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Foreword 

Since 1990, the Task Force on Transportation Demand Management under the chairmanship 
of Michael D. Meyer has provided a focus and a forum within the Transportation Research 
Board on transportation demand management (TDM) and sought to promote a better under
standing of the demand management concept within the transportation profession. As part 
of their activities, the task force has sponsored or cosponsored a number of sessions at the 
TRB Annual Meeting. The papers in this Record are from TDM-related sessions at the 1992 
Annual Meeting and cover a wide variety of topics related to TDM. The topics include 
experience with, and effectiveness of, alternative TDM measures; impacts of road and parking 
pricing on travel behavior; and the role for transportation management associations. The 
papers are sponsored by the Committees on Ridesharing and on Paratransit and by the Task 
Force on Transportation Demand Management. 

Whether the reader is interested in the practical application of TDM measures or in the 
research needed for the development of road and congestion pricing, this Record will provide 
valuable information and insight. 

v 
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Transportation Demand Management: 
A Cautious Look 

JEFFREY M. ZUPAN 

Transportation demand management (TMD) strategies are dis
cussed with an emphasis on some of the barriers to their success, 
particularly in the New York region. Coverage of TOM trategies 
is not exhaustive, but focuses on major strategies, such as alter
native work hours pooling, parking management pricing, aJld 
land use. A methodology to select the potentially most effective 
TDM strategies is also presented. 

The increase in congestion on the nation's roads over the past 
20 years is well documented. As suburban areas developed 
and spread, the road network expanded as well, accommo
dating the increased demand for automobile travel. The cost 
of highway construction has become increasingly expensive, 
awareness of environmental impacts has grown, and oppo
sition from neighbors to highway expansion has mounted. The 
result is that in many situations it is no longer possible to 
merely build one's way out of traffic congestion. 

One reaction to this problem has been to search for trans
portation systems management (TSM) solutions, intended to 
increase the transportation supply with a minimum of con
struction. These relatively low-cost, low-environmental
impact measures are to provide more capacity on the road 
network or divert automobile users to transit , and include 
such measures as left-turn lanes, park-and-ride lots for transit, 
improved transit services, and preferential lanes for high
occupancy vehicles . 

In the past few years, increasing attention has been paid to 
complementary measures that can reduce the demand on the 
road network by changing the choices made by drivers. These 
measures are collectively known as transportation demand 
management (TDM) . 

A further motivation to explore such measures comes with 
the Federal Clean Air Act Amendments of 1990 (CAAA), 
which mandates the use of a variety of TSM and TDM strat
egies, collectively called transportation control measures 
(TCMs), to reduce vehicle miles of travel and to increase 
passenger car occupancy in areas with poor air quality. 

Against this backdrop, the New York Metropolitan Trans
portation Council (NYMTC) asked Regional Plan Associa
tion (RP A) to explore the use of TDM strategies in three 
highway corridors in their region , which covers New York 
City and five suburban counties. Corridors selected were In
terstate 278 on Staten Island (the Staten Island Expressway), 
the Jericho TurnpikeNeterans Memorial Highway in the Long 
Island counties of Nassau and Suffolk, and Interstates 684 

Regional Plan Association, 1211 Sixth Avenue, New York , N.Y. 
10036-8703. 

and 287 in Westchester County. The full report is available 
from RPA (1). 

In many ways the motivation to explore TDM strategies in 
the New York region is no different from that in other parts 
of the country. Yet New York is unique in its density, the 
extent of its transit system, the duration of its peak periods 
of congestion, and perhaps in the willingness of its citizens to 
tolerate delay and inconvenience. The density of the region's 
core and inner ring of counties indicates many employers and, 
combined with diversity of industries , makes it more difficult 
to enlist all the employers in implementing TDM strategies. 

TDM strategies will be discussed using the analysis of the 
three highway corridors in the New York region, with an 
emphasis on some of the barriers to TDM success. Coverage 
of TDM strategies will not be exhaustive, but will focus on 
major strategies, such as alternative work hours, pooling, 
parking management , pricing, and land use. A methodology 
to select the most effective TDM strategies is also presented . 

ALTERNATIVE WORK SCHEDULES 

An obvious means of reducing peak-hour congestion is to 
spread the peak. This can be done if employers are more 
flexible with their employees' working hours . However, such 
programs must be carefully considered to avoid internal inef
ficiencies, coordination problems, and lack of employee su
pervision. Care must also be taken because these programs 
may be incompatible with some other TDM approaches; for 
example, the probability of forming a carpool may shrink 
significantly if workers are not keeping the same hours . 

There are a number of way of altering schedules. The option 
of working staggered hours requires employees to start and 
end work at different times and can have a pronounced effect 
on peak congestion, particularly at large sites with one em-

. ployer. Flextime or variable-time programs form another op
tion . The employee is required to be at work during a core 
period, say, 9:00 a.m . to 3:00 p.m., and can fulfill other ob
ligations before or after those hours. In the New York region, 
many employers may need to participate for there to be a 
measurable effect, but the shift of employees to earlier or 
later hours may merely keep them in an equally congested 
part of the peak. The analysis performed in the NYMTC 
region is instructive. The analysis assumed that only workers 
commuting in single-occupant vehicles (SOVs) working at 
sites with over 100 employees would be subject to shifts of 
work times. This is consistent with the CAAA, which requires 
employers with over 100 employees at one site to consider 
such measures in their plan. This reduces the pool of potential 
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drivers by at least half in the three corridors studied. On the 
Staten Island Expressway it was found that 49 percent of the 
target SO Vs would have to shift by 1 hr or more in the morning 
peak period to bring conditions to borderline Level of Service 
D and E. On Interstate 684 in Westchester County, 41 percent 
of the peak-30-min SOYs would need to move 1 hr earlier 
and the same number l hr later, with the second-highest-30-
min peak moving SOYs 1 hr earlier. In the Long Island high
way corridor studied, the hours adjoining the peak were also 
beyond Level or Service D, making a shift by an hour inad
equate to relieve traffic sufficiently. 

To be effective beyond a local area, alternative work sched
ules require broad application. If there are dozens or even 
hundreds of employers in an area, agreement on the insti
tution of alternative hours programs that could relieve con
gestion in an entire corridor would be difficult without a 
coordinator. 

Another option is to institute a 4-day work week, with 
different employees off on different days of the week and 
working longer hours on their work days. Most employees 
would prefer Mondays or Fridays off, limiting the effective
ness of this approach. Four-day work weeks also pose a prob
lem unique to areas where transit use is high, as in the New 
York region. If such a work week were available to employees 
who use transit, then weekday ridership on transit by those 
employees would be reduced 20 percent. Given the high fixed 
costs of transit, widespread use of the 4-day work week could 
be financially disastrous to transit systems. Much of the down
turn in transit use after World War II can be traced to the 
abandonment of the 6-day work week. 

With the advent of the personal computer telecommuting 
has gained acceptance. Over time, an increasing number of 
workers may not need to leave their home or neighborhood to 
travel to work. Whereas some estimates of the impact of tele
commuting have been made, how it affects congestion remains 
uncertain. The application of telecommuting may come sooner 
to the New York region than elsewhere because of the difficult 
commute and the concentration of service, publishing, com
munications and information-sharing industries in the region. 
The danger to public transit is similar to the one posed by 
the 4-day work week, namely a reduction in transit ridership 
without the ability to trim costs proportionately. 

RIDESHARING 

Carpooling is perhaps the most widely considered TDM. The 
idea is clear: consolidate drivers of SOVs into fewer vehicles 
and congestion will be reduced. Carpools can be informal, 
formed by a group of individuals acting on their own, or they 
can be formal, formed deliberately by a public agency such 
as a state department of transportation, by one employer, or 
by an agency such as a transportation management association 
(TMA) that coordinates the activities of many employers . The 
driver and the automobile can be alternated to adjust ex
penses, and the participants are thereby able to reduce the 
cost of driving alone. 

Carpooling is limited to those whose schedules are rigid 
and who have relatively long trips. In a recent survey by 
Beaton et al. in another paper in this Record, SOVs were 
found to have a median trip length of 15 mi and ridesharers, 
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38 mi. Relatively long trips are most efficient for carpooling 
because the time spent gathering the participants in one ve
hicle is small compared with the length of the trip. Most 
important, carpools require participants who have the same 
work schedule each day and are prepared to stick to it. If 
work schedules change because of unexpected overtime, hav
ing transit as a backup is necessary. After all, a carpool is 
essentially a public transit service with a frequency of one trip 
per day. 

Carpoolers do not have the flexibility of running errands 
before and after work or during lunchtime, and having a car 
for daytime emergencies at home. Some employers have pro
vided shuttle services to restaurants in suburban settings when 
a walk to lunch is not possible, but with limited success. Some 
employers also provide a guaranteed ride home in emergen
cies. Finally, carpools will only remain intact if participants 
are compatible. 

State departments of transportation and county govern
ments have actively sought to match potential carpoolers by 
computer. In an effort to create carpools, names, telephone 
numbers, home and work locations, work schedules , and per
sonal characteristics (e.g., smoker/nonsmoker) have been 
amassed by advertising in local newspapers or by contacting 
large employers to survey their employees. Keeping files cur
rent is a problem because of residential and job turnover. If 
the average household moves once in 5 years, in a carpool of 
four persons one will change trip origin once every 2'12 years. 
Job changes increase the frequency in which carpoolers turn 
over. Most of these efforts have had limited success because 
of the high cost of keeping files current and of follow up (2). 
Large employers are more successful in following up because 
potential carpoolers working at the same site are more likely 
to share rides, to know each other, to have a common 
employer, and to feel company pressure if the employer 
actively supports the carpool program. Other employer ac
tions to encourage carpooling, such as the guaranteed ride 
home or preferential parking for carpools, have been tried. 
The effectiveness of the guaranteed ride home is difficult to 
measure, but it appears to have marginal use (3). The most 
successful method of employer-generated carpooling is a con
tinuing, highly visible, well-staffed program. For employers 
to make that commitment they must believe that the costs 
will reap direct benefit. 

In the case of vanpools, the vehicle is larger and holds a 
dozen or more persons. The van is provided by the employer 
or a vanpool brokerage agency, which provides insurance. 
Participants pay a monthly fee either to the brokerage agency 
or to the employer, who sometimes does not charge the full 
cost. In most cases one person is designated the driver, and 
that person, as compensation, has the use of the van on weekends. 

The advantages and disadvantages of carpools also apply 
to vanpools. The cost to the individual is lower, but flexibility 
is sacrificed. Because of the large number of employees that 
must be collected, vanpools work best over distances of at 
least 20 mi. The large number of people involved in a vanpool 
makes compatibility less important but does not take care of 
the need for park-and-ride lots, because the most efficient 
way to arrange for morning pickups is to do it at one location. 
Vanpools, because they only work well for long distances, are 
not widely used. For example, in the suburban corridor of 
Route 1 in Mercer and Middlesex counties, New Jersey, only 
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four pockets of residential concentrations generated enough 
travel for vanpools. The need for park-and-ride lots could 
conflict with badly needed parking for transit. Care must be 
taken to sort out park-and-ride capital investment priorities . 

For the same reasons, subscription bus service or bus
pooling is even more limited. Typically, employers guarantee 
to cover a bus operator's costs, plus profit, and gather enough 
employees to participate to cover the expenses at a monthly 
fare attractive enough to attract solo drivers. The participants 
must join for a month or more to pay their share of the costs. 
The same benefits and limitations apply as described for car
pools and vanpools . The need for park-and-ride lots is greater, 
but the importance of compatibility disappears . In rapidly 
growing corridors, subscription buses may eventually add trips 
and become regular route services. 

Encouraging carpools and vanpools is somewhat different 
in the New York region than elsewhere. For example, only 
15 percent of work trips to the Manhattan central business 
district (CBD) are made currently in automobiles. If encour
agement is given to pooling to the CBD, it is more likely that 
the poolers will be drawn from public transit. 

In low-density areas and for reverse commuting, especially 
from the lower-income areas of the region, the concept of 
pooling, with its lower costs, might be an important part of 
the transportation system. Many factors lower the possibility 
of pooling and suggest that high participation rates for pooling 
will be needed to relieve congestion substantially. An analysis 
of three roadway corridors in the New York region calculated 
that 38 to 90 percent of drivers of SOVs would need to form 
four-person carpools to bring the highway level of service to 
D. The market for carpooling is small because of the following 
factors : 

1. Some of the vehicles on the road are trucks, which 
generate disproportionate congestion and are not carpool 
material. 

2. Some vehicles already have many occupants . 
3. Some vehicles carry people not destined for work and 

are inappropriate for pooling. 
4. Some vehicles are passing through, not heading for an 

employment area. 
5. Some SOVs transport sales people not destined for the 

same daily employment location. 
6. Those who form carpools do not take all their vehicles 

off the road , because a vehicle is needed for the carpool itself. 
7. Carpool formation is particularly difficult if large num

bers of employees do not work at the same site; in the three 
corridors studied, 64 to 78 percent of the employees worked 
at sites with under 100 employees. 

PARKING MANAGEMENT 

Free parking provided by employers is a tremendous incentive 
to drive alone. Even in city centers where scarcity of land 
creates the market for parking charges , employers often pay 
the cost, which is seen as a business tax deduction by em
ployers and a tax-free fringe benefit by the employee. Evi
dence ( 4) suggests that parking pricing is the most effective 
TDM strategy, although it remains difficult to assess since 
other strategies have usually been instituted at the same time, 
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obscuring the impacts. Using preferential parking close to 
office buildings for carpools and vanpools is an approach, but 
having drivers of SOVs pay for parking while poolers do not 
is more effective. One approach is to pay every employee a 
transportation benefit while charging for parking at the site. 
The employees who pool, walk, bike, or use transit keep the 
benefit, whereas the employee who drives alone pays a modest 
fee . Those who cannot pool because of their job schedules 
would have a legitimate complaint. Free employee parking 
as an untaxed benefit remains the problem. Fairness will only 
come with a change in the tax code. 

Limiting the number of parking spaces provided by the 
employer would be more effective (5 ,6). The ratio of parking 
spaces to office floor space, known as the parking ratio, has 
traditionally been set in suburban developments at four spaces 
per 1,000 ft2 of office floor space, reflecting the assumptions 
that the average employee occupies 250 ft2 and that one park
ing space is needed for each employee. These ratios are out 
of date because the average office space per employee has 
risen. Zoning must reflect this to avoid incentives for drivers 
of SOVs. Moreover, the use of nonofficial spaces needs to 
be strongly discouraged so that the number of spaces is not 
artificially expanded . Tailoring these parking ratios to the 
amount and availability of public transportation, with lower 
ratios where transit is widely available, could be an effective 
means of controlling unnecessary driving. Research in this 
area would be helpful. 

Mandated parking ratios of four spaces per 1,000 ft2 of floor 
space, particularly in suburban locations, are out of date. 
Financial institutions still look for this ratio and favor devel
opers who use it. Data are needed to make the case that lower 
ratios are now good business in suburban settings. This sub
urban thinking can even pervade urban thinking. The city of 
Newark, with more transit service than any location in the 
New York region other than New York City, was for some 
time trying to require the same high 4:1,000 ratio. 

PREFERENTIAL TREATMENT FOR 
HIGH-OCCUPANCY VEHICLES 

Giving high-occupancy vehicles (HOVs) the advantage over 
SOVs on congested roadways is another category of TDM. 
HOV lanes can be very effective if enough HOVs use them. 
Otherwise, public pressure will mount to remove them, as 
drivers of SO Vs find themselves stuck in traffic while a parallel 
lane appears to be underused. Another problem is enforce
ment; unless there is diligent enforcement, SOVs not physi
cally separated will slip into the HOV lane, reducing its ef
fectiveness. To prevent this, portable lane dividers can be 
inserted in the pavement daily, but that greatly increases the 
cost of operation. 

Preferential treatment for HOVs can take many forms. The 
simplest is a reserved lane on an urban street for buses, and 
possibly for carpools and vanpools. SOVs are only permitted 
in the lane to make turns. Because the curb lane is used, 
agreements must be made with merchants concerned with 
losing street parking for their customers. On major arterial 
roads reserved lanes are often made using an extra lane or 
shoulder for short segments. 
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An HOV lane on a limited-access highway must contend 
with the problem of weaving created by the need to reach the 
lane from the entrance ramps or the need to reach exits. This 
is a serious problem if ramps are closely spaced. If the HOV 
lane is taken from mixed traffic, the possibility that the mixed 
traffic lanes will be backed up and block the entrance to the 
HOV must be examined beforehand. 

A contraflow lane is an HOV lane taken from the traffic 
flowing in the opposite direction. This can be done if the lane 
removed does not cause traffic congestion in the minor-flow 
direction. Great care must be taken to minimize the danger 
of head-on collisions. Driver training is important and limits 
the vehicles to buses. Contraflow lanes work best if the vol
ume of HOV traffic is sufficient to be self-enforcing. The 
exclusive bus lane on the approach to the Lincoln Tunnel is 
the best example of such a facility. Contraflow lanes to be 
used in each direction for morning and afternoon peaks can 
be made with reversible lanes. New designs have been devised 
to improve the feasibility of such a facility (7). 

HOV lanes can be constructed as separate facilities adjacent 
to existing or new highways. If exclusively for buses, these 
facilities are known as busways. They are very expensive but 
eliminate the safety and enforcement problems and do not 
reduce the capacity for mixed traffic. 

HOV measures require careful analysis and education of 
the driving public. Before such measures are endorsed, it must 
be certain that the HOV lane will have enough vehicles to 
gain and keep political support. Such estimates cannot be 
based on wishful thinking regarding the shift of riders to pool
ing or transit. Moreover, careful analysis is needed to ensure 
that excessive weaving to and from exits and upstream grid
lock will not occur. 

"Dual-dual" limited-access highways provide a special op
portunity to segregate HOVs from SOVs. This is now planned 
for a segment of the New Jersey Turnpike. Urban street HOV 
lanes must be presented to merchants on the basis of bringing 
more shoppers downtown. Contraflow HOV lanes must have 
large enough HOV volumes to be self-enforcing, and there 
must be a well-thought-through plan to handle lane break
downs. Finally, once implemented, HOV lanes must be con
tinually enforced. 

CONGESTION PRICING 

The increasing scarcity of roadway space, the difficulty and 
undesirability of expanding that space, and the need for trans
portation funding are leading to greater attention to conges
tion pricing. The basic principle is that where and when a 
commodity is most scarce, its use should be curbed through 
increased prices that lower the demand for that commodity 
in that place and time. In the case of roadways, higher fees 
could be imposed during peak hours and on portions of a 
roadway network that are the most congested. Higher fees 
for SOVs might also be incorporated. Congestion pricing has 
the potential to 

1. Reduce the need for new highway capacity, 
2. Improve air quality, 
3. Relieve peak traffic congestion, 
4. Increase the use of high-occupancy vehicles, 
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5. Reduce automobile use in highly congested urban en
vironments, 

6. Raise revenue for much needed transportation improve
ments, and 

7. Establish a rational pricing system following sound eco
nomic principles. 

Resistance to paying more, especially if the goods have been 
free until now, is the biggest problem to overcome; how to 
collect the fee has been the technical stumbling block. Where 
tolls are in place (already a crude form of congestion pricing), 
the problem is somewhat simplified. If tolls are to vary by 
time of day (or day of the week), the greatest problem appears 
to be disputes that might occur between the driver and the 
toll-taker about the time of changeover to or from a higher 
toll. This operational issue is now eased by the use of elec
tronic toll and traffic management (ETTM) capabilities using 
prepaid toll media. Such a technology is now being tested by 
the Port Authority and the New Jersey Turnpike Authority 
in the New York region and elsewhere (8). Congestion pricing 
might also be tried on the currently free East River bridges 
leading to Manhattan, where the imposition of tolls is being 
considered, coupled with ETTM. Eventually, its use at lo
cations other than at river crossings or current toll barriers 
would make a comprehensive system of congestion pricing 
possible in the New York area. 

The upcoming challenge will be to set charges high enough 
to influence travel yet in a way that is consistent and equitable 
throughout the region. Moreover, mechanisms to evaluate 
and choose how to spend the funds, and of ensuring account
ability of those expenditures, will need to be established to 
provide the public with assurances that the funds will be wisely 
spent. In the absence of these assurances, public acceptance, 
a prerequisite for congestion pricing, will not occur. 

A serious examination of congestion pricing in the region 
would require a sophisticated analysis. Alternate pricing sched
ules by time of day, day of week, vehicle occupancy, vehicle 
type (automobile, small truck, tractor-trailer) would need to 
be tested. The impacts on traffic congestion and of potential 
revenue would be estimated for each pricing plan tested. 

First, base data would need to be assembled on the use of 
the highway network in the region by time of day, vehicle 
occupancy, and vehicle classification. A base would be es
tablished from which changes resulting from pricing scenarios 
on traffic and revenue could be calculated. 

Next, price elasticities would need to be estimated. The 
likelihood of shifts of traffic, not only to different time pe
riods, but also to different modes (transit) would have to be 
considered, as well as the elimination of some traffic. For 
each pricing scenario a series of impacts would need to be 
determined, inr.111rline; vr.hir.lr. honrs of rlel;iy rerl11r.erl, rlistri
bution of vehicle miles traveled at varying levels of service, 
emission reductions, and revenue gained and lost by type of 
user (SOY, carpooler, truck). 

Most important, an assessment of the barriers to imple
mentation would be required, including legal, institutional, 
and public acceptance. On the basis of that assessment, a plan 
would be prepared providing the next steps to implementation 
of congestion pricing if the study results indicate the value of 
this approach. This plan would need to outline a public in
formation and outreach program. Such a program to study 
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congestion pricing under the auspices of the RP A is now under 
consideration by the transportation agencies in the New York 
region. 

LAND USE AND ZONING 

The density, location, and type of developed land determine 
how people will travel. Much needs to be done to make it 
more likely that the choice of public transportation or driving 
in a pool will be made. Residential and employment densities 
above certain levels are necessary to support public transit. 
No attempt will be made to review these findings in detail; 
they are available elsewhere (9). Residential densities of above 
five dwellings per net acre, corresponding to gross densities 
of at least 3,000 people/mi2, are the minimum needed to sup
port public transit. If residential developments are located 
near existing transit routes, their potential to dampen SOV 
travel increases. Nonresidential densities are equally impor
tant. The clustering of economic activities in a downtown core 
area of at least 5 million ft2 is necessary to support minimum 
bus service. Express buses require closer to 20 million ft2 • 

Activities clustered near train stations in such central areas 
are similarly critical to improving transit's market share. 
In recent years developments have been built well below these 
thresholds. 

Higher residential densities as a way of encouraging transit 
use must contend with the housing preferences of the region's 
households. Although most Americans (and most New York
ers) appear to prefer lower-density housing, this does not 
mean that everyone does. The aging of the population, smaller 
household size, two-worker households, and the general trend 
away from the traditional family unit all suggest the need for 
new housing types. Moreover, many people equate higher
density housing with older , less attractive housing. Zoning 
mechanisms to cluster higher-density housing near transit stops 
suitable for a wide range of people are an unmet challenge. 

Larger and more compact employment locations near tran
sit are also needed. Employment locations must take advan
tage of the confluence of many transit lines to widen their 
source of commuters. Employees' personal preferences play 
a smaller role here than they do in residential developments. 
Yet, whether the area is residential or not, the issue is mu
nicipal zoning. The ratable chase, intended to keep local prop
erty tax rates as low as possible, encourages "clean" office 
buildings and low-density housing to minimize school costs. 
Mechanisms need to be developed to enable zoning to occur 
across municipal boundaries and take advantage of the ex
isting transit infrastructure. Otherwise automobile-oriented 
development and the ensuing traffic congestion will remain, 
or become, the norm. 

The designs of new developments have provided for the 
automobile driver and ignored the needs of transit riders, 
bicyclists, and pedestrians. This was dramatically shown by a 
recent analysis of over 250 designs submitted to the Inter
national City Design Competition: only 12 percent of the 
designs provided transit-friendly features (10). To remedy 
these shortcomings and make transit a more realistic option, 
buildings could be clustered to make it possible for a bus to 
serve more people with one stop, bus stops could be closer 
to building entrances with sharply reduced building setbacks, 
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sidewalks could connect buildings with bus stops, bus shelters 
and bus stop signs could be provided, and pull-offs for buses 
could be designed into the roadway system. Bicycle lockers 
and shower facilities could also be required. Present local 
zoning does not mandate such steps. Model local zoning or
dinances need to be developed and followed to put these 
transit-friendly concepts into zoning regulations. With these 
regulations in place, drivers clogging the highways of the re
gion could begin to shift toward transit, bicycling, and walk
ing.Transit-friendly designs require a model zoning ordinance 
if they are to take hold in the New York region. The De
partment of Transportation should take the lead in presenting 
one to each municipality that complains of a traffic problem 
created or exacerbated by automobile-oriented zoning. It is 
in DOT's interest, because new highways are more expensive 
than good design. 

Mixed-use development is a land use concept that might 
have an important role in reducing trip making and therefore 
highway congestion. The idea is to provide both home and 
work sites within the same complex. With shortened trips, 
opportunities are made for more nonmechanized travel such 
as bicycling and walking. Most workers would live in the same 
development. The MSM Regional Council in Princeton re
cently sponsored a study that indicated that mixed-use de
velopment, other TDM measures, and location of growth to 
more urban settings could reduce traffic generated by the 
incremental growth by over 50 percent (11). These estimates 
are based on an extensive peer review process, and further 
research to determine empirical impacts is needed. 

Pedestrian pockets, or transit opportunity districts, are de
signed almost from scratch to encourage transit, biking, and 
walking (12). To determine whether such designs could pre
clude the need for additional highway capacity, 1000 Friends 
of Oregon is sponsoring a study, Land Use/Transportation/ 
Air Quality (LUTRAQ), to apply these principles to a fast
growing area in Portland. 

Growth management is a more ambitious land use strategy 
to limit congestion. A number of jurisdictions around the 
country have tied development approvals to the provision of 
adequate facilities, including transportation. Developer im
pact fees have been established in some cases to provide fund
ing for the construction of transportation facilities. 

RESEARCH NEEDS 

It is clear that much more work needs to be done to under
stand the effectiveness of TDM strategies. A recent Trans
portation Research Circular (13) on research problems in the 
area highlights a number of important avenues to pursue. 
These include research on pricing and parking, the relevance 
of free parking to development potential, TDM effectiveness 
measured through formal evaluations, impacts of variable work 
hours on transit and HOV use, assessment of transportation 
management associations, and the relationship between ride
sharing and employer size. 

WHO MUST TAKE THE LEAD IN TDM? 

Table 1 shows many TDM strategies and those likely to have 
a lead role in each. Whereas many agencies and institutions 
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TABLE 1 TDM: WHO DOES WHAT? 

TDM Strategy 

Alternative work schedules 
staggered 
flex 
4day 
telecommuting 

Carpools 
infonnal 
Jonna/ 

Vanpools 

Subscription bus 
Parking management 
preferential parking 
parking pricing 
parking ratios 
park and ride 

Preferential road treatments 

Congestion pricing 

Transit 
transitchek 
employer subsidized transit 
employer sponsored transit 
transit coordinator 

Land Use and Zoning 
higher densities 
transit-friendly design 
mixed use development 
growth management 

Trip Reduction Ordinances 

Transportation Management 
Associations 

play a role, the most frequently noted is the employer. Em
ployers must see that TDM strategies are in their self-interest 
or there is little chance for success. Many levels of government 
are also represented. 

There is a question whether the municipalities have enough 
economic self-interest to create change. The toughest munic
ipal actions would be changing development and zoning. The 
role of the TMA is the hardest to define. TMAs could be 
involved in almost every strategy. Yet, because they are funded 
primarily by the private sector, they may be limited in what 
they can do, which explains their spotty success. 

EVALUATING TDM STRATEGIES 

A fully systematic and comprehensive process to evaluate the 
effectiveness of TDM strategies is not available. The closest 
to it are recent studies by Comsis Corporation (14) commis
sioned by the Federal Highway Administration (1990) and a 
study by K. T. Analytics for the former Urban Mass Trans
portation Administration (now the Federal Transit Admin
istration) (4). The Comsis study compiled data from 11 TDM 
programs around the country. The biggest difficulty encoun-
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Actions Beaujred By; 

Employer, TMA 

Employer , Improved technology 

Individuals 
Employer, TMA, county or state 

As above, van brokerage companies 

Employer, TMA, county, transit operator 

Employer 
Employer 
County or municipality, developer 
County or state, transit operator 

DOT, road authority, municipality 

DOT, toll road authority 

Transit brokerage agency, transit operator, employer 
Employer, transit operator, TMA 
Employer, transit operator, TMA 
Employer, transit operator, TMA 

Municipality 
Municipality, DOT 
Municipality, county 
County and state 

Municipality 

Employers, state, county 

tered was the absence of before-and-after data on traffic counts, 
or vehicle occupancies, making it impossible to determine any 
changes in congestion that could be. attributed to the TDM 
strategies. The presence of other factors, and the variability 
of traffic counts from day to day, compounded the problem. 
However, it was possible to devise an index, vehicle trips per 
100 travelers, and estimate its change. Many useful insights 
were drawn: 

1. Locally targeted strategies could relieve congestion in 
spot locations such as entrances to developments, but their 
imp;w.t nn wicie.r congestion problems was difficult to measure 
and thought to be small; 

2. Areawide TDM programs, rather than those covering 
specific companies or with narrowly drawn geography, have 
the most potential for congestion relief; 

3. Establishment of performance objectives, rather than a 
prescription of specific actions, inspired greater innovation 
and success; 

4. Voluntary actions were much less likely to lead to success 
than mandated actions; 

5. Economic self-interest inspired successful actions; 



TABLE 2 TDM SOLUTIONS 

Travel lm2!cts TOM Costs 
TDM Accel!!ance 

Asea sov Peak Trip VMT Transit Employee Employer Public Ease of 

Strategy Suitability Reduction Reduction Reduction Impact COst Cost Capital Cost Employee Employer Municipal Political Implementation 
Index 

Allem31e Worlc Schedules 
Staggered U,S none high none none same higher none high low high high 
Flex-time U,S negatWe high negative negative same higher none h1gh low high high 4 
4dayweek U,S medium medium high highly neg lower unknown none medium low high medium 3 
Teleoommuting U,S positive positive positive higlly neg lower unknown none unknown unknown high med Um unknown 

Carpools s high medium medium negative lower varies none low medium high high 3 

Van pools s medium low low negative lower higher none low low high high 2 

Subscfiplion Buses s low low low positive lower higher none low low high medium 2 

Parking Management 
Preferential Pkng s low low low none same higher none low low high high 2 
Parking pri:ing U,S medium medium medi.Jm low higher same none negat"" low negative negal"" 1 
Parking ratios U,S medium medium medium positive same lower none negative unknown negative negathte 2 
Park - Rides U,S medium medium medium positive varies n.a, higher medium medium vanes high 4 

Prelerenlial HOV lanes U,S medium medium medium positive same n.a. higher varies varies high varies 4 

CongestiOn Pricir\g U,S medium high medium positive varies n.a. lower low low unknown negative unknown 
Transit 

Tr.nsilchek U,S ined11.Jm medium medium medium lower same none hi!jl medium high high 5 
Employer sponsored U,S low low low low varies hi!jler none medium low high high 4 
EmJMyer subsidized U,S low low low low varies higher none medium low high high 5 

Land Use - Zoning 
Higher densities s medium medium high high n.a. varies lower n.a. n.a negative neg at Ne 2 
Transit - Friendly 

Design s medium medium medium medium same same lower medium low vanes positive 4 
Mixed Use Development s unknown · unknown medium unknown lower unknown lower unknown unknown vanes positive 4 
Growth management s unknown unknown unknown unknown same unknown lower unknown unknown varies varies 3 

Trip Re<llction Ordinances s high high high low/medium varies higher n.a. low negative varies vanes 4 

Transportation Mgml Assoc U,S vanes varies vanes unknown same higher n.a. n,a vanes n,a. posttive n.a. 

SUitallitiry inoex U - Ort>aii Areas S - §lfuiban Areas N A not apprteable 
Ease of Implementation Index 1 (difficult) to s (easy) N A not applicable 
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6. Realistic alternatives to the SOV must be present for 
changes to occur; and 

7. No legal areawide mechanisms have yet been devised in 
the absence of success through voluntary actions. 

Similarly, Pratt (15) concludes that 

.. . for success, TDM must include carrots, sticks and em
ployer participation; traffic reduction for tough TDM pro
grams in the suburbs may be around 10 percent; successful 
traffic mitigation with travel demand management alone is 
unlikely; a 10 percent improvement in efficiency is worthwhile; 
TDM won't solve all our problems; and it is a viable partner 
in the overall traffic mitigation toll kit. 

WHICH STRATEGIES TO USE? 

In Table 2 an attempt is made to characterize various features 
and impacts of the strategies that have been discussed. It must 
be understood that these characterizations are difficult to make 
and represent one person's best guess from a careful reading 
of the literature, which often does not inform these judg
ments. First, the suitability of a strategy for urban or suburban 
areas is given, "U" indicating urban and "S" suburban. For 
strategies that are likely to affect traditional transit negatively, 
only suburban locations are indicated as suitable. The char
acterizations of travel impacts are high, medium, and low 
corresponding to greater than 10 percent, 2 to 10 percent, 
and less than 2 percent, respectively. If the direction of the 
impact is known but the magnitude cannot even be guessed, 
a positive or negative indication is given. Employee com
muting costs and employer costs are described as higher or 
lower or the same in most cases. The acceptance criteria re
flect the projected reaction to a strategy. If the reaction de
pends on the specific situation, "varies" is indicated. Finally, 
an overall rating of ease of implementation is provided, with 
5 a high score and 1 the low score. Although no answer is 
intended with this matrix, some tentative conclusions are sug
gested by grouping the strategies in the following categories: 

1. Strategies that have a positive impact on congestion, no 
major negative impact, and are generally acceptable: Strat
egies falling in this category for both urban and suburban 
locations are staggered work hours, flextime, park-and-ride 
lots, HOV lanes (although acceptance will vary), and "tran
sitchek." Strategies appropriate to suburban areas include 
only carpools, vanpools, transit-friendly designs, and trip re
duction ordinances (acceptance will vary here too). This group 
of strategies should be actively pursued in most instances. 

2. Strategies that reduce congestion, have little negative 
impacl un Liausil, but do not have wide acceptance: For both 
urban and suburban locations this group includes parking pric
ing, parking ratios, congestion pricing, and higher densities 
in suburban locations. Resistance to paying more, to restric
tions of choice, and to prescriptive local land uses will need 
to be lessened if these strategies are to become effective means 
of reducing congestion. 

3. Strategies with little impact on congestion, little negative 
impact on transit, and are generally acceptable: These strat
egies, which include subscription buses, preferential parking, 
and employer-sponsored and employer-subsidized transit ser-
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vices, may have a place in particular situations, do not repre
sent a major strategy to reduce congestion, and should be 
recognized for their limitations. 

4. Strategies that will reduce congestion, are generally ac
ceptable, but will negatively affect transit: Four-day work 
weeks and telecommuting are in this category. These two 
strategies are likely to gain popularity independent of specific 
public policies, and the impacts on transit will need to be 
closely monitored. 

5. Strategies for which too little is known or which are too 
difficult to assess to determine their value in reducing conges
tion: Mixed-use developments, growth management, and TMAs 
are in this category. 

SUMMARY AND CONCLUSIONS 

Much of the discussion about TD Min recent years has pointed 
out that none of these actions by themselves can solve traffic 
congestion problems. Even the full range of TDM strategies 
can only be partly successful in reducing congestion. In the 
long run, a conscious effort to reduce automobile dependence 
by clustering new development and providing incentives to 
shift existing developments to make transit, walking, and bik
ing more reasonable choices for more people will be needed 
to prevent traffic congestion from reaching intolerable levels . 
The evidence presented indicates that a major public purpose 
would need to be understood by most citizens before vol
untary actions could approach the needed traffic reductions. 
This is not to suggest that the most promising of TDM mea
sures should not be pursued, and pursued vigorously. 

The convenience , privacy, independence, and flexibility 
provided by the single-occupant automobile is difficult to match. 
Traffic congestion, a concern to many and a topic of daily 
conversation, has not yet proven to be a deterrent for most 
people to choose another option. The price of driving is not 
unreasonable for most commuters, and the willingness to raise 
that price to attack air pollution, energy shortages, and traffic 
congestion has been absent. 

In a democratic society, the idea of artificially affecting 
individual choices for the greater good is not an easy concept 
to put in place. And without a clear and present danger as 
motivation, TDM may become just another transportation 
acronym. 
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Abridgment 

Public-Private Partnership in 
Transportation Demand Management 

BILL LEGG 

Transportation providers have u ed several strategies to encour
age ridesharing. A new approach i described that involves con
vincing employer chief executive officers to provide employees 
with rideshare incentives. ln Seattle the Commuter Challenge 
program has asked employers to "Take the Challenge," become 
Pacesetters, and develop ride hare programs for their employees. 
In addjtion, this program ha provided a forum in which trans
portation providers and employers have been able to discuss 
transportation issues. The program is composed of representa
tives from rransportation provider who work side by side with 
the Economic Development Cow1ci1 of King County (EDC), which 
represents over 800 businesses. Since the beginning of the pro
gram in 1989 98 major employers representing over 270,000 em
ployees in the Seattle area have become Pacesetters. Four forums 
have been held to discuss transportation issues with employers. 

The Commuter Challenge program a public-private coop
erative effort began as a public awarenes program driven 
by the .idea that employers can influence their employees 
commuting habits by providing incentives to rideshare. Com
muter Challenge differed from previous rideshare marketing 
efforts within the Puget Sound region in that it targeted chief 
executive officers (CEOs). 

Tbe program was developed in 1989 when King County 
invited other publjc agencies to launch a commuter campaign. 
The Economic Development Council of Seattle and King 
County (EDC) , a private, nonprofit organization, agreed to 
lead the effort becau e of its commitment to a sound economy 
and the valuable role a vital transportation system plays in 
the economy. The EDC, whose membership is compo ed of 
both public- and private- ector agencies and bu. ines e , pro
vided a neutral setting in which to join these two groups and 
focus on transportation problems. 

The commuter campaign was based on the knowledge that 
employer can influence commuter behavior. The campaign 
developers recognized that the ability of the EDC's president 
and board of directors to reach decision makers i11 organi
zations throughout King County wa the key to securing em
ployer commitments to new or enhanced rideshare incentives 
for employees. 

The 1989 campaign'~ goal wus to reduce the numbt1 uf 
ingle-occupant drivers in King County. The campaign ob

jectives were to (a) create public awareness of transportation 
modes and (b) demonstrate a public-private commitment to 
relieving traffic congestion. The EDC began with a list of 
target employers with 50 or more employees who had resisted 

Washington State Department of Transportation, 4507 University 
Way, N.E., Suite 204, Seattle, Wash. 98105. 

efforts by local transportation agencies to have them provide 
rideshare incentives for their employees. 

The EDC gave a breakfast for targeted CEOs to outline 
the campaign and challenge them to make pledge commit
ments. Twenty-one employers agreed to provide new or en
hanced rideshare incentives and were called Pacesetters. Metro 
customer service representatives (CSRs) then contacted the 
pledged employers to develop tailored transportation pro
grams for each. 

Employer were asked to appoint an employee transpor
tation coordinator, post and distribute commuting optiorn 
information, give on-site promotional events and offer flex
time . Because the first phase of the program had no criteria 
for qualifying Pacesetters, some employers were accepted into 
the program on the premise that they would consider these 
actions. 

The results of the 1989 campaign were a measure of its 
success: 21 employer joined the campaign pledging new or 
enhanced rideshare incentives for their collective 200 000 em
ployees. The success paved the way for the program's exten
sion beyond 1989. 

CURRENT PROGRAM 

The econd phase of the Commuter Challenge program began 
in May 1990 when King County Metro the Washington State 
Department of Transportation (WSDOT), and the city of 
Seattle pledged support to continue the program under the 
direction of the EDC through June 30, 1992. The program is 
mo by a manager housed at the EDC and on loan from 
Metro's sales and promotion staff. 

A program task force composed of representatives from all 
the program sponsors adopted the following goals: 

• Goal 1- The Pacesetter Program: increase employer 
commitment to provide employee incentives to reducing 
single-occupancy commuting. 

• Uoal 2-The Outreach Program: increase business com
munity awareness of specific, long-term transportation issues 
by disseminating information and create a mechanism that 
invites businesses to tell transportation providers about po
tential transportation solutions. 

The program task force, chaired by the EDC president, 
meets monthly. In addition, the following committees, staffed 
by program sponsor members, work to accomplish the pro
gram goals: 
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• Recognition Committee: recommends, develops, and im
plements recognition for Pacesetter activities. 

• Evaluation Committee: works to evaluate the effective
ness of the Commuter Challenge program. 

•Farsighted Committee: recommends, develops, and im
plements plans for achieving Goal 2 and the long-term direc
tion of Commuter Challenge. 

•Sponsors Committee: chaired by the EDC president , this 
committee seeks program funding sponsors. 

Additional committees and ad hoc groups have been formed 
to address issues and programs as needed. 

PACESETTER PROGRAM 

Pacesetters 

The primary actlVlty of Commuter Challenge has been to 
enroll more Pacesetters. Since the beginning of the program's 
second phase, 77 additional employers have become Pace
setters . As of March 1992 these 98 Pacesetters represented 
over 270,000 employees in King County . 

The incentives for an employer to become a Pacesetter are 
as follows: 

• Pacesetters are profiled as community leaders through 
public recognition, 

•Employees' car expenses and commuting-related stress 
are reduced , 

• Employers are benefited because transportation pro
grams can reduce parking expenses , increase employee mo
rale, improve employee retention, and facilitate extended op
erating hours and better equipment use, and 

•Washington State is helped to meet federal air quality 
standards and ease traffic congestion. 

To become a Pacesetter, an employer with a rideshare pro
gram agrees to improve the program; one without a program 
pledges to perform at least three of the following actions: 

•Provide a minimum $5.00 rideshare subsidy, 
• Appoint an employee transportation coordinator, 
• Distribute and post transit information, 
• Regularly provide employee newsletter information on 

commuting options, 
• Become a member of a professional rideshare organiza

tion, 
• Sponsor annual on-site rideshare promotions, 
• Develop an alternative work hours policy or participate 

in the state telecommuting demonstration project, 
• Operate a parking management program, 
• Guarantee rides home to transit users and carpoolers in 

the event of unforeseen problems, and 
• Allow 15- to 30-min work schedule flexibility for com

muters . 

The Commuter Challenge program is flexible and encourages 
employers to create additional, perhaps unique, incentives 
for their employees. 

The primary method for recruiting Pacesetters is to invite 
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targeted CEOs to hear other employers describe successful 
employee transportation programs. As a follow-up to each 
breakfast meeting, the Commuter Challenge manager and a 
Metro CSR visit each attending employer to discuss devel
opment of a transportation program. Four breakfast meetings 
have been attended by employers from downtown Seattle and 
outlying suburban areas . On average, each breakfast meeting 
has attracted 40 persons representing 35 employers . Through 
March 1992, 60 of these employers or 43 percent of the em
ployers represented at the breakfasts have become Paceset
ters. An additional 8 employers, representing 6 percent of 
the breakfast attenders, are working with Metro CSRs and 
will eventually become Pacesetters. Some of the Pacesetters 
and the major rideshare incentives they provide are given in 
Table 1. 

Pacesetter Recognition 

Public recognition is important to Pacesetters. Employers like 
to be recognized in the community and among their peers as 
contributors to community solutions. Commuter Challenge 
has developed a comprehensive recognition program. Pro
gram activities include the following: 

•Metro bus tunnel opening-Pacesetters were recognized 
for their efforts during this ceremony dedicating Seattle's un
derground bus tunnel. 

•Oil Smart Wednesday-Commuter Challenge partici
pated in this program, which encouraged workers to rideshare 
for five consecutive Wednesdays. The promotion received 
widespread local publicity, and Pacesetters were honored for 
their long-term commitment to employee transportation pro
grams. 

•The All Street Journal-Commuter Challenge helped 
produce this comprehensive transportation-alternatives guide 
for employees, 205 ,000 copies of which were distributed free 
within four Puget Sound counties. Pacesetters were high
lighted in this book, and some Pacesetter employees were 
spotlighted to exemplify commuting options. 

• Ads in business publications-Commuter Challenge placed 
ads recognizing employers in business journals, including the 
regional edition of Wall Street Journal, CEO Magazine, and 
Puget Sound Business Journal. 

• Bimonthly newsletter-The EDC's bimonthly newslet
ter, The Catalyst, reaches over 800 employers in King County. 
The Commuter Challenge program supplements this news
letter with a two-page insert. Supplement articles address 
current transportation issues . Each issue highlights new 
Pacesetters. 

Pacesetter Survey 

In February 1991 the Evaluation Committee conducted a phone 
survey. The nonscientific survey targeted managers in the 
Pacesetter organizations to gather their perspectives of the 
Commuter Challenge program and to solicit suggestions and 
perceived problems. At that time there were 42 Pacesetters; 
39 participated in the survey . Survey results include the 
following: 
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TABLE 1 SELECTED PACESETTER ORGANIZATIONS AND MAJOR TYPES OF 
RIDESHARE INCENTIVES OFFERED TO THEIR EMPLOYEES 

Dislribuac Employee Gulnllllecd Parking Ridesluue 
~anizalion ;rypc Rldesh- Ridcshare Flex-lime Ride Home Managemcn1 Promotion Tnnsl• Vanpool 
~Wion lnfomwion Coonlinaior l'r08f!!1! Program Pro em Acdvi1ies Subsidy Subtidy 

FIN t 
DcanWiaa ,I ,I ,I ,I 
Security PaclHc Hank x x ,I ,I 

GOVERNMENT 
Cuy ol Kirl<land x x ./ ,I x ./ ./ 
WA Stall: Dept or EcolOIY ./ ./ ./ 

HEALTIICARE 
Pacific Mcdicll CenlCr x x ,I ./ x x 
INFORMATION 
IBCHNOLOGY 
AUachmalc Corpomlion ,/ ,/ x x ,/ ./ ./ 
US WEST New Vecior ,/ ./ ,/ ,/ ./ ,/ ./ ,/ 

MANUFACl1JRING 
Chiyoda lnlcmalional ,/ ./ ./ ,I 
The Boeing Company x x ,/ x x ,/ ./ 

PROFESSIONAL 
SERVICES 
Bogle & Ga1cs ,/ ,/ x x ,/ x x 
Enlranco Engineers ,/ ./ ./ ,I ,I ,/ 

RIITAll.. 
Nordstrom ,/ ,I ./ 
Trick&Mtu'ray ./ ./ ./ ./ ./ 

UTll..ITY 
Washin11on Energy ·,1 x ./ ;/ ,I 

./: A ridcsharc incentive offered to I.he organization's employees since the organization became a Pacescncr. 
X: A ridesharc incentive offeml to the organization's employees prior to the organization becoming a Pacesetter. 

• Many Pacesetters offered more rideshare incentives than 
they had originally agreed to when they joined the program. 

• Over one-third indicated that the main benefit of being 
a Pacesetter was helping the community. 

• About 20 percent of the Pacesetters believed that partic
ipation in the program made employees feel better about their 
workplace. Nearly all of the Pacesetters said that the ride
share incentives provided employees economic benefit and 
convenience. 

•Two-thirds of the Pacesetters indicated that the program 
had increased their awareness of transportation issues. Eighty 
percent believed that awareness of transportation issues among 
other members of the business community had increased. 

• Two-thirds of those responding felt their involvement had 
permitted them to provide input to transit agencies about 
transportation problems. 

• One-third said that both the program and the Pacesetters 
needed more visibility; eight Pacesetters felt the program should 
work harder to attract additional Pacesetters. 

THE OUTREACH PROGRAM 

Commuter Challenge's Farsighted Committee focuses on the 
program's second goal, the Outreach Program. A survey con
ducted by the EDC revealed that transportation issues are in 
the forefront of the business community's concerns; traffic 
congestion affects personnel mobility and the transport of 
goods and services (J). Before Commuter Challenge, no 
mechanism existed to permit ongoing discussion between 
transportation providers and employers. The EDC's connec
tion to CEOs helped make an environment to fill this need, 
hence the program's focus in this area. 

The Farsighted Committee's objective is to identify existing 
and new means of facilitating communication between trans-

portation providers and the private sector on regional trans
portation issues. Initial efforts at achieving this have focused 
on a Washington State transportation demand management 
(TDM) law that will take effect in 1992. 

Four significant TDM activities have been undertaken to 
fulfill the committee's goals. 

1. EDC quarterly luncheon: At this meeting, Duane 
Berentson, Washington State Secretary of Transportation, and 
Dick Watson, Washington State Energy Office Director, spoke 
to the EDC members and guests on pending TDM legislation. 

2. Sponsorship of TDM forum: This breakfast forum for 
area employers provided up-to-date information on the state's 
new TDM law. The forum 

• Familiarized employers with TDM techniques, 
• Informed them of the basics of the law,' and 
• Explained the process and schedule for determining the 

details . 

3. TDM employer focus groups: In October 1991 Com
muter Challenge sponsored two focus groups for area private
sector employers to hear their impressions of upcoming em
ployer TDM requirements. The major concern revealed in 
these sessions was that employers were not fairly represented 
m the drafting of the TDM requirements. 

4. TDM workshops: As a result of the focus groups, the 
Commuter Challenge sponsored a workshop to organize em
ployer to effectively participate in the development of the 
TDM requirements. From lhis workshop employer formed 
three working groups to represent the three elements of the 
TDM legislation, measurement methods; model ordinance; 
and parking, model programs, and training. These working 
groups, aided by technical resource people from the State 
Energy Office and WSDOT, are providing direct input to the 
state task force that is developing the law's requirements. 
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PROGRAM FUTURE 

The long-term future of Commuter Challenge depends on 
continued receipt of operating funds from its sponsors. A 
long-range plan for the program is now under development. 
The following will be included in this plan: 

• Increase sponsorship-Other suburban communities will 
be given the opportunity to join the program. Sponsors may 
also include members of the private sector who would donate 
funds or services to the program. 

• Pacesetter activities-Washington State's new TDM law 
will make employer ride.share programs a requirement rather 
than a voluntary commitment. In this new environment, Com
muter Challenge is pursuing a work plan to refocus its 
Pacesetter activities. This new focus will provide recognition 
of exemplary employer programs and will work toward en
couraging smaller, non-TDM effected employers to take the 
challenge and establish rideshare programs. 

• Outreach Program-The primary focus of the program 
is expansion of the number of transportation issues addressed 
and development of a more positive public/private environ
ment for discussing these issues. 

SUMMARY 

The Pacesetter program has raised the region's employers' 
awareness of congestion problems and has begun to foster a 
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commitment among them to find and implement solutions. 
The program task force has attempted to balance the need to 
keep the Commuter Challenge program visible to the general 
public with the need to focus most of its efforts on delivering 
the rideshare message to CEOs. 

The Pacesetters survey showed that the program is on track 
but also needs improvement. 1992 will present an opportunity 
to focus on improvements and continue this successful ex
ample of public and private sector cooperation to address the 
region's transportation problems. 

TDM, as well as other important transportation issues, will 
require tremendous work and cooperation between the public 
and private sector. With the guidance and contacts of the 
EDC and the current multiagency cooperative approach, the 
Commuter Challenge program is in a unique position to play 
a major role in joining public agencies and the private sector 
to address these issues. 
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Abridgment 

Lessons for Transportation Demand 
Management from Utility Industry 
Demand-Side Management 

RUTH L. STEINER 

Electric utility industry demand-side management (DSM) is com
pared with transportation demand management (TDM) to make 
recommendations about the implementation of TDM. The reg
ulatory environment of these two sectors and the types of 
demand-side measures are described . Finally, lessons for TDM 
are identified. The following conclusions are reached about TDM 
based on DSM. (a) Congestion pricing gives proper price signals 
to move people out of automobiles. Political barriers and equity 
considerations will make implementation difficult . (b) Many peo
ple hope for a technological fix for poor air quality and trans
portation congestion. The use of technology may be more suc
cessful in the long-term. (c) For TDM efforts to be meaningful, 
they need to be implemented in all communities in a region and 
simultaneously address the multiple reasons for their implemen
tation: air quality, congestion, energy, and land use. This is not 
easy, because of different agendas and organizational cultures of 
agencies, political alignments, competing interests, and parochial 
concerns of local communities. TDM needs to be implemented 
uniformly throughout a region , balance the short-term and long
term implementation goals and constraints, and address conges
tion outside the commute periods. 

In response to increases in energy prices and to infrastructure 
and environmental concerns in the 1970s, environmentalists 
and other activists recommended that decisions about new 
infrastructure be based on a least-cost planning process. The 
traditional method of creating additional supply to meet in
creased demand would be replaced by a process whereby the 
cost of new supplies would be compared with the cost of 
freeing up existing capacity through more efficient manage
ment of demand. During the past decade, least-cost planning, 
with a focus on demand-side management (DSM), has come 
to be accepted in the utility industry (J). In contrast, transpor
tation demand measures have been implemented for a small 
number of employers or along a .single corridor in a region 
(2). The Clean Air Act Amendments of 1990 and a variety 
of other state and federal legislation have once again focused 
attention on transportation demand management (TDM) . 

The purpose of this paper is to identify lessons from the 
implementation of utility industry DSM for TDM. The types 
of demand-side management measures are outlined and com
pared. The organization of these two regulated sectors is com
pared. Finally, lessons for TDM based on the implementation 
of DSM are identified. 

Department of City and Regional Planning, Institute for Transpor
tation Studies, University of California at Berkeley, 228 Wurster Hall, 
Berkeley, Calif. 94720. 

TYPES OF DEMAND-SIDE MEASURE 

The nature of the demand-side measures differs between the 
two sectors because of the nature of demand. The utility 
industry uses a mix of generators to meet their needs. The 
most efficient generators are used for the base load, less ef
ficient generating capacity is used for the intermediate load, 
and peaking generators start quickly and are the most ex
pensive to operate . In contrast, there is a limit to the capacity 
of major roadways. If a driver enters the freeway when it is 
at capacity, he or she encounters congestion and delays in 
getting to his or her destination. Transportation agencies can
not expand capacity in the same way that utility companies 
can dispatch additional peaking capacity. 

Gellings (3) identifies five methods of managing the de
mand for utility generation: peak clipping, valley filling, load 
shifting, strategic conservation, and flexible load shape. Peak 
clipping is designed to reduce demand for the more expensive 
peaking capacity. Valley filling entails building demand dur
ing off-peak periods to make use of generating facilities for 
longer periods of time. Load shifting is a combination of peak 
clipping and valley filling that shifts loads from peak to off
peak periods. Strategic measures, such as conservation, ap
pliance efficiency, and improvements in industrial processes, 
reduce end-use consumption and demand for electricity. Other 
characteristics of electricity, mostly reliability, are traded for 
discounted electric rates when demand is reduced through a 
flexible load shape. 

Ferguson ( 4) outlines five methods of controlling the de
mand for transportation facilities: trip generation, trip distri
bution, mode choice, spatial route selection, and temporal 
route selection. Demand management through trip generation 
focuses on the elimination (e.g., through the use of telecom
munications) of specific activities associated with trip making 
and trip making associated with specific activities. TDM through 
trip distribution focuses on shifting trips from more congested 
to less congested areas . When planners focus TDM efforts on 
mode choice, they attempt to shift trips from lower-occupancy 
modes of travel (usually solo driving) to a higher-occupancy 
mode . Spatial route selection shifts trips from a more to a 
less congested route. Demand management through temporal 
route selection shifts trips from a more to a less congested 
time period. 

The demand management strategies can be summarized in 
three categories based on how they reduce demand: load 
management, trade-off in quality of service , and strategic de
mand reduction (see Table 1). 
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TABLE 1 DEMAND MANAGEMENT MEASURES 
CATEGORIZED BY GOAL AND TYPE 

Demand Side Management (DSM) Transportation Demand 
Management (TOM) 

Load Management: Decreaaa the Variation In th• Level ol Activity 

Peak Clipping Temporal Route Selection 
Valley Filling 
Load Shifting 

Tradeoll In Quality ol Service: reduce rellablllty ol eervlce In exchange !or 
other b1nellt1 

Flexible Load Shape 

Strategic Demand Reduction: reduce end use energy consumption or level or 
activity 

Strategic Conservation Trip Generation 
Mode Choice 

Load management strategies attempt to decrease the var
iation in the level of activity and do not attempt to prevent 
the use of the infrastructure; they merely attempt to change 
the time during which it occurs. 

Trade-off in quality of service includes demand manage
ment activities that reduce reliability in exchange for other 
benefits such as lower costs for electricity and possibly less 
congestion for drivers. In transportation, these trade-offs in
volve changes in trip distribution and spatial route selection. 
For some people, mode shifts involve trade-offs in quality of 
service. 
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Strategic demand reduction occurs through reducing end
use consumption in the electricity sector and through mea
sures affecting trip generation and mode choice for transpor
tation services. In other words, the overall level of activity is 
reduced while the same activities continue. 

The predominant demand-side strategy is different between 
industries. Electric utilities encourage customers to use elec
tricity at different times of the day by offering price incentives 
and thus manage the load. TDM efforts have emphasized 
changes in mode or time of travel, or both ( 4). Most efforts 
have focused on work trips because they are characterized by 
the lowest automobile occupancy and the most significant 
congestion (2). 

COMPARISON OF TDM AND DSM 

A comparison of the nature of regulation, pricing, the use of 
technology, and nature of the demand-side management pre
sents a sharp contrast (see Table 2). Utility industry DSM is 
regulated in a formal quasi-judicial proceeding with few par
ticipa'nts. TDM is implemented largely at the local and re
gional levels. Decisions about transportation expenditures are 
made at the federal, state, and regional levels; decisions about 
the location of various land uses are made locally. DSM mea
sures have a broad focus; they address the energy use by all 
classes of customers at all times of the day and year. TDM 
efforts have focused on work trips concentrated in space and 
time. There has been a less explicit comparison of transpor
tation demand to supply. Utility customers pay through their 
utility rates for investments in both DSM measures and gen-

TABLE 2 COMPARISON OF TRANSPORTATION AND 
UTILITY REGULATION AND IMPLEMENTATION OF 
DEMAND-SIDE MEASURES 

Ulility Regulalion and Demand-Side 
Management (DSM) 

Regulatory Environment 

Formal quasi-judieial proceedings before 
state and federal regulatory commissions; 
relatively few participants in decision-making 

Uae ol Pricing H a Part ol Regulation 

Coordinated demand related pricing (e.g., 
time of day, seasonal and interruptible 
rates): 
facillties financed directly through rates paid 
by customers: 
beginning 10 internalize the cost of 
externallties associated with electricity 
production 

Focua ol Dem1nd-Slde Man1gement Actlvhleo 

Broad, considers demand patterns of all 
categories of customers: 
compares supply-side and demand-side 
measures 

Use ol Technology 

Transportation Regulation and 
Transportation Demand Managemenl (TOM) 

Decisions are made al the federal, slate and 
local level; large number of participants in 
uncoordinated decision-making processes 

Fractured pricing structure (e.g. gas taxed 
at federal and state level, tolls collected on 
a few highways without obvious relationship 
to demand, inconsistent parking prices); 
facilltles financed indirectly through gas 
taxes 

nal'row, tespondlng 1.0 shonagc of capacity 
In Btea and focussing on periods ol highest 
usage (usually commute lrips): 
demanel-skJe not explicitly compared 10 
supply-slde measuros 

wide range of enel-uses (e.g., lighl bulbs, focussed on supply-side (e.g. automatic 
sensor switches, appliance efficiency) vehicle identmcalion, integrateel vehicle 

highway system) and automobile (e.g., 
improved catalytic converters, fuel injection) 
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erating facilities. Transportation infrastructure has been funded 
from a wide variety of taxes. Pricing as a part of TDM mea
sures has been less pervasive, less consistently imposed, and 
less sensitive to the level of demand . Finally, utilities used 
technology in a variety of applications (e.g., industrial motors, 
appliances, and light bulbs) to improve energy efficiency, 
whereas the use of technology for TDM has been limited . 

LESSONS FOR TDM 

This comparison suggests some lessons for the implementa
tion of TDM based on the implementation of DSM measures. 
Many have suggested that improvement in technology may 
provide solutions to transportation problems . Clearly, tech
nological solutions have decreased energy consumption and 
automobile emissions and have improved the flow of traffic. 
Further reductions in automobile pollution will require changes 
in catalytic converters, engines, or fuels. Additional techno
logical changes may make highway systems operate more ef
ficiently, but these will not reduce the congestion from too 
many vehicles on the highway. 

Pricing Strategies 

Many transportation planners and policy analysts suggest that 
TDM, especially mode shifts and trip generation, would be 
more effectively implemented if the cost of driving were higher. 
Lessons from DSM suggest that pricing is important in re
ducing demand. However, increases in price are more com
plicated, but not impossible, in the context of TDM. There 
has been great political resistance to increases in the price of 
gasoline . The use of congestion pricing has received a more 
favorable response because it is seen as a fair way of allocating 
a scarce resource, the highway capacity. 

Although congestion pricing can be easily implemented 
technically, it may not lead to the desired reductions because 
commuter traffic demand appears to be highly price inelastic. 
Studies indicate that commuters are willing to pay tolls as high 
as 25 cents/mi to save time (5). 

The use of congestion pricing assumes that the occurrences 
of congestion are predictable. Although congestion associated 
with commute trips can be predicted, all occurrences of 
congestion cannot be predicted. It seems clear that congestion 
prices should be charged for predictably timed commute trips; 
it is less clear whether a charge should be made for other trips 
when the highways are congested. If there is no charge during 
noncommute periods of congestion, what is the message being 
sent to drivers about the meaning of congestion pricing? 

Congestion pricing will not be effective if it is not coordi
nated with other transportation and pricing policies. If conges
tion pricing is implemented and transit alternatives to various 
locations are not improved, workers will only see increased 
costs without improvements in transportation service. In 
addition, the effect of congestion pricing could be neutra
lized by employer-provided transportation or parking 
allowances (5). 

Finally, congestion pricing should be implemented through
out a region, or it may induce employers to move to parts of 
the region in which it is not being implemented. Participating 
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communities may be at a disadvantage relative to nonparti
cipating neighboring communities, because congestion pricing 
may raise the cost of doing business in parts of a region. 

Coordination of Regional Land Use, 
Transportation, and Air Quality 

Difficulty in the use of congestion pricing is a symptom of the 
larger problem of implementing TDM: the fragmented reg
ulation of regional transportation and the multiple reasons 
for the implementation of TDM. This fragmentation has led 
some to conclude that land use and transportation should be 
coordinated at the regional level to reduce associated envi
ronmental problems. These proposals assume that regional 
control over land use and transportation could lead to a better 
balance of jobs and housing, with a resulting decrease in 
travel, congestion, energy use, and air pollution. Some form 
of regional tax sharing to eliminate the need for communities 
to attract business to increase their tax base is often included. 

Regulation of land use and transportation at the regional 
level can be difficult because of different institutional back
grounds, political origins, and sources of funding of existing 
agencies. Each agency has its own organizational mission, its 
own governing body, and its own means of communicating 
and coordinating its activities with communities, the state, 
and the region. Any attempt to merge these activities will 
require major organizational change, separate funding, and 
the means to bring together the diverse concerns of com
munities that have competed with each other for the same 
development projects . 

Balancing Short-Term and Long-Term Goals 

The final lesson for DSM is the need to consider the broader 
perspective in implementing demand-side measures. It is un
clear whether TDM is being implemented as a short-term 
solution to a short-term problem or as a long-term solution 
to a long-term problem. 

In the past load management and changes in mode choice 
have been the focus to reduce congestion during commute 
periods. The number of trips that can be switched to carpools 
and vanpools is about one-fourth the commute trips (6). In 
the long-term, temporal route selection can only occur where 
a less congested period exists. 

In the short term the number of trips must be reduced and 
the timing of trips changed. Noncommute trips must be the 
focus, because congestion already exists during nonpeak pe
riods and on trips to major nonwork destinations (e.g., sports 
and entertainment centers, airports, and regional shopping 
centers). 

In the long term new technology can be applied , activities 
redistributed, and the distribution of trips changed so people 
can combine or eliminate trips. In both the short and the long 
term, change is needed in the way both cities and daily ac
tivities are organized. The short-term solutions must be im
plemented without compromising long-term goals. 

Finally, a comprehensive strategy to evaluate the future of 
supply and demand throughout a region must be developed. 
This broader view would compare the supply of transportation 
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with the demand and consider the costs of congestion, air 
pollution, depletion of oil resources, expansion of the highway 
system, and decrease in quality of life versus better planning, 
taxation, and other behavioral responses that would reduce 
reliance on the automobile. Such an approach should be an 
integrated process leading to a least-cost planning of the trans
portation system. 
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Developing Transportation Demand 
Management Packages Using 
Transportation Surveys: Case Study 

KENT BLACK, SAL v A TORE BELLOMO, Roy SPILLENKOTHEN, 

WAYNE BERMAN, AND LEE CHIMINI 

T he goal of most tran ·portation demand management (TDM) 
program is the reduction of ingle-occupant-vehicle (SOV) use. 
The selection and packaging of TOM measures are critical in 
devising and implementing an effective program. The basis for 
the selection proces can come from specialized transportation 
surveys. ne such urvey administered at the U.S. Department 
of Transportation (DOT) headquarters in Wa hington, D. . i 
reported. The ·urvey was distributed to I J 56, DOT employee , 
with a re pon e rate of 4 l percent . Only 16 percent of resp ndent 
commute by SOV. The Washington D. . , core average i. nea rly 
31 percent. DOT ha excellent rideshare participation. with an 
overall occupancy of l.89 employee per automobile. evera.I 
attitudinal questions were a ked to investigate po. ible mode shifts 
if the headquarters were relocated near Uni n Station . DOT 
employees consi ler discounted transit pa ses and increased park
ing costs strong incentives to change modes of travel. lt is antic
ipated that a combination oftran it ub idie , rideshare programs, 
aud flexible work schedules will be con idered ror the pos ·ible 
consolidation of DOT. 

A critical objective of transportation demand management 
(TDM) programs both locally and regionally is the reduction 
of single-occupant-vehicle (SOV) use . A shift in mode choice 
from SOVs and a reduction in peak-hour vehicle trips are the 
major goals of most TDM programs. It was recently reported 
that suburban centers with mandatory TDM programs had 
considerably higher ridesharing than similar centers without 
required programs (1,2). Research has found that SOV use 
could be as much as 10 percent lower in areas with transpor
tation management ordinances (2 ,3). The critical issues in 
devising a TDM program for a specific area are the selection 
and packaging of various management measures . Data on 
travel characteristics must be assessed before a TDM program 
is implemented. Travel information can come from many 
sources, including transportation surveys. Special employee 
transportation surveys are a tool to analyze which TDM mea
sures to include in an overall management program. One such 
survey was administered at the U .S. Department of Trans
portation (DOT) headquarters in Washington , D.C. DOT is 
currently evaluating the relocation of most of its headquarters 
employees to a consolidated site in Washington, D .C. The 

K. Black and S. Bellomo, Bellomo-McGee, Inc. , 8330 Boone Bou
levard Suite 700, Vienna, Va. 22.182. R. pillenkothen, U.S. De
partment of Transportation, 400 Seventh trcct, S.W., Washington, 
D . . 20590. W. Berman and L. himini , Federal Highway Admin
istration, U.S. Department of Transportation, 400 Seventh Street, 
S.W., Washington, D.C. 20590. 

employee transportation survey was distributed to ex1stmg 
DOT personnel to identify effective TDM measures. 

DOT currently employs 11,568 persons in three separate 
locations in Washington, D .C. It is anticipated that 8,252 
employees will be relocated to one building near Un ion Sta
tion. To fulfill the reqttirements of the scudy, an evaluation 
of future transportation , traffic, and parking conditions with 
the consolidation project is required. The consolidation alone 
would bring over 8,000 additional jobs to the Union Station 
area. To mitigate the potential traffic impacts of the proposed 
action, packages of TDM measures are being tested. A pre
ferred package will be selected and implemented when the 
development project to consolidate DOT employees is com
plete. The tran portation survey and its use in TDM develop
ment are reported here. The following information is included : 

• Comparison of travel characteristics for DOT employees 
and average regional measures for metropolitan Washington , 
D.C. , 

• Evaluation of potential travel characteristics of DOT em
ployees, and 

• Processes for formulating TDM packages using attitudi
nal and other questionnaire responses. 

Few DOT employees currently travel to work in SOVs. 
Even with the strong ridesharing and mass transit use at the 
existing buildings, additional aggressive TDM programs will 
be needed to reduce the traffic and parking impacts of the 
proposed action. 

The Consolidation Employee Transportation Survey was 
distributed in March 1991 to all 11 operating administrations 
in DOT. Completed surveys were returned by 4,735 of the 
11 ,568 employees. This is a response rate of 41 percent . Only 
11 percent of employees actually live within the District of 
Columbia. Most live in the suburban areas surrounding 
Washington, D.C. 

Figure 1 indicates the location of residences of DOT em
ployees. Many options are available to DOT employees for 
the work commute. These include personal automobile , 
Metrorail , commuter rail, Metrobus, suburban bus , paratran
sit, bicycles , and walking. 

Ample opportunity for ridesharing exists for employees in 
their commute to the current and future DOT headquarters 
sites. TDM strategies must be developed to encourage mode 
shifts to effectively use existing and programmed modes of 
travel. 
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As part of a study of such a consolidation, an employee 
survey was used to formulate the effectiveness of TDM strat
egies. The general goals of the TDM program are to reduce 
vehicular traffic and parking demand at the consolidation site. 

TABLE 1 COMMUTE TIMES AND DISTANCES FOR DOT 

EXISTING TRAVEL CHARACTERISTICS 

Before strategies for reducing personal automobile trips could 
be established, an understanding of existing travel character
istics was needed. These characteristics were defined through 
the responses to the employee transportation survey. The 
average one-way commute distance to work for DOT em
ployees was found to be 21 mi for all travel modes. The 
average one-way commute time was approximately 45 min. 
The reported minimum and maximum commute distances and 
times were 1 and 170 mi and 5 and 180 min , respectively. 
Table 1 indicates the one-way commute times and distances 
for DOT employee trips to and from work. The employee
commute times and distances are slightly greater than the 
metropolitan area average. These will be checked with net
works and employee locations through traffic assignment 
procedures. 

The primary mode of travel to work for employees is in
dicated in Figure 2 . Over 50 percent of respondents listed 
carpool and vanpool as the primary mode of travel. Public 
bus and rail were used by 28 percent of respondents. Only 
16 percent travel to work by SOY. In addition, the occupancy 
of personal automobiles was calculated to be 1.89 employees 

EMPLOYEES 

Commute Time Commute Distance 

One-Way Number Percent One-Way Number Percent 
Commute of of Commute of of 
Time Responses Responses Distance Responses Responses 

1-10 minutes 100 2.1% 1·5 miles 358 7.6% 

11-20 minutes 443 9.4% 6-10 miles 736 15.5% 

21-30 minutes 840 17.7% 11-15 miles 754 15.9% 

31-40 minutes 790 16.7% 16-20 miles 723 15.3% 

41-50 minutes 1,148 24.2% 21-25 miles 483 10.2% 

51-60 minutes 755 15.9% 26-30 miles 457 9.6% 

61-70 minutes 197 4.2% 31-40 miles 481 10.2% 

71-80 minutes 254 5.4% 41-50 miles 164 3.5% 

81-90 minutes 133 2.8% 51-60 miles 68 1.4% 

91+ minutes 75 1.6% 61+ miles 86 1.8% 

No Response 0 0.0% No Response 425 9.0% 

Total 4,735 100% Total 4,735 100% 

Source: March-April, 1991 survey conducted by DOT of its Washington, D.C. employees. 

per vehicle. The peak period of trips was from 6:30 to 8:30 
a.m., when 86 percent of employees arrive at work. 

The regional travel characteristics for 1985 were compiled 
by the Metropolitan Washington Council of Governments ( 4). 
The data indicate that approximately 40 percent of trips to 
the Washington, D.C., core area are by transit. DOT em
ployees use transit less than the regional average. The regional 
automobile occupancy to the core area is approximately 1.41 
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persons per vehicle (6) . The automobile occupancy for DOT 
is 1.89 employees per vehicle . Preferred parking in DOT ga
rages is reserved for carpool and vanpool vehicles only. 

Apparently the preferred parking incentive greatly influ
ences the employee mode choice. Other mode-choice com
parisons were sought. Data for numerous suburban activity 
centers have been reported in recent publications. Mode-choice 
attributes of office centers in California with TDM ordinances 
and office centers in various states without TDM requirements 
were reported (J ,2) . The research pointed to the effectiveness 
of TDM ordinances through a comparison of these centers . 
It was reported that the Silver Spring, Maryland, Metro Cen
ter (SSMC), located on a rail line with excellent mass transit 
opportunities, had a strong TDM program. The program in
cludes discounted transit fare, flex time policies, and parking 
controls (6). Table 2 gives a comparison of the DOT; Wash
ington, D.C., core; SSMC; and other recently reported mode
choice characteristics. As indicated, the DOT headquarters 
currently has excellent rideshare participation. The TDM pro
gram being developed for the planned relocation should aug-
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ment the already effective trip reduction strategies in place 
at DOT. 

FUTURE TRAVEL CHARACTERISTICS 

The environmental studies associated with the proposed DOT 
consolidation are focusing on sites near Union Station. Union 
Station is several blocks north of the U.S. Capitol near the 
intersection of Massachusetts Avenue and North Capitol Street. 
Union Station is a multimodal hub with the following public 
transportation opportunities : 

•Amtrak-heavy rail service along the eastern seaboard; 
•MARC-commuter rail service to and from Baltimore, 

Maryland, and Harpers Ferry, West Virginia; 
• Virginia Railway Express-commuter rail service to and 

from Fredericksburg and Manassas, Virginia; 
• Metrorail-Washington, D.C., metropolitan subway sys

tem; 
• Metrobus-regional service feeding Metrorail and pro

viding sole service in other areas; 
•Commuter bus-several carriers providing service from 

suburban Maryland ; and 
• Bicycle and pedestrian access. 

If the consolidation takes place at Union Station, changes 
in employee mode choice are expected. In the transportation 
survey, employees were asked to anticipate their mode choice 
if the proposed action occurs. A map of the Union Station 
area was provided with the survey, and it was assumed that 
the respondents were aware of the mode-choice opportunities 
available. Figure 3 gives a comparison of existing and antic
ipated mode choice of DOT employees. Significant increases 
in rail use are expected . The mode shift to rail transit was 
from personal automobile use. The anticipated reduction in 
carpool or vanpool participation will reduce the overall au
tomobile occupancy rates. The reported future automobile 
occupancy was calculated to be approximately 1. 75 employees 
per vehicle, which is still 25 percent higher than the core 
average. The responses for future mode choice were without 
knowledge or consideration of TDM programs beyond the 
existing conditions. It is anticipated that transit and rideshare 
use could be even higher than reported because additional 
TDM measures will be implemented. TDM measures related 

TABLE 2 DOT MODE-CHOICE COMPARISON WITH 
OTHER LOCATIONS 

California Suburban Silver 
Suburban Office Spring 
Employment Centers Metro Washington 
Centers With Without Center D.C. Core U.S. DOT 

Mode of Travel TDM(l) TDM(l) (SSMC) (5) Average (3) Headquarters 

Drive Alone 83% 92% 28% 31% 16% 

CarNanpool 11% 7% 28% 29% 51% 

Metrorail na na 11% 27% 17% 

Commuter Rail na na 10% 1% 3% 

All Transit 4% 1% 39% 40% 28% 

Other 2% na 5% na 5% 

Auto na na 1.41 1.41 1.89 
Occupancy 

na - nol aV11tl86ie 
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FIGURE 3 Existing and future mode choice of DOT 
employees. 

to parking management may serve as incentives to an in
creased number of persons per vehicle. Parking supply and 
pricing policies would offer other incentives. 

ATTITUDINAL RESPONSES 

The responses to several attitudinal questions were used to 
screen TDM measures and help identify those measures that 
would further reduce SOVs. DOT employees responded "very 
likely," "somewhat likely," or "not at all likely" to the fol
lowing questions: 

• "If you presently drive alone, carpool, or vanpool, how 
likely would you be to take public transportation to DOT 
given the following incentives?" 

• "If you presently drive alone, how likely would you be 
to join a carpool or vanpool to DOT given the following 
incentives?" 

The incentives and responses are summarized in Table 3. 
The discounted sale of transit passes was considered to be 

a strong incentive for changing modes. Whereas it was not 
possible to test actual dollar amounts of discount, it is rea
sonable to assume that the respondents would expect dis
counts of 25 to 50 percent in total fare cost. These discount 
rates have been effectively applied in the SSMC project (6). 
It was found that most employees at DOT are older, have 
been employed longer, and did not respond to enhanced day
care services as an incentive to change modes. This incentive 
is typically mentioned by younger workers as improving their 
likelihood to rideshare. Approximately 50 percent of respon
dents said that they would be very likely or somewhat likely 
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TABLE3 SUMMARY OF ATIITUDINAL QUESTIONS 

Question 1. If you presently drive alone., carpool or vnnpool, bow llkaly would 
you be to lake public traruponotloo to DOT given the rollowing incentives? 

Incentive Very Somewhat Not at all Total 
Likely likely likely Responses 

a. Discount bus or rail passes 
sold in your building. 26% 36% 38% 3,057 

b. Shifting work hours to better 
coincide with transit schedules. 18% 26% 56% 3,014 

c. Enhanced day care services 
provided. 6% 6% 88% 2,925 

d. Emergency ride home 22% 28% 50% 3,000 
services. 

e. Parking prices at commercial 
parking garage rates. 20% 27% 53% 2,977 

f. Convenient information on 
available public transportation. 12% 28% 60% 2,987 

Question 2. If you presently drive alone, how likely would you be to join a 
carpool or vanpool lo DOT given the following incentives? 

Incentive Very Somewhat Not at all Total 
likely likely likely Responses 

a. An improved Ridematch 
service with personalized 
assistance and identified pick-up 18% 30% 52% 727 
locations. 

b. Shifting work hours to meet 
the schedule of a convenient 
carpool or vanpool. 20% 26% 54% 719 

c. Enhanced day care services. 7% 6% 87% 690 

d. Emergency ride home 19% 25% 56% 713 
services. 

e. Parking prices al commercial 
parking garage rates. 17% 27% 56% 711 

to change modes of travel if a guaranteed ride home was 
available for emergency situation . Surprisingly, however, 12 
percent of respondents who currently drive reported tbat they 
would change to transit if convenient information on public 
transportation was available. Approximately 17 percent of 
SOV respondents reported that they would ridesbare if the 
charge for parking was at commercial garage rates . Presum
ably many of these employees currently find on- lreet park
ing. Another promising incentive was the abiJity to shift work 
schedules to accommodate ridesharing arrangements. Ap
proximately 46 percent of persons using SOVs reported that 
they would be very or somewhat likely to hift modes if their 
work schedules were more flexible. 

It is important to recognize that these responses are strictly 
attitudes and do not reflect actual mode shifts. Research has 
been conducted on the subject of behavioral intent and actual 
behavior. In the survey presented here, respondents provided 
behavioral intent. It is up to researchers and engineers to 
evaluate the reasonableness of the responses concerning fu
ture mode choice and the influences of TDM programs. Pre
vious research has suggested that predictions of future be
havior are more successful when the respondents to a survey 
have had experience directly related to the proposed action 
(7). It was also found that if a respondent currently uses a 
form of public transit, the .response to a future transit ridership 
inquiry will likely be accurate. This research also found that 
the respon es to questi n about the demand for a particular 
mode of transit with which the respondent has had experience 
should be more reliable than the responses for a new mode 
(8). The DOT employees currently use mass transit to a great 
extent and are familiar with the regional transit system. No 
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TABLE 4 DESCRIPTION OF TDM ACTION GROUPS 

TDM Action Group 

1. Increase Transit 

2. Increase Carpool 

3. Increase Walk and Bicycle 

4. Improve Paratransit and Goods 
Movement 

S. Restricted Traffic 

6. Pricing Measures 

7. Parking Management 

new modes of transit are expected in the future; therefore, 
DOT employees were responding on the basis of existing tran
sit systems that will be available at the new headquarter 
site. The responses to future mode-cJJOice and attitudinal 
questions are reasonable in light of the behavioral research cited. 

FORMULATION OF TDM PACKAGES 

Because of the large employee population and multimodal 
nature of the proposed ite, a broad range of TD M mea ures 
was identified. Table 4 provides general descriptions of major 
TDM action groups identified for the DOT project. 

While packages of TDM measures were being developed, 
evaluations of the interrelationship between individual mea
sures and groups of measures were conducted. An example 
of this initial screening process is provided in Figure 4. Thi 
represents an extension of earlier work conducted for FHW A 
and UMT A by Bellomo. Each measure is screened to deter
mine which TOM measures assist, which etre independent, 
and which are counterproductive when packaged together. 

This discussion provides , as examples, several interpreta
tions of the interrelationships between the TDM measure 
specified in Figure 4. Increased carpooling is listed a indepen
dent of increased walking and bicycling. The potential market 
areas for each of the e mode occur at vastly different travel 
distances from the destination. Carpooling becomes desirable 
at distances greater than 15 mi ; walking and bicycling occur 
within distances of less than 5 mi. Another interrelationship 
example i the use of automobile-restricted zones (ARZs), 
which tend to increa e transit use because car are prohibited . 
However, ARZs are counterproductive in encouraging the 
formation of car or vanpools. Finally, parking management 
by limiting supply, time-restricted access, vehicle-restricted 
access, and pricing measures tends to increase the use of 
transit and ridesharing . Controls on parking are structured to 
discourage the use of SOVs. 

In the process of evaluating TOM measures and formulating 
packages, the following concerns must be considered: 

General Description 

Includes numerous programs and mategies 
for increasing trusit usage; therefore, 
reducing reliance on personal autos. 

Includes numerous elements which strive to 
increase ridesharing of current SOV users. 

Includes enhancements to pedibikc networks 
and adds convenience facilities for potential 
users. 

Include! mcaJurcs to better link mojor transit 
facili ties with the ultimare destinations. 
Includes measures lo regulate, control, and 
improve the movement of goods through an 
area. 

Includes partial or full restrictions of SOVs or 
autos in specified regions or corridors. 

I ncludcs programs which use the pricing of 
various tra1/Cl clements to encourage or 
discoul'llgc the use of certain modes. 

Includes the control of parking supply and 
fares to influence the selection of rravel 
modes, 

• What is the overall effectiveness of the mea ures or pack
age in reducing OV travel and increa ing ridcsharing, bi
cycling: and walking? 

•What departmental, legal, and financial obstacles must 
be addressed and what problems might arise from obtaining 
federal and local policy changes to implement the TDM pack
age? 

• Will employees and the public accept the TOM package 
that might include changes in life-style , travel behavior and 
commuting costs? 

An overall goal for the TDM should be established. The 
measure of effectiveness (MOE) for the DOT headquarters 
project is likely to be one or m re of the following: 

• Reduced single-occupant vehicle trips, 
• Reduced parking space requirements, 
• Reduced vehicle trips, 
• Increased vehicle occupancy, or 
• Reduced peak-hour vehicle trips. 

The TDM will have general objectives of reducing parking 
demand, limiting traffic impacts, and minimizing noise im
pacts on the adjacent residential communities. A transpor
tation coordinator and staff will be assigned to implement the 
TOM program .. The TDM packag are till being developed 
but the following programs and mea ures are likely to be 
recommended for the DOT project: 

• Transit subsidy program to promote Metrorail, commuter 
rail, and bus use; 

• Bulletin board and transportation and commuter office 
to disseminate rideshare information; 

•Computerized carpool and vanpool matchlist data base; 
• Parking controls in DOT garage to encourage high

occupancy vehicles (HOV) and discourage violation of oc
cupancy requirements; 

• Telecommuting and flexible hour work schedule pro
grams; and 
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C ·Action Groupt a11; coumcmroductiv~ lO each 01hcr in reducing vehicle trips. 

FIGURE 4 Interrelationships between TDM measures. 

•Provision or extension, or both, of HOV Janes for peak 
traffic periods. 

DOT headquarter is in a central business district with a 
wealth of ride haring opportunities. No one TDM measure 
would be sufficient to satisfy the vehicle trip reduction goals. 
In complex transportation situations, packages of TOM mea
sures are needed to achieve the specified goals. DOT em
ployee. at the future headquarter location will decide be
tween heavy and light rail, bu , para transit and variou personal 
automobile arrangements for the commute trips. DOT em
ployees currently reside in the metropolitan Washington D.C. 
region with acce.ss to different transportation ystems. Di -
couraging SOY travel requrres an integrated program , in
cluding incentive and disincentives. 

Besides the traffic, transportation, and parking issues ad
dressed by the TDM programs, other factors will be consid
ered. The MOEs must be broadened to include vi ual quality, 
pedestrian orientation, relation hip to cultural activities, en
vironmental concerns , and socioeconomic effects. 

SUMMARY 

Formulation and testing of TDM actions require innovative 
work. Transportation surveys of employees can be quite use
ful in developing TDM packages and in evaluating their po
tential effectiveness. 

A transportation survey that was distributed to 11,568 DOT 
employees in Washington, D.C., is reported. The survey was 
needed to obtain mode-choice, travel characteristics, and 
socioeconomic and other information to assist in the envi
ronmental studies and TDM programming of the proposed 

relocation and consolidation of the DOT headquarters. A 
response rate of 41 percent was achieved with 4,735 com
pleted surveys returned. lt was found that only 16 percent of 
the respondent currently arrive by SOY to DOT headquar
ter compared with a Washington D .C., core average of 31 
percent (4). The average per onal automobile occupancy was 
calculated to be 1.89 employees per vehicle, which is higher 
than the Washington, D.C., core average of approximately 
l.41 (5). Nearly 28 percent of employees currently use a form 
of public transportation to travel to work. On the basis of the 
survey, public tran portation use would in.crea e to 40 percent 
of employees if a DOT relocation near Union Station takes 
place. DOT employees consider the sale of discounted transit 
passes and increa ed parking costs as strong incentives to 
changing modes of travel. 

The preferred TDM measures will be packaged and eval
uated by qualitative and quantitative MOEs. A range of trans
portation socioeconomic, and environmental objectives must 
be considered in establishing a TDM program. The interre
lationships between measures must be understood and ac
counted for to ensure that an effective TDM package is de
veloped. It is expected that a combination of transit sub idies, 
carpool and vanpool programs and flexible work schedules 
will be instituted for the DOT consolidation. 
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Case Study on Impact of 4/40 Compressed 
Workweek Program on Trip Reduction 

AMY Ho AND ]AKKI STEWART 

The compressed workweek i often promoted as a transportation 
demand management (TOM) strategy. It is as urned that em
ployees who work fewer day per week will make fewer trip per 
week, thus reducing dema.nd on transportation infrastructure. A 
before-and-after ca e study by Commuter Transportation Ser
vices Inc., examines the effects of this trategy on travel behavior 
by analyzing travel logs completed by employees at a Lo Angeles 
County worksite before and after the implementation of a 4/40 
compressed workweek schedule (four lO·hr days a week) . Result·s 
show that employees actually made more trip on their com
pressed workweek day off than they did on any other day . How
ever, employees made fewer trips per week and traveled fewer 
miles than when working a traditional 5/40 chedule (five 8-hr 
days per week). Ln addition the trip. made on the day off are 
short erra.nd and were usually made during nonpeak periods, 
late morning or early afternoon. Further, the findings show that 
a larger percentage of the trip were being made without a return 
home between trips, indicating a reduction in the number of cold 
start . The tudy concludes tJ1at a 4/40 compressed workweek 
program can reduce the average number of vehicle miles traveled 
(VMT) and thus can reduce level of mobile source pollutants 
entering the atmosphece. The average reduction in VM'T per 
week for respondents of thi study, 46 mi , i equal to a $ SO 
annual savings in u er co t and an average reduction f 2,300 lb 
of carbon dioxide and pollutants. 

Tran portation demand management (TDM) strategie are 
designed to increase the efficiency of exi ting transportation 
infrastructure by reducing travel demand and traffic conges· 
tion during peak travel periods. In Southern California, many 
transportation professionals are promoting the use of TDM 
strategies to reduce vehicle emi sion levels and air pollution 
i.n the Los Angele Basin . TDM srrategie include ride.sharing, 
telecommuting, variable work hour , and compres ed work
week programs. 

ln a compressed workweek program, the length of the tra
ditional 8-hr workday is increased , allowing employees to 
reduce the number of days worked per week. Employees 
working compressed schedules report. to work fewer days per 
week and are presumed to make fewer trips per week. 

Except for the 1980 Denver Regional Council of Govern
ment experiment (J) , there has been little research to deter
mine what employees do with their additional days off. The 
Denver experiment evaluated both the 4/40 and 9/80 com
pressed workweek programs of over 7 ,000 federal employees 
in the Denver area. Particular attention wa given to quan
tifying the indirect impacts of the modified schedules on weekly 
household travel patterns. 

Commuter Transportation Services, Inc. , 3550 Wilshire Boulevard 
Suite 300, Los Angeles, Calif. 90010. ' 

This case study parallels the Denver study and was designed 
to determine whether the compressed workweek program re
duces total weekly trips and total weekly distances, or both, 
thus reducing congestion and pollution. 

To understand the effects of a compressed workweek sched
ule on employee travel behavior, Commuter Transportation 
Services, Inc., (CTS) surveyed a group of employees working 
a traditional 5/40 schedule and surveyed the same employees 
after they began working a compressed 4/40 schedule. The 
research was conducted at the Los Angeles County Depart
ment of Public Works (DPW), a major employer in the San 
Gabriel Valley in Southern California. The site was chosen 
for the following reasons: 

1. There was an opportunity to conduct before-and-after 
surveys, 

2. A large employee population participated in the com
pressed workweek program, and 

3. There were considerable cooperation and support from 
DPW management. 

On September 5, 1990, DPW implemented a 4/40 program 
that involved 1 ,600 employees at the Alhambra headquarters 
worksite. The 1,600 employees work four 10-hr workdays 
each week and the building closes on Fridays. 

CTS conducted a survey 2 weeks before the implementation 
of the program and 6 months afterward (Figure 1). The sur
veys were distributed to the same sample group and included 
a 1-week travel log (Figure 2) designed to record details of 
employee trips each day of the week. Experience with past 
surveys indicated that a response rate of 50 percent could be 
expected. Thus, for 100 "after" surveys to be completed by 
respondents who also returned a "before" survey, 300 of the 
1,600 employees were randomly selected to participate in the 
study. (The sample group was chosen through a computer 
program that randomly selected 300 employees from the pool 
of all employees who were scheduled to be on the 4/40 com
pressed workweek program.) 

There was concern in DPW that hardships might arise fol
lowing the radical change in work schedule. There was par
ticular concern that the 4/40 schedule might cause problems 
for employees with childcare needs. The survey was therefore 
designed to gather information about how the 4/40 schedule 
would affect such employees. 

The effect of the compressed workweek on trip generation 
and travel behavior is considered by examining the following: 

• Employee's day-off trips, 
•Number of trips, 
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Trip#1 
Time: _:_ am/pm (please circle ono) 
Origin: (pleaae circle one) 

1 Home 1 
2 Work 2 
3 Different work silo 3 
4 School !or children 4 
5 Child care/dependant care S 
6 Restaurant 6 
7 Shopping 7 
e Post Olflea e 
9 Bank 9 
10 Medical 10 
11 Recreation 11 
12 Visit friend or relative 12 
13 Personal business 13 

How did you traveled : (pleaae circle one) 
A Drove alone 
B Carpooled 
C Took the public bus 
D Bicycled 
E Walked 
F Other 

Home 
Work 
Different work si1a 
School !or children 
Child care/dependant care 
Restaurant 
Shopping 
Post Office 
Bank 
Medical 
RecreatK>n 
Visit friend or relative 
Personal business 

Dis1ance traveled: miles Time traveled: minutes 
Did you travel by lr"8way? Yes ~ 

Trip#2 
Time: _ :_ amtpm (pleaae circle one) 
Origin: (ploasa citcle one) 

1 Home 
2 Work 
3 Different work silo 
4 School !or children 
5 Child caro/dapandant caro 
8 Restaurant 
7 Shopping 
8 Poat Oftlce 
9 Bank 
10 Medical 
11 Recreation 
12 Visi1 friend or relative 
13 Personal business 

How did you traveled: (please circle one) 
A Drove alone 
B Carpooled 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

C Took the public bus 
D Bicycled 
E Walked 
F Other 

Distance traveled : miles Time traveled: 
Did you travel by freeway? Yes No 

Trip#3 
Time: _ :_ 1111/pm (ploase circle one) 
Origin: (please circle one) 

I Home 
2 Work 
3 Different work site 

School tor children 
5 Child care/dependant care 
6 Restaurant 
7 Shopping 
8 Post Office 
9 Bank 
10 Medical 
11 Recreation 
12 Visit friend or relative 
13 Personal business 

How did you traveled: (please circle one) 
A Drove alone 
B Carpooled 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 

C Took lhe public bus 
0 Bicycled 
E Walked 
F Other 

Homa 
Wark 
Different work site 
School tor children 
Child careldopandant care 
Restaurant 
Shopping 
Post Office 
Bank 
Medical 
Recreation 
Visit friend or relative 
Personal business 

minutes 

Home 
Work 
Different work site 
School !or children 
Child care/dependent care 
Restaurant 
Shopping 
Post Office 
Bank 
Medical 
Recreation 
Visit friend or relative 
Personal business 

Distance traveled: miles Time traveled: minutes 
Did you travel by tr,;;;,;y? Yes ~ 

FIGURE 1 Day l of travel log included with 
preimpl.emenlalion survey of Los Angeles County Department 
of Public Works employees. 
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• Freeway trips, 
•Length (distance and time) of trips , 
• Time of day during which errand trips are made, 
• Mode split, and 
• Factors affecting the number of trips . 

RESPONDENT PROFILE 

Of the 300 employees surveyed, 158 responded to the first 
survey and 139 to the second survey. Of the 139 who returned 
the second survey, 108 completed both surveys. 

Tests indicate that there is no significant difference between 
the two surveys, at the 95 percent confidence level, in the 
respondent's gender , number of persons per household, and 
number of cars per household . 

Number of Cars and Household Size 

There is some correlation between the number of cars per 
household and the number of persons per household. In the 
first and second surveys , the number of cars in a household 
increased in relation to the size of the household. 

Results also indicate that most respondents had access to 
a car and, thus , the number of cars per household should have 
had a negligible effect on the number of trips made per 
respondent . 

Type of Childcare 

One of the aims of this study was to gather information on 
how the 4/40 schedule would affect tho e employee with 
childcare needs . Only 20 respondents (13 percent) to the first 
survey and 23 respondents (17 percent) to the second urvey 
said that they currently had children in childcare. However, 
a test for "difference in proportion" indicated that there was 
no signi fica nt difference , at the 95 percent confidence level , 
between the number of respondents with childcare needs in 
the first survey and that in the second urvey. 

Of those respondents who had childcare needs , approxi
mately half indicated that their children a re cared for at home. 
Thus, the actual num ber of respondents using childcare out
side the home is o mall that conclusions regarding the effect 
of the 4/40 program on person · with childcare needs cannot 
be determined. 

SURVEY RESULTS 

Employee's Day-Off Trips 

After the implementation of the 4/40 program, there was an 
increase in the number 0f trips made for shopping medical 
or personal business, recreation, school for children, and visits 
to bank and post office on Fridays (see Table 1) . This indicates 
that the respondents are using the day off for errands or 
personal needs. It is interesting to note that the percentage 
of all trips destined for home on the day off decreased fro m 
that on an ordinary Friday, indicating that a greater per-
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THE DEPARTMENT OF PUBLIC WORKS FOLLOW-UP SURVEY 

To help evaluate the effects of the 4/ 40 Compressed Work Week 
Program, we would like to ask you to complete the following survey 
and travel log. 

Please answer all questions pertaining to you. All responses are 
confidential and will be used for planning purposes only. 

l. At what time do you normally begin work? 

am/pm (please circle one) 

2. At what time do you normally leave from work at the end of the 
day? 

am/pm (please circle one) 

AllSWER QUESTION 3 ONLY IF YOU CARPOOOL WITH LESS THAN 4 PEOPLE AT 
LEAST 3 TIMES A WEEK, OTHERWISE SKIP TO QUESTION 4. 

3. With whom do you usually carpool: (Circle all that apply.) 

a . Household members 
b . Non-household relatives 
c . co-workers 
d. Friends, neighbors 
e . Other (please specify) 

4. Indicate whether you are: 

a. Male 
b. Female 

s . How many people live in your household? 

~~~~- number of people in household 

6. How many cars do you have in your household? 

a. None 
b. l 
c. 2 
d. 3 or more 

ANSWER QUESTION 7 AND S ONLY IF YOU ARB LIVING WITH CHILDREN WHO 
ARE UNDER 6 YEARS OLD AND NOT ENROLLED IN SCHOOL. 

7 . What type(s) of child care are you providing the children? 

a . Household member (including live-in sitter) at your home 
b . Non-household relative, friend or sitter at your home 
c . Relative, friend or sitter at their home 
d . Child care facility 
e . Other (please specify) 

a . How often do Y2ll take your child to the child care facility 
or to a sitter not at your home? 

a. Never or only in case of an emergency 
b . Once a week 
c . Two to three times a week 
d . More than four times a week 

FIGURE 2 Follow-up survey of DPW employees. 
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centage of trips are being made consecutively rather than with 
the respondent returning home between trips. 

cantly. Instead, the increased percentage and number of trips 
to work can be accounted for by trip made during the work 
day when the respondents returned to work from, for ex
ample, lunch or an errand. The responde-nts to the second 
survey who work a 10-hr day were probably more inclined to 
leave the worksite during the day than respondents working 
an 8-hr day. Thus, the increased work trips are most likely 
accounted for by short trips made as the employees returned 
from errands instead of by an increased number of commute 
trips made from home to work. 

Although che proportion of work rrips as a percentage of 
all trips on Friday decreased from the firs t to the second 
survey, the proportion of work trips almost doubled for each 
workday (Monday through Thursday) . ln the first survey, the 
proport ion of errand-running tri ps decreased; thus, in relation 
to all trips, work trips constituted a larger percentage. 

In addition, these work trips are not commute trips to work 
because the percentage of trips to home decreased signifi-
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TABLE 1 PERCENTAGE OF TRIPS TO DESTINATION 

fllillAl'. 
PRE POST 
PERCENT PERCENT 

DESTINATION 1 4~1 MC.l 
HOME ')4, 1 25.0 
WORK 26.5 1.6 
DIFFERENT WORK 4.7 0.9 
SCHOOL FOR KIDS 0.9 9.3 
CHILDCARE 2.J 0.7 
RESTAURANT 7.9 8.1 
SHOPPING 6 .3 15.7 
POST OFFICE O.J 2.1 
BANK 1.0 2.6 
MEDICAL 1.4 5.5 
RECREATION 4.9 8. 1 
FRIEND/RELATIVE 5.2 8.1 
PER SON AL nus INl!SS 4.5 12.l 

Number of Trips 

The results of the econd survey indicate that the average 
number of trip made per respondent on the compressed 
workweek day off (Friday) exceeded the average number of 
trips made on any other day (Figure 3, Table 2). Although 
more trips are made on the day off than on any other day, 
the average total number of weekly trips made by respondents 
to the second urvey decreased by 9 percent This would 
indicate that although m re ttips are being made per per on 
on Friday, the increa ·e i. more than compen ated for by a 
reducti0n in the number of trip being made on all other days 
(Table 2). This indicate that non-work-related trips are either 
eliminated or redistributed from workdays to tbe day off. 

Freeway Trips 

The proportion of tri ps taken on the freeway , noted in the 
first urvey, was 39 percent; however, according to the second 
survey only 34 percent of all trips were on the freeway, a 
reduction of 5 percent (Table 3). On Friday, however, there 
was a reduction of 13 percent in th percen tage of trip made 
on tbe freeway indicating that a larger percentage of day-off 
trips were local trips. The destination analy is confirm thi 
hypothesi because there was an increase in the percentage 
of errand-running trips made on Friday (assuming that errands 
are accomplished locally). 

Length (Distance and Time) of Trips 

Although the average number of trips made on the day off 
exceeded the average number made on an ordinary workday, 
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FIGURE 3 Average number of trips per respondent. 

.wEilK 
PERCENT PRE POST PERCENT 
POINT PERCENT PERCENT POINT 
CHANOE j<i;\ ,,,., CHANGE 
• 9.1 
• 24.9 
• 3.8 
• 8.4 
• J.6 
+ 0.3 
.. 9.4 
+ J.8 
+ 1.6 
+ 4.1 
+ 3.2 
+ 2.9 
+ 7.7 

36.1 25.8 + 10.4 
21.J 27.) • 6.0 
4.1 8.0 • 3.9 
0.8 2.7 • 1.9 
2.0 2.2 • 0.2 
5.9 4.8 + 1.2 
8.5 8.0 • 0.5 
0.5 0.6 • 0.1 
0.9 0.9 • 0.0 
0.7 1.6 • 0.9 
5.1 3.7 + 1.4 
6.4 6.8 • 0.4 
1.5 1.1 . 0.1 

the average trip distance traveled on the day off was less than 
that on the ordinary workday. Thi.s is primarily because the 
trips were short personal er rands instead of the traditionally 
longer commute trip to work. 

The average distance fo r a trip , fo llowing the introduction 
of the 4/40 schedule , was reduced by 19 percent (Figure 4). 
Shorter average trip distance· noted in the second survey 
could also explain why fewer freeway trip were made, be
cause short trips are more likely to be made on surface streets. 

Distance Traveled 

Sunday showed the greatest reduction in average distance 
traveled per respondent (61 percent) , fo1lowed by Friday (39 
percent) . However , the average distance traveled on Saturday 
increased by 10 percent (Figure 5) . 

These figures indicate that trip destinations were redistrib
uted . Whe.reas errand trips previously made during the work
day were redistributed to Fridays, longer recreational trips 
previously made on both Saturdays and uudays were made 
on Saturdays. Sundays then became a day to relax and stay 
at home. 

Total Weekly Distance Traveled 

The average weekly distance traveled by respondents de
creased by 46 mi, a 17 percent reduction (Table 3). The Den-

TABLE 2 A VERA GE NUMBER OF TRIPS PER 
RESPONDENT BY DAY 

PRE POST 
TOTAi. 
TRIPS 

TRIPS PER 1UT AL 
RESPONDENT TRIPS 

TRIPS PER PERCENTAGE 
DAY 
SAT Sl5 
SUN 488 
MON S62 
TUE 606 
WED 5S6 
mu S7I 
FRI 514 
WEEK 3872 

RESPONDENT CHANGE(") 

458 3.26 3.29 
412 3.09 2.96 
412 3.S6 2.96 
420 3.84 3.02 
436 3.52 3.14 
427 3.61 3.07 
5S1 3.63 4.01 
3122 24.51 22.46 

TABLE 3 AVERAGE DISTANCE 
TRAVELED PER RESPONDENT 

PRE POST PERCENT 
DAY DISTANCE DISTANCE CH!\NGEt'X>l 
SAT 43.85 4l.76 +10.1 
SUN 44.22 27.41 · 61.3 
MON 40.77 37.31 • 9.3 
TUE 45.36 39.17 • 15.8 
WED 41.01 41.64 + 1.5 
mu 49.47 38.63 • 28.1 
FRI S2.68 38.01 • 38.6 
WEEK ) 17.36 270.9) • 17.1 

+I.I 
• 4.2 
• 20.0 
• 26.9 
• 12.2 
• 17.6 
• 9.3 
• 9.1 
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FIGURE 5 Average distance traveled per respondent. 

ver Regional Council of Governments study also concluded 
that the introduction of the compressed workweek resulted 
in an average reduction in weekly distance traveled. The study 
found that the average weekly distance traveled per respond
ent decreased by 49 household vehicle miles per week, an 1 
percent reduction (1). 

The reduction in total weekly distance traveled is primarily 
equal to the reduction in vehicle miles traveled on Sunday 
and Friday. 

Travel Time per Trip 

For the week as a whole there was no significant change in 
the average travel time per trip. More profound changes can 
be een when the day are compared individually instead of 
when they are compared at t11e aggregate weekly level. The 
average time per trip on Sunday and Friday of the econd 
survey was significantly lower than that in the first urvey (50 
and 53 percent reductions , respectively), wherea the average 
time per trip for all the other days increased by 6 to 18 percent. 

These figures upport the hypothesi that the respondents 
working a 4/40 schedule made shorter trips on their days off 
than they did on a working Friday. In addi tion on the 4/40 
workday (Monday through Thursday) the employees made 
fewer short errand trips ; thus th average trip time on work-
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ing days was higher because the longer commute trips to and 
from work constituted a greater proportion of all trips. 

Travel Time per Week 

The total weekly travel time per respondent wa reduced by 
5 min or 6 percent. On a daily basi Sunday showed the 
greatest percentage of reduction in total travel time per re
spondent (20 percent) , followed by Friday (17 percent) . 

Whereas travel time per trip did not change, total travel 
time per week decreased. This is again because of the reduc
tion in the number of total trips made . 

Time of Day Errand and Work Trips Made 

In both the first and second surveys, most Saturday and Sun
day trips were made between 10:00 a.m. and 3:00 p.m. There 
was an overall increase in the percentage of trips made in 
mid-morning and late afternoon and a decrease in the per
centage of trips made in the early morning and late evening. 

Workdays (Monday through Thursday) showed an increase 
in the percentage of trips made between 5:00 and 7:00 a.m. 
and 5:00 and 7:00 p.m. as well as trips made around lunchtime. 
The morning and evening trips are assumed to be commute 
trips made to and from work, whereas the noontime trips are 
either errand or lunch trips made from work. On the whole, 
in the first survey fewer errand trips were noted between 
Monday and Thursday and the errand trips that were made 
on workdays were made during the day rather than after work. 
The increased percentage of trips made around lunchtime 
accounts for the increased percentage of trips destined for 
work, as noted. On Friday, the compressed workweek day 
off, there was a reduction in the percentage of trips made 
before 8:00 a.m. and after 3:00 p.m., shifting errand trips out 
of peak hours. 

In the first survey, 94 percent of respondents began work 
between 7:00 and 9:00 a.m. and were evenly distributed 
throughout the 2-hr period. In the second survey, however, 
96 percent began work between 6:30 and 7:30 a.m. Thus the 
time parameters within which employees began work changed 
from 2 hrs, 7:00 to 9:00 a.m., to 1 hr, 6:30 to 7:30 a.m. The 
time parameters within which the majority of respondents left 
the worksite also narrowed considerably. 

These reduced time parameters are explained by the in
creased length of the workday. The employees responding to 
the second survey were working 10-hr days instead of 8-hr 
days and thus had less control over the hours they arrived at 
and left work. An effect of these narrowed parameters could 
be increased congestion between 6:30 and 7:00 a.m. and 5:30 
and 6:00 p.m. around the site on Monday through Thursday. 

Mode Split 

The drive-alone rate for the week noted in the first survey 
and second survey did not change, remaining at 60 percent. 
The carpool rare for the week did not change either (Figure 
6, Table 4). 
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FIGURE 6 Travel mode. 

These findings are similar to those in the Denver study. 
The results of the Denver study indicated that the compressed 
workweek had little effect on mode split, specifically on the 
drive-alone rate (1). 

On Friday, however, the drive-alone rate was reduced by 
7 percent and the carpool rate increased by 5 percent. These 
figures show some indication that day-off trips were more 
likely to be made with a carpool partner. 

The percentage of respondents indicating "not applicable" 
when asked with whom they normally carpool decreased from 
the first survey to the second survey, from 80 to 70 percent, 
implying that there was a 10 percent increase in the number 
of Fespondents who made trip with a carpool partner (Figure 
7). There was also an increase in the percentage of respond
ents who carpooled with a coworker. The percentage of re
spondents who indicated that their carpool partner was a co
worker more than doubled, from 7 to 15 percent. These figures 
indicate that a significant proportion of the new carpoolers 
are carpooling with coworkers. This makes sense because 
employees working a 10-hr day are more likely to find a 
carpool partner with a similar schedule among coworkers. 

Factors Affecting Number of Trips 

Household Size 

The households with five or more persons formed too small 
a sample in both surveys to make accurate observations re-

TABLE 4 TRAVEL MODE AS A 
PERCENTAGE OF TRIPS BY DAY 

PRE POST 
PERCENT 
POir-IT 

MODE Pt;RCENT l'l>I PERCENT 1%1 CHANCE 1'1>1 
EaWAY 
DRIVE ALONE 62,5% 56.0% - 6.5% 
CARPOOL 35-4% 40,6% + 5.2% 
TI\ANSIT 0.0% 0.2% + 0.2% 
BIKE 0.0% 0.0% - 0.0% 
WALK 1.1% 2.1% +LO% 
OTHER 0.9% 1.1% + 0.2% 

.M:lill 
DRIVE ALONE 60.2% 59.9% - 0.4% 
CARPOOL 35.6% 36,4% + 0.9% 
TI\ANSJT 0.2% 0.5% +0.3% 
BIKE 0.5% 0.0% • 0.5% 
WALK 2.0% 1.7% - 0.3% 
OTimR 1.5% 1.5% •O.Oll> 

~ 

"! "". 

DRIVE ALONE CARPOOL 

WEEK 
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• PRESURVEY 
!!:a POST SURVEY 

garding the trip behavior of members of larger households. 
The average number of trip person for the week wa greatest 
for persons with four household members in both the firsl 
urvey (27) and in the second survey (24). Households with 

one and three members made approximately the same number 
of trip in the first urvey (22 and 21, respectively) . Following 
the implementation of the compressed workweek the average 
number of trip decreased for each of the household sizes. 
However, in the second survey respondent with one member 
reduced their trips by a larger percentage (15 percent) Lhan 
did tho e with two or four member (12 and 13 percent 
respectively) . 

Ir appear · that respondents with responsibilitie to other 
household members are Jess likely to reduce the number of 
trips made in a week than re pondent living alone. 

Cars per Household 

The number of car per household did not seem to ignifi
cantly affect the average number of trips made on any day as 
found in the fir t or econd survey. 

Trips Made by Respondents with Childcare Needs 

There were few respondents with childcare needs and accurate 
conclu ions about the effects of the new schedule on respond
ents wirh such needs cannot be drawn. The data indicate that 
respondents with childcare need made more trips per week 
than did the genera l population. However, following the im
plementation of the compressed workweek schedule, the av
erage number of trips decreased by a greater percentage (13 
percent) for tho ·e with childcare needs than it did for the 
population as a whole (9 percent). 

CONCLUSION 

The implementation of the 4/40 compressed workweek sched
ule at the study site affected employees' travel behavior. The 
survey results indicate that the respondents made more trips 
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FIGURE 7 Carpool partner. 

on their days off than on any other day but that the e extra 
trips were compensated for by a reduction in the number of 
trips made on the remaining days of the week. Fewer trip 
were made per week after the implementation of the new 
schedule. Trips that were made, however were horter than 
those made before the 4/40 workweek was implemented; thus, 
there was a reduction in the average total distance traveled 
per respondent. 

It appears that employees use the compressed workweek 
day off to run short errands go shopping, or visit friends , 
activities that were previously conducted on Saturday. Sat
urday becomes a day for recreation rather than an errand
running day. The employee now have an extra weekend day 
Sunday which i used for relaxation. The re ults of the second 
survey indicated that the number of trips made and the length 
of trip were reduced in both distirnce and time, shorter trips 
were made on Friday, and more slightly longer trip were 
made on Saturday. 

Respondents arrive earlier at work and le.ave later, although 
the commute trips remain within peak travel periods. The 
arrival and departure time parameters are reduced; therefore, 
more people enter and leave the worksite at approximately 
the same times. Although congestion around the site may be 
more severe on Monday through Thursday the respondents 
are making fewer trips before and after work , running errands 
during the workday or on their day off. On weekdays, errand 
trips are made at lunchtime, and on the day off most trips are 
also made in the middle of the day. Errand trips shifted from 
peak travel periods to off peak periods, thereby reducing the 
number of noncommute trips made during peak traffic 
volumes. 
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D NOT INDICATED 

• HSHLD MEMBER 

• NON HSHLD RELATIVE 

~ CO.WORKER 

D FRIEND/NEIGHBOR 

• OTt-IER 

0.7% 3.6% 

0.7% POST SURVEY 

10.1% 

69.6% 

More day-off trips were made consecutively, re ulting in a 
reduction in average distance traveled and in the number of 
pollutant-generating cold starts. The average distance trav
eled for the week decreased by 46 mi per respondent; the 
average time spent traveling decreased only lightly. This in
dicates that in redueing congestion and pollution the savings 
may not be as great as it initially appeared : the time vehicle 
are actually on the road did not decrease significantly, in pile 
of the reduction in distance traveled. 

The 46-mi weekly reduction represents nearly 2,300 mi, 81 
lb of pollutants, 2 ,185 lb of carbon dioxide, 114 gal of fuel, 
and $851 in user cost per person annually. (Pollutant, carbon 
dioxide and fuel use factor data are from Division of New 
Technology, Materials and Research, California Department 
of Transportation. User cost data are from the American 
Automobile Association (1991).] 

According to the second survey, fewer trips were taken on 
the freeway and more trips were taken on surface streets 
where fuel consumption and automobile emis ions are higher 
than for trips made on the freeway. However, fewer trips on 
the freeway can help reduce freeway congestion and associ
ated increased level of pollution . When traCfic on the free
ways is congested, freeway travel would not reduce auto
mobile emissions and mileage per gallon. 

On the basis of the findings of this study, it is concluded 
that the 4/40 compressed workweek program is an effective 
strategy to reduce vehicle trips and vehicle miles traveled. It 
i hoped that additional research into the compressed work
week as a TOM strategy will be encouraged. 

Three areas in which further research is needed are (a) 
change in trip destinations, (b) travel mode of work and non-
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work trips, and (c) the effect of the compressed workweek 
on productivity, morale, and absenteeism. 

The survey design for this study did not draw information 
from the respondent about changes in trip destination: did 
the respondent shop at a market close to home or to work? 
The survey design also did not analyze the commute-to-work 
travel mode. Each trip was recorded individually and not 
aggregated into contiguous trips. For example, a ca rpool trip 
ro work would be recorded as two trips: a drive-alone trip 
from home to visit a friend or relative and a carpool trip from 
visited friend to work. This type of information would be espe
cially useful for air quality management trip reduction plans. 

Because of the cope of this project , the effect of the 4/40 
compressed workweek on employee productivity was not 
measured. However a previous ·tudy found that 67 percent 
of 4/40 schedule participants and 57 percent of 9/80 schedule 
participant reported improved productivity (2). More data on 
theeffectsofco.mpressed workweeks on productivity, absentee
ism and morale a.re needed to determine whether a com
pressed workweek program will be approved by management. 
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Free and Paid Commuter Parking in the 
Washington, D.C., Region 

JON WILLIAMS 

Parkiag is an important determinant of modal use. Appropriate 
parking policies require good background information on the 
subject. For these reasons, the Metropolitan Washington Council 
of Governments studied the average market rates being charged 
in the Wasllington, D.C., region for commuter parking, the num
ber of employees who either pay for parking or receive a free 
space, and the total dollar value of botll paid and free parking. 
Research techniques included a parking rate survey, telephone 
surveys of employers, and estimates of total commuters and au
tomobiles from reg.ional planning data bases. 

Parking at the workplace is one of the most important de
terminants of how commuters will travel to work. Where 
parking is abundant and free, employees will most often drive 
to work alone. Where parking is scarce and expensive, they 
are far more likely to travel by transit, vanpools, carpools, 
or bicycle. Public policy and private practice with respect to 
parking can thus have a major impact on the number of 
cars on the road traffic congestion air quality, and energy 
conservation. 

To make informed decisions about parking, there must be 
a basis of current information on the subject. For the Wash
ington, D.C., region in 1990, the Metropolitan Washington 
Council of Governments (COG) studied the average market 
rate being charged at different locations, the number of em
ployees who either pay for parking or receive a free space, 
and the total dollar value of paid and free parking. 

The study (J) was conducted over a 6-month period begin
ning in January 1990. Parking rates were collected from op
erators of private and public parking throughout the region, 
and average daily and monthly rates were determined for local 
areas. A sample survey of private employers was conducted 
to estimate the number of employees being given free parking, 
discounted parking, and market-rate parking. Federal facili
ties were studied to enumerate cars parked and pricing prac
tices. Finally, the number of cars parked was derived from 
regional travel models. Estimates were then made of how 
many commuters pay to park and how much they pay and of 
how many commuters receive free parking and the value of 
that benefit. 

PARKING PRICES 

With respect to parking prices, it was found that employee 
parking in the region is divided into the three major types 
described as follows: 

National Capital Region Transportation Planning Board, Metropol
itan Washington Council of Governments, 777 North Capitol Street, 
Suite 300, Washington, D.C. 20002-4201. 

1. Pervasive parking charges: In some areas, all nonfederal 
employees pay for parking unless employers have made a 
decision to subsidize employee parking. The pervasive charge 
areas have the form of a traditional downtown business district 
with high-density development, signalized intersections, and 
extensive pedestrian facilities, including ubiquitous sidewalks 
and signalized crosswalks. On-street parking is metered, mostly 
for the short term, and most blocks have one or more off
street, for-pay parking facilities. Pervasive parking charges 
are found only in the downtown business district of the District 
of Columbia and Arlington, Virginia, and in the business 
districts of Alexandria, Virginia, and Bethesda and Silver 
Spring, Maryland. 

2. Scattered parking charges: A pattern of scattered park
ing charges was found outside the pervasive parking areas. 
This type of parking is sometimes charged for, but only in 
occasional high-density locations. Typically, development 
patterns vary from clusters of high-rise office buildings to 
single-story commercial strips. Pedestrian facilities are gen
erally poor, with breaks in the sidewalk network and few safe 
crossings of major roads. On the basis of anecdotal irifor
mation, it is believed that where there are parking charges, 
they are levied on building visitors, and not employees. 

3. Free parking: In the rest of the region, parking is abun
dant and free, with occasional nominal charges of $1.50 a day 
or less. Employment is organized in strip developments, low
density business districts, and campus-style office parks. Pe
destrian facilities vary from poor to none. 

Figure 1 shows the location of areas with pervasive parking 
charges. This includes a contiguous central business area com
prising downtown D.C. and Georgetown, as well as Rosslyn, 
Crystal City and Ballston in Virginia. Outlying areas with 
pervasive charges are downtown Alexandria, Bethesda, and 
Silver Spring. On the basi of monthly contract rates, the 
average daily out-of-pocket cost of parking ranged from $4.40 
to $7.50 in downtown D .C. The average daily cost was $4.60 
in Rosslyn, $2.60 in Crystal City, $3.80 to $4.60 in Alexandria, 
$3.00 to $3.50 in Bethesda, and $3.00 in Silver Spring. 

Employment densities and transit usage correlate well with 
parking cost. Virtually all areas with pervasive parking charges 
have more than 10,000 jobs per square mile. With respect to 
transit use, there is complete correspondence between those 
areas with parking charges and commuter transit use greater 
than 10 percent. 

EMPLOYER-SUBSIDIZED PARKING 

Where pervasive parking charges exist, many commuters do 
_ not pay for their daily parking because their employer gives 
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••• Pervuive Charges I Free Parking -----
FIGURE 1 Commuter parking price areas. 

them a parking space as an employee benefit. The economic 
reasons for offering such benefits are clear, even in an area 
where parking spaces cost over $150 a month. There are two 
ways that an employer might provide an extra $2,000 to a 
typical employee working in downtown Washington. The first 
is through a salary increase : 

• Employee take-home pay 
• Taxes, social security, etc. 
• Employment contribution 
• Total cost to employer 

$2 000 
1,810 

590 
$4 ,400 

The second is by providing a free parking place to the em
ployee, assuming a monthly cost of $167. The total cost to 
the employer is $2,000, and the employee receives a parking 
space worth $2,000 annually, with no tax or social security 
liability. 
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There are other factors that influence employers to provide 
free parking: 

1. An employee with a parking place may be better able 
to work extra hours. 

2. Increa es in an employee s salary increase the base against 
which future cost-of-living adjustments and merit raises are 
applied. An added fringe benefit such as free parking does 
not increase the base. 

3. Nonsalary benefits such as free parking are easier to cut 
than salary. 

Faced with these facts, many employers naturally elect to 
provide free parking to their employees, even where land is 
valuable and parking is costly. 

The extent to which employers provided their employees 
with free parking in 1990 was studied by an employer survey 
that focused on areas with pervasive parking charges, since 
employee parking is generally abundant and free elsewhere. 
Table 1 shows an estimate of free parking, discounted parking, 
and full-rate parking at employment sites throughout the 
region. 

Referring to Table 1, in the central business district, 38 
percent of those who drive to work receive free parking and 
62 percent pay full or discounted rates. In the outlying busi
ness districts, 67 percent park free. For the region as a whole, 
82 percent of commuters park free and 18 percent pay to park. 

TOTAL VALUE OF PAID AND SUBSIDIZED PARKING 

The daily amount that commuters pay for their parking at 
work was e timated for federal and nonfederal facilities . In 
total, about $1,000,000 daily is paid by Washington area com
muters for parking at work. This is about $240 million an
nually. 

Parking that is given to employees as a benefit has a dollar 
value too, and this has been estimated using the average daily 
parking rate in the neighborhood of each employer that sub
sidizes parking. For the Washington region, approximately 
$1,000 000 worth of free or discounted parking is provided 
daily by employer as an employee fringe benefit . This is 

TABLE 1 TOTAL DAILY COMMUTER AUTOMOBILES PARKED IN THE WASHINGTON 
METROPOLITAN REGION 

AREA TYPE 

PERVASIVE PRICING SCATTERED NO PRICING TOTALS 

Central Business Outlying Business 
PRICING 

District District 

FREE 118,000 37,400 161,600' 623,300 940,300 
PARKING (38%) (67%) (82%) 

DISCOUNTED 49,000 16,500 0 0 65,500 
PARKING (16%) (29%) (5%) 

FULL RATE 144,000 2,100 0 0 146,100 
PARKING (46%) (4%) (13%) 

TOTALS 311,000 56,000 161,600 623,300 1,151,900 
(100%) (100%) (100%) 

·Parking appears to be free for employees in the scattered price areas. 
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about $240 million annually. About 70 percent of this is pro
vided by nonfederal employers. 

Subsidies are given only in those cases in which the em
ployee would dearly have to pay for parking except for the 
employer's intervention. There is another kind of employer 
parking subsidy one that occurs even in suburban areas in 
which all parking is free. This is the cost associated with 
building and maintaining parking facilities . Parking structures 
typically cost between $10,000 to $15,000 a space to build, 
and at-grade parking may run $5 000 a space, depending on 
the cost of land. A new 300-space parking garage could thus 
cost up to $4.5 million to build, with maintenance and op
erating costs of about $90,000 annually. 
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Transportation Management Associations: 
Organization, Implementation, and 
Evaluation 

ERIK FERGUSON, CATHERINE Ross, AND MICHAEL MEYER 

A national evaluation of transportation management as ociations 
(TMAs) was performed. Of 110 TMAs contacted, 64 responded 
(58 percent). Over two-thirds of aU responding TMAs were formed 
as recently as 1988 or thereafter and almost half were located in 
the state of California. Most TMAs are organized as private, not
for-profit corporations. The majority of TMA board members 
represent private firms, and most TMA corporate members are 
drawn from the private sector. Yet Jess than half of aU TMA 
revenues came from private sources in 1991, and this proportion 
is expected to increase to no more than two-thirds in 1995. TMAs 
typically experience difficulty in recruiting private-sector repre
sentatives to serve on their boards to become fuU-fledged cor
porate members, or even to contribute cash or in-kind services 
to the TMA. TMA goals and objectives typically include a strong 
emphasis on the implementation of travel demand management 
(TOM) strategies, almost equal emphasis on reducing traffic 
congestion and air pollution, mucll less interest in economic de
velopment issues, and very weak support for the promotion or 
financing of transportation infrastructure improvements. TMA 
services are often modest in scope, with the greatest emphasis 
typical.Ly being placed on the provision of information to em
ployees and ass.istance to employers in the promotion of TOM 
alternatives. Guaranteed-ride-home programs are common among 
TMAs, but telecommuting and child care facilities have not caught 
on to quite the same extent . In spite of mounting evidence about 
the effectiveness of parking management strategies, they have 
been avoided by most TMAs. It might thus seem that TMAs 
would not be very successful in changing travel behavior on a 
large scale. TMA evaluations are undertaken infrequently. Even 
when TMA assessments are complete , the results often are not 
graJlled wide circulation. This suggests that measured changes in 
travel behavior associated with TMA probably are slight. On 
the basis of these findings it is suggested that TMAs must gain 
far greater support and acceptance from the private sector and 
may need to pursue more aggressive TDM strategies if they are 
to become more successful in any quantifiable sense. 

Transportation management associations (TMAs). sometimes 
also called transportation management organizations (TMOs) , 
are innovative institutional arrangements. TMAs usually take 
the form of public-privak µa.rtm:rships, often with a strong 
emphasis on private-sector participation . Their primary mis
sion is usually the adoption and implementation of various 
types of travel demand management (TDM) strategies, often 
aimed specifically at reducing traffic congestion enhancing 
air quality, or promoting economic development opportuni
ties. TMAs occasionally may promote transportation infra
structure improvements as well. 

Georgia Institute of Technology, Atlanta, Ga. 30332-0155. 

DATA AND RESEARCH METHODOLOGY 

Until a few years ago , only a handful ofTMA were operating 
in the United State . The most appropriate means of evalu
ating TMAs under these circum tances was to use the familiar 
case method (1). As of February 1991, we had identified 110 
TMAs nationally as being in the proce s of formation or
ganized but not yet operating, or partially or fully operating 
(2). With this small but rapidly growing population of TMAs 
to draw upon , it is now possible to conduct a broad-based 
comparative analysis of TMA activities in different parts of 
the country. 

Most previous TMA evaluation efforts were fairly limited 
in scope. There have been a few detailed case studies of 
individual TMAs (3-5) and some comparative analyses within 
specific regions (6,7). Jackson et al. identified 54 TMAs na
tionally u ing the 1989 TMA Directory published by the A -
sociation for Commuter Transportation , and surveyed 37 of 
these in 1990 (8,9). Dunphy and Lin identified 72 operating 
or organizing TMAs nationally between 1986 and 1990 but 
limited their detailed case study treatment to those located 
in three regions-Washington D. C. - Baltimore, Northern Cal
ifornia, and Southern California (JO) . Diggins and Schreffler 
in another paper in this Record identify 56 TMAs in the state 
of California in late 1990 and survey 38 of them. 

Of the 110 TMAs that we identified, 65 were located in the 
state of California alone, 9 more than Diggins and Schreffler 
had identified less than 6 months before. We mailed a 12-
page national TMA survey to the executive directors of all 
110 of the e TMAs in April 1991. The survey was composed 
of 25 questions, which requested more than 250 eparate pieces 
of information on various aspects of TMA rnitiation orga
nization , financing, operation , and evaluation. As of Sep
tember 30, 1991, a total of 64 TMA mail surveys had been 
received, yielding an overall urvey response rate of 58 per· 
cent. Given the level of rlP.ll!il requested in this survey, that 
i a highly satisfactory response rate. Responses were received 
from 31 of the 65 California TMAs (48 percent) and 33 of the 
45 TMAs in other states (73 percent) . It appeared that older, 
more mature TMA were more likely to respond to the sur
vey. Several surveys were returned unanswered often by TMAs 
indicating that they were still in the very earliest tages of 
formation. Most completed surveys listed the TMA executive 
director as the respondent though other staff may have a -
sisted them in filling out portions of the survey. The infor
mation presented in this paper is based on an analysis of these 
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64 responses to the national TMA mail survey. In addition 
to the executive director mail survey, hort-form TMA board 
member mail surveys were conducted simultaneously. A total 
of 109 TMA board member mail surveys were returned, rep
resenting 32 of the 64 responding TMAs. 

STATUS AND MARKETS 

Many TM As are still in the process of formation. Nonetheless, 
a few have been around for 5 or even 10 years and have thus 
taken on some of the characteristics of maturity. As Figure 
1 shows, over two-thirds of all responding TMAs were formed 
in 1988-1991. Overall, TMAs may be characterized as pre-
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dominantly private in titulion , usually located in rapidly 
growing suburban area , with relatively small budgets and 
staff to deal with the ambitious cope of local problems that 
they report facing. 

Overall 68 percent of responding TMAs were partially or 
completely operational at the time the survey was completed, 
and 27 percent were still in the early or late tages of for
mation. In general , it appear· that TM As take about a year 
to get organized and another year to begin providing services. 
Mo ·t TMA formed in 1989 or previously were completely 
operational, whereas those formed in the last 12- 18 months 
were much less likely to be in any position to provide ervices 
(Figure 2). As shown by Diggins and Schreffler elsewhere in 

1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 
YEAR OF FORMATION 

• c-u D C-S m NC-U 501 NC-S ~Area 
C = California, NC = Non-California 
U = Urban, S = Suburban 

FIGURE 1 Number of TMAs by year of formation and geographic location. 
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FIGURE 2 TMA operational status by year of formation. 



38 

this Record, only 40 percent of California TMAs were fully 
operational as recently as 1990. California TMAs are some
what younger and apparently less developed than TMAs in 
other states, even though the first TMA in the nation, the El 
Segundo Employers Association, was founded in Southern 
California in 1981. 

TMA market area size varies considerably from one TMA 
to another, from as little as half a square mile to as much as 
500 mi2 • Included within a typical TMA's market area are 
about 15 developers, 550 landowners, 1,500 employers, and 
over 50,000 employees. These figures are representative of 
typical emerging suburban employment activity centers or 
groups of such centers. The density of development of TMA 
market areas varies considerably by location, building occu
pancy, and percentage of land vacant, but it is generally quite 
low. Because of low development densities, whether per
manent or transitional in nature, there can be a high level of 
dependence on the automobile for transportation. If trans
portation infrastructure improvements lag behind, this may 
contribute to increasing traffic congestion as suburban land 
development proceeds apace. Most TMAs are located in the 
suburbs, usually in large, rapidly growing suburban activity 
centers. A few TMAs have been formed in central cities, 
including downtown areas, but these are still outnumbered 
by suburban TMAs. 

INSTITUTIONAL FACTORS 

Initiation 

TMAs most often are created by local actors to deal with local 
problems. Private employers and developers are identified 
most frequently as key agents in the formation of TMAs, 
followed by municipal governments, private landowners, re
gional ridesharing agencies, and local chambers of commerce 
(Table 1). State and federal agencies are cited much less com
monly as being important in TMA initiation. When asked to 
identify the single most important person firm, or agency 
involved in TMA initiation, executive directors most oft n 
mention a specific individual by name (18 percent) , followed 
by cities or counties (18 percent), the regional metropolitan 

TABLE 1 RELATIVE IMPORTANCE OF TMA 
INITIATORS 

Nol Somewhat Very 
Type or Initiator Important Important Important 

Private Sector 
Employcn 15 13 32 
Devel open 23 12 28 
Land owners 52 12 17 
Loclll coc 50 8 18 
Olhel' v1iyalc 7ti 3 10 

Local Agencies 
City governments 32 27 28 
Ridesharing agencies 38 17 23 
Tnmsit agencies 57 18 20 
County governments SS 22 13 
Regional governments 6S 13 8 

State and Federal Agencies 
S1a1eDOT 47 12 27 
FfA 65 IS 8 
Other state agencies 77 7 10 
Other federlll agencies 92 3 5 

Pcrceniage of TMAs. All rows sum to 100%. 

Greatest 
lmportanoe 

40 
37 
20 
23 
JO 
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planning organization (MPO) (11 percent), chambers of com
merce (11 percent) , and private developers (11 percent) . Lo
cal chambers of commerce and 1·egional MPOs are identified 
rather infrequently as being important in TMA initiation, but 
when involved, are often listed as the key agent. Private em
ployers rarely fill this role. 

Leadership 

Most TMA executive directors (86 percent) report having a 
board of directors as their executive policy decision-making 
body to wbicb they are re pon ible. The average TMA board 
has about 14 members, including 12 voting and 2 nonvoting 
members . On average, eight TMA board members are from 
private, for-profit firms ; three are from private, not-for-profit 
firms · and three represent public agencies. Over half (54%) 
of all TMA executive directors sit on their own board. Vir
tually all board members from private, for-profit firms (97 
percent) vote on board matters. The percentage of board 
members with full voting rights is lower for private, not-for
profit firms (85 percent), public agencies (62 percent), and 
executive directors (28 percent). 

In a separate survey, TMA board members reported the 
following: 

• Main reason for joining TMA board: The most common 
reasons included addressing local transportation problems, 
representing the interests of their own organization, a · isting 
in the establishment of the TMA and serving as a liaison 
between the TMA and another organization. 

• Main contribution to TMA activities: The most common 
contribution included needed leadership skrns, time or money, 
pecific types of expertise, and a sistance with public rela

tion . 
• Main obstacles to TMA implementation: These obstacles 

often included getting the TMA up and running, recruiting 
new TMA members, raising funds to operate the TMA, and 
increasing public awareness of TMA activities. 

Corporate Membership and Dues 

Most TMAs (77 percent) have ome kind of corporate mem
ber bip program. The typical TMA has about 26 corporate 
members, including averages of 19 private , for-profit firms; 
4 private not-for-profit firms; and 3 public agencie . Most 
corporate TMA members (87 percent) join voluntarily be
cause of the services provided directly by the TMA. The 
remainder of corporate TMA members are mandatory mem
bers , usually as a result of complinncc with local trip reduction 
ordinances or specific provisions of building occupancy per
mits and rental or lease agreements. Of tho e TMA with 
corporate membership programs, most (82 percent) charge 
dues. Membership dues generally are assessed per employee 
for employers per square foot for developers, and per acre 
for landowners. The emphasis of most TMA dues programs 
seems to be on employers to whom (or to who e employees) 
most TMA se.rvices presumably are directed. Miscellaneous 
TMA membership categories include local governments and 
public agencies, transit providers and transportation firms, 
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Start Up Current 
FISCAL YEAR 

1995 

39 

~Private • Dues ~Loe..! ~State ~Federal D Other 
Dues and other are mainly but not exclusively private sources of funding. 
Local, state and federal are public sources of funding. 

FIGURE 3 TMA annual budgets by source of funding and fiscal year. 

individuals, and chambers of commerce. These groups usually 
are placed into special dues categories, often paying a flat 
membership fee. 

Many TMA employer membership dues rates are actually 
a combination of a flat fee per firm and a marginal fee per 
employee, for example, a flat fee of $350 plus $2 per employee 
above 25 employees. Dues rates vary widely from one TMA 
to another and also may vary considerably for firms of dif
ferent sizes within individual TMA market areas. The average 
cost of TMA membership ranges from a net of less than $1 
per employee to $15 or more per employee per year. In most 
cases, larger employers pay more per firm than smaller em
ployers but often far Jess on a per-employee basis. There is 
Jess variability in membership dues rates for firms with 100 
to 1,000 employees, which apparently make up the principal 
target market for most TMAs (Table 2). 

TMAs may be most useful in serving the needs of small 
employers within large employment activity centers, that is, 
those employers too small to develop cost-effective TDM pro
grams on their own. However, current TMA pricing policies 
clearly favor larger firms over smaller ones. The result could 
be rather perverse if such pricing encouraged the participation 
of larger firms, which are capable of developing and imple
menting their own internal TDM programs, and discouraged 
smaller firms from participating. Larger firms might actually 
accomplish Jess in terms of TDM implementation by partic
ipating in the TMA than they would on their own initiative. 

TABLE 2 TMA MEMBERSHIP DUES PER FIRM BY FIRM 
SIZE 

Average 
Standard Per 

Firm Siu Minimum Maximum Average Deviation Employee 

I 0 employees s 2,SOO 303 486 30.32 

so 25 2,500 4SO 481 9.01 

100 so 2,500 S99 Sl3 5.99 
soo 250 S,000 1,914 1,417 3.83 
1,000 3SO 10,000 2,819 2,533 2.82 

10.000 3SO 100,000 12,513 26,768 1.30 

FINANCING 

Budget 

The average TMA has a start-up budget of about $100,000, 
a current fiscal year budget of over $150,000, and hopes to 
have a 1995 annual budget of more than $200,000 (Figure 3). 
In the early years of TMA development, developers typically 
make the largest private-sector contributions and county gov
ernments generally make the largest public-sector contribu
tions. State and federal funds usually take the form of seed 
grants to fund start-up costs for new TMAs; these funds are 
not expected to continue past a couple of years for most 
TMAs. Anticipated growth areas for additional TMA funding 
by the year 1995 include private employers, membership dues, 
and other, mainly fee-for-service programs. The most rapid 
growth in TMA funding is anticipated to occur in the area of 
membership dues revenues, which have increased rapidly from 
about $11,000 at start-up to $32,000 in the current fiscal year, 
and are expected to double again to $69,000 in 1995. 

Staffing 

The average TMA has 2.7 employees, 1.7 of whom (62 per
cent) work full time; the remaining 1.0 (38 percent) is part
time. The TMA staff of 2.7 is split among executive director 
(0.92 person) , other profes ional and managerial staff (0.77 
person), and clerical , ecretarial , and other support staff (0.98 
person). Three-fourths of all executive directors (75 percent) 
and over two-thirds of all other professional and managerial 
staff (73 percent) work full time for the TMA. Most TMA 
clerical and support staff are employed on a part-time basis. 

GOALS AND OBJECTIVES 

Given the modest financial resources of most TMAs, one 
might expect rather limited goals and objectives to be the rule 
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rather than the exception. Similarly, the kinds of services 
offered by TMAs on such limited budgets should be equally 
modest. In fact, TMA goals and objectives are often quite 
ambitious. TMAs generally are not overly specific in quan
tifying targets for attainment, however, unless operating under 
the aegis of local or regional trip reduction ordinances. The 
most important goals of TMAs include implementing TDM 
strategies, reducing traffic-related problems, promoting eco
nomic development, and increasing the capacity of the trans
portation system (Table 3). 

• Demand management: The most important TMA objec
tives often include the implementation of specific TDM strat
egies, such as the promotion of ridesharing and transit use, 
or provision of TDM services to employers and employees. 
Parking management has been shown to be perhaps the most 
effective TDM strategy (12-13). Unfortunately, parking 
management was the least important TDM objective of many 
TMAs. 

• Traffic mitigation: Next in importance as a TMA goal is 
the mitigation of traffic problems. First and foremost among 
these is the reduction of local and regional traffic congestion, 
followed by reduced local and regional air pollution, com
pliance with local trip reduction ordinances and regional air 
quality regulations, and energy conservation. The single most 
popular TMA goal was reducing local traffic congestion, which 
surpassed any single TDM objective. 

TABLE 3 RELATIVE IMPORTANCE OF TMA GOALS 
AND OBJECTIVES 

Not Somewhal Very Greatesl 
Goals end Objectives lmportanl Important lmportanl Importance 

Transportation Demand Managiment 
Promote increased ridesharing 7 14 36 43 
Provide transpon services to employees 9 16 40 36 
Provide transpon services to employers 9 21 40 31 
Promote greater trW1sit ridership 21 16 35 29 
Retain or recruit employees 21 31 38 10 
Better manage parking dem11J1d 35 19 24 22 

Mirigation of Traffic Problems 
Reduce local traffic congestion 3 10 38 48 
Reduce regional traffic congestion 10 14 41 3S 
Reduce local air pollution 19 17 34 29 
Reduce regional air pollution 21 29 21 29 
Comply with trip reduction ordinances 45 10 14 31 
Comply with air qualiry requirements 35 26 12 28 
Help conserve energy 31 53 14 2 

Land Use/Economic Development 
Allow more office development 33 26 26 16 
Allow more commercial development 31 33 21 16 
Promote local economic development 21 30 41 9 
Improve image of business community 17 4S 29 9 
Allow higher density development 33 38 21 9 
Promote regional economic development 36 33 24 7 
Promote regiona1 jobs/housing balance 47 31 14 9 
Allow more retail development 53 24 17 5 
Increase local land values S5 31 12 2 
Allow more industrial development 67 19 10 3 
Allow more residential development 74 16 9 2 
Promote more affordable housing 81 10 7 2 

Transportation Supply Enhancement 
Promote local transit improvements 28 21 33 19 
Promote new regional transit facilities 45 22 22 10 
Promote local street improvements 47 26 21 7 
Promote new regional highway facilities 57 22 16 s 
Help finance regional transit facilities 74 14 9 3 
Help finance local transit improvements 76 12 7 s 
Help finW1ce local street improvements 81 12 5 2 
Help finance regional highway facilities 83 10 7 0 

Percenlage of TMAs. All rows sum lo 100%. 
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• Economic development: Somewhat less important to the 
typical TMA are land use and economic development. Of 
these, allowing more commercial and office development 
ranked highest, followed by the promotion of local economic 
development and development of higher density. Promotion 
of greater regional jobs/housing balance was ranked in the 
middle, and promoting more affordable housing was last among 
all land use and economic development objectives. 

• Supply enhancement: Transportation supply enhance
ment is the least favored of all TMA goals. TMAs rated 
the promotion of transportation supply enhancements mod
erately high, whereas financing such improvements was given 
a very low priority. TMAs favor local and regional transit 
improvements slightly over local street and regional highway 
improvements. 

PRODUCTS AND SERVICES 

TMAs were asked if they offered or brokered any or all of 
40 different types of TDM products and services. Offering a 
service implied that the TMA was responsible for all or most 
aspects of its provision. Brokering a service implied that the 
TMA only referred the products or services to other qualified 
service providers. There appeared to be some disagreement 
or confusion among TMAs concerning this distinction, which 
is readily apparent from the results. This may have been a 
survey design problem, a survey response problem, or both. 
Because of this ambiguity, the results reported here should 
be treated with some caution. 

The most common types of TDM products and services 
offered by TMAs include information and assistance, program 
operations, alternative work schedules, and convenience in
centives (Table 4). Less frequently offered TMA products 
and services include financial incentives, facilities improve-

TABLE 4 FREQUENTLY OFFERED TMA 
PRODUCTS AND SERVICES 

Type of Service' Offering' Direct' 

Jnfomiotion and Assistance 
Car/vanpool matching infonnation 96 70 
Transit route infonnation 88 81 
Computerized matching assistance 83 70 
Transit scheduling infonne.tion 77 65 
Personalized matching assistance 73 83 
Professional transportation coordinators 67 69 
New hire orientation meelings S4 73 

Program Operations 
Guaranteed ride home programs 71 77 
Van pool programs 63 50 
Buspool programs 38 33 
Fleet-pool programs 19 44 

Alternative Work Schedules 
Flexible work hours 56 48 
Slaggered work shifts S2 44 
Adjustable hours for ridesharing 46 so 
Compressed work weeks 46 41 

Convenience Jnce11tives 
Carpool preferential parking 58 54 
Vanpool preferential parking S8 so 
On-site transit pass sales so 71 
Shuttle buses for midday use 46 36 
Fleet vehicles for midday use 29 43 

' Muhiple responsc> possible. 
' Pen:cntagc of all TMAs. 
3 Percentage of those TMAs offering service. 
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ments, telecommunications (as a substitute for travel), and 
on-site services (Table 5). 

Information and Assistance 

A high percentage of responding TMAs provide carpool and 
vanpool information, transit route and scheduling informa
tion, computerized and personalized carpool and vanpool 
matching assistance, professional transportation coordina
tors, and new-hire orientations. These services, if available, 
usually are provided directly by the TMA. These types of 
services are similar to those long favored by traditional ride
sharing and transit agencies. 

Alternative Work Schedules 

About half of all TMAs offer scheduling of flexible work 
hours, staggered work shifts, and compressed work weeks, as 
well as adjustable hours for ridesharers. Use of alternative 
work schedules may conflict with promotion of alternative 
mode choices (13). It is helpful that many TMAs are at
tempting to obviate this problem by linking the two. 

Convenience Incentives 

Convenience incentives are somewhat less common. None
theless, carpool and vanpool preferential parking is available 
at over half of all TMA sites. Half of all TMAs offer on-site 
transit pass sales and almost half have shuttle buses available 
for midday use. These types of incentives are quite common 
among employer TDM programs, but have not been shown 
to be very effective in the past (14). 

TABLE 5 LESS COMMON TMA PRODUCTS 
AND SERVICES 

Type or Service' Offering' Direct1 

Financial Incentives 
Prizes/awards for ridcsharers 44 76 
Vanpool subsidies 40 53 
Transit subsidies 35 47 
Carpool subsidies 33 31 
Discount parking for carpoolcrs 21 20 
Discount parking for vanpoolcrs 19 22 
No free parlc.ing for drive a1one 13 17 

Facilities 
Transit facilities 33 25 
Bicycle facilities 33 38 
Traffic faci1ities 31 33 
Pedestrian facilities 27 39 
Highway facilities 23 27 

Telecommunications 
Telecommuting 33 31 
Teleconferencing 17 25 
Teleshopping 17 25 

On-site Services 
Child care facilities 19 56 
Restaurants/cafeterias 15 57 
Automatic tellers 10 20 
Dry cJeaners 8 50 

1 Multiple responses possible. 
2 Percentage of all TMAs. 
1 Percentage of those TM As offering service. 
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Program Operations 

Perhaps the most innovative aspect of TMA services is the 
strong commitment being shown to guaranteed-ride-home 
programs, which are offered quite frequently, often directly 
by the TMA itself. Vanpool programs are also fairly common, 
though many of these are brokered, as is to be expected. 

Financial Incentives 

Financial incentives are used quite sparingly by most TMAs. 
The most common of these are prizes and awards for ride
sharers , followed by vanpool, transit, and carpool cash sub
sidies. Discount parking for carpoolers and vanpoolers is rarely 
available. Elimination of free parking for employees who drive 
alone is the least common of all financial incentives. Lack of 
financial incentives may be due to employer rather than TMA 
priorities, but is still unfortunate, given that parking pricing 
has been shown to be one of the most consistently effective 
strategies for increasing the level of ridesharing and transit 
use, even in suburban activity centers (15). 

Telecommunications as Substitute for Travel 

About one-third of TMAs promote telecommuting as an al
ternative to driving alone. Teleconferencing and teleshopping 
are far less common . TMA telecommunications-related ser
vices tend to be brokered rather than directly provided. 

On-Site Services 

On-site services are offered only rarely, though almost one 
in five TMAs does provide access to or information about 
child care services and facilities. 

Facilities Improvements 

Facilities for transit, bicycles, local traffic, pedestrians, and 
regional highway access are provided by very few TMAs. The 
majority of these TMA products are brokered. 

PERFORMANCE MONITORING AND EVALUATION 

Given the ambitious goals that TMAs have set for themselves 
and the length of time that some of them have had to imple
ment their TDM programs, one might reasonably expect TMAs 
to collect and analyze transportation impact data. Unfortu
nately, this is far from the case (16). TMA evaluative self
assessments are rare (2). Those that are conducted often do 
not include any information on measured changes in travel 
behavior associated with TDM program implementation (8). 

Performance Monitoring 

Most TMAs agree that performance monitoring and evalu
ation are important considerations and that measured changes 
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TABLE 6 TMA EVALUATION CRITERIA 

Appropriate Evaluation Criteria' 

Changes in employee mode of travel 
Changes in the number of vehicle trips made 
Changes in lhc supply of transponation services 
Changes in the number of person trips made 
Changes in the supply of transportation facilities 
Changes in employee time of travel 
Changes in the location of activities 
Other changes 

1 Multiple responses possible. 

% TMAs Supporting 

89 
81 
58 
45 
40 
34 
23 

8 

in travel behavior can and should be used to gauge their 
individual success (Table 6). Changes in employee mode of 
travel and the number of vehicle trips attracted to the site are 
far and away the most commonly accepted measures of TMA 
performance, followed by changes in the supply of transpor
tation services. Less than half of all responding TMAs con
sider any other performance measures as relevant. 

Evaluation 

Given the fairly general agreement on the importance of 
quantifiable TMA performance measures, it is somewhat sur
prising that 54 percent of all TMAs have never undertaken 
any type of evaluation. Of those that have undertaken eval
uation studies, 69 percent have engaged third parties to pro
vide objective evaluation results, and 31 percent have con
ducted only in-house performance reviews. The third-party 
evaluator most commonly relied on by TMAs is a government 
agency charged with monitoring a public grant or contract, 
usually as required by law rather than under the initiative of 
the TMA. Only 19 percent of TMAs engaged in evaluation 
activities had actually completed their assessments at the time 
of the survey. Under current budget constraints, almost one
fourth of the responding TMAs believe that they will be able 
to conduct full-scale third-party evaluations of their perfor
mance every year or, barring that, every 2 or 3 years (31 
percent) . Still, one in three TMAs believes that third-party 
evaluations can never be done under current budget condi
tions. One in five TMAs considers that evaluations are never 
needed, even under ideal circumstances (Table 7). The fact 
remains that even those TMAs that have completed third
party evaluations appear to be reluctant to share the results 
with outside parties such as our research team. 

CONCLUSIONS 

TMAs were first created in the early 1980s, most often to 
assist concerned private-sector individuals and firms to better 
manage travel demand. Most such effort were made in rap
idly expanding uburban employment activity centers. TMA 
have recently become more popular and more geographically 
widespread, with the number of TMAs identified at the na
tional level increasing from just over 50 in 1988 to well over 
100 by 1991. Most TMAs are organized as private, not-for
profit corporations, and most are initiated primarily through 
activities of the private sector. Most TMA board members 
represent private interests, and most corporate TMA mem-
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TABLE 7 EXPECTED AND DESIRED 
FREQUENCY OF TMA EVALUATIONS 

Under 
Current 

Frequency' Bud&et 

Never 29 
Less than every tluu years 16 
Once every two or three years 31 
Once a year 24 

' Percentage of TMAs. Both columns sum to 100%. 

Under 
Ideal 

Circumstances 

20 
8 

27 
45 

bers are drawn from the private sector. Nonetheless, difficulty 
in recruiting new corporate member and generating secured 
source of financial support and other commitment from the 
private sector are among the most common complaints of 
TMA board members and executive directors alike. 

TMAs have ambitious goals and objectives. They tend to 
focus on demand management rather than on supply en
hancement as a mean to reduce traffic conge tion and air 
pollution, or to increase the size and density of commercial 
and office development in suburban activity centers , or to 
achieve both of those goals. Toward these ends, TMAs often 
rely on fairly traditional forms of persuasion, such as the 
provi ion of information and assi tance to employees inter
ested in alternatives to driving alone, rather than on parking 
pricing and supply control mea ures. TMA evaluation efforts 
generally have been limited in scope, and often have not been 
widely distributed even when undertaken. Thi i perhaps 
understandable , given the limited resouJces and the types of 
strategies most often employed by TMAs in efforts to modify 
travel behavior. 

The survey revealed several areas in which TMAs can im
prove their performance, including the following: 

• Private-sector participation: fdentify strategies for in
creasing private-sector participation in TMA financing and 
operations and expand corporate membership dues programs 
on the basis of the provision of valued services. 

• Program implementation: TMA members and staff need 
to be better informed about the potential effectiveness of 
parking management, road pricing, and ridesharing and tran
sit subsidy programs that bave been shown to be effective, 
even in suburban operating environments. 

• Performance monitoring and evaluation: More effort should 
be directed toward serious TMA evaluation, including· the 
production of quantifiable estimates of changes in travel be
havior associate.d with the operation of TMA. programs and 
ervices and their cost . 

With more stable financing and improved services, TMA may 
have greater succes in reducing traffic congestion and air 
pollution within their market areas (17). Without these im
provements, however, examples of measurable changes in 
travel behavior associated with TMA wiJI remain difficult if 
not impossible to find. To demonstrate their effectiveness, 
TMAs will need to devote more resources to evaluation ef
forts. When asked to identify their top three implementation 
priorities for the next 3 year , TMAs focused overwhelmingly 
on the provision of additional transit and ridesharing services 
(Table 8) . Shuttle bu ervices are particularly popular at the 
moment as new TMA initiatives. Other top priorities include 
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TABLE 8 TOP THREE TMA IMPLEMENTATION 
PRIORITIES 

Priority First1 Second Third 

Provide more ridesharing services 23 23 11 
Increase education/marketing cffons 9 15 17 
lmplcmcn1 new transit services 7 15 13 
Provide mare convenience incentives 14 II 9 

Increase funding/revenues/staffing levels 5 11 II 
Provide other new services 5 6 13 
Achieve n:gulatory compliance 9 2 II 
Increase corporate membership 13 4 4 
Implement new alternative work schedules 2 4 4 

Adopt new parking management strategies 5 4 0 
Conduct evaluation studies 2 2 4 
Implement highway improvements 2 2 2 
Implement bicycle improvemenls 2 2 0 

. Other priorities 2 0 2 

1 All columns sum to 100%. 

Average 

19 
14 
12 
11 

3 
3 
2 
I 
l 

additional education and marketing efforts, and increased 
funding and staffing. Compliance with regulatory measures , 
increased membership, and parking management are men
tioned less often as top priorities. Changing employee travel 
behavior and evaluating the effectiveness of overall TMA 
program was rated highly as a priority by only a handful of 
TMAs. These prforities may need to change if TMA are to 
become able to demonstrate their effectiveness in any statis
tical sense. 
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Assessing the Effectiveness of 
Transportation Control Measures: 
Use of Stated Preference Models To Project 
Mode Split for Work Trips 

w. PATRICK BEATON, HAMOU MEGHDIR, AND F. JOSEPH CARRAGHER 

Five policies used to increase the level of ridesharing among em
ployees of a large New Jersey firm are evaluated using lated 
preference techniques. The work shows that performance mea
sures for policies such as guaranteed ride home parking fee, 
ridesbare coupon, and flexible starting times can be recovered 
through the administration of a stated choice in trument. The 
derived estimates of performance effe<::Livene s are ensitive to 
both the local conditions and the constraints experienced by em
ployees a well as to the unique opportunities brought to the 
program by the employer. A miit of the guaranteed-ride-home 
program a rideshare coordinator and rideshare-macching pro
gram, a $0. 75 per day parking fee , and a rideshare coupon of 
$1.00 to each partkipant combined with an average of 15 min 
lost time ridesharing is projected to meet the Clean Air Act's 25 
percent increase in average vehicle occupancy. At the same time, 
this mix of transportation control mea ures will distribute the 
costs and benefits of the combined program across all employees 
and generate revenue to offset the program co t . 

Major changes in commuting behavior face the drivers in at 
least eight of America's metropolitan areas. In order for states 
to avoid federal sanctions, the Clean Air Act Amendments 
of 1990 will require employer to reduce their employees' 
vehicle trip or increase their employees vehicle occupancy 
rates. Employers mu t prepare plan indicating the effective
ness of the measures they take. This paper presents a method 
by which employers and transportation planning agencie can 
determine the effectiveness of transportation control mea
sures (TCMs) proposed for use in compliance with the act. 
On the basis of an empirical study made in northern New 
Jersey, a set of performance estimates is reported for several 
TCMs. 

Sixteen TCMs are currently available under the statute for 
use in meeting an employer's goals. The list includes parking 
fees, availability oftbird-party vanpools, transportation allow
ances, and changes in work hours. In theory, when each of 
these measures is implemented in the appropriate fashion, com
muting behavior will change such that there will be less re
liance on the single-occupant vehicle than is currently the case. 

To date, little is known regarding the performance ofTCMs. 
Evidence comes from several case studies of existing trans-

W. P. Beaton, Center for Transportation Studies and Research, New 
Jersey Institute of Technology, Newark, N.J. 07102. H. Meghdir, 
Hackensack Meadowlands Development Commission, One De Korte 
Plaza, Lyndhurst, N.J. 07071. F. J. Carragher, Meadowlink Ride
sharing TMA, One De Korte Plaza, Lyndhurst, N.J. 07071 . 

portation management programs. These studie (.7 ,2) provide 
important insight into the aggregate properties of selected 
subsets of TCMs. Aggregate changes in driving behavior over 
time can be inferred from these studies. However, they do 
not show if or how local constraints will alter TCM effective
ness, how various combinations of measures will alter com
muting behavior, or how different segments of the commuting 
public will respond to the TCMs. 

Like any proposed new product or service on the market, 
the use of TCMs by the driving public must be evaluated 
indirectly. Only after a significant track record has been com
piled on each TCM will a set of conclusive perfomrnnce ratings 
be available. During the interim, the effectiveness of TCMs 
can be evaluated through methods taken from marketing and 
psychology (3) and from the economics of revealed prefer
ences ( 4). The synthesis of the e ideas has produced a method 
known collectively as the stated preference approach to dis
crete choice analysis (5). 

STATED PREFERENCE 

Initial research on stated preference (SP) was done in the 
United States and is exemplified by the work of a group led 
by Kocur (6). With the advent of cheap gasoline, research in 
the use of SP shifted. This approach is now used extensively 
in the United Kingdom, on the Continent, and in Au tralia. 
Its uses include the projection of market demands for major 
events such as cultural expositions (7) and modal shifts con
ditioned by new policy or transportation improvement pro
grams (8). The U.K. DepartmentofTransport s value-of-time 
studies showed SP to be accurate and stable relative to existing 
revealed preference research (9). British rail ha an extensive 
inventory of SP studie which have been used to project 
ridership changes linked with changes in quality of ervice 
(JO) and to examine new local rai l ervice (8). SP ha been 
used to explore the demand for intermodal services (11) and 
the value of parking ervices (12); Euronett bas used it to 
examine the impact of intelligent highway systems and toll 
rings on transportation policy in Norway (13). 

SP is a branch of di aggregate or individual-based experi
mental research that seeks to explain di er te choices made 
by individual decision makers in the face of hypothetical but 
realistic constraints and opportunities. Its theoretical and sta-
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tistical foundations are based in the field of revealed pref
erence ( 4). SP consists of a set of data generation procedures 
and supporting theory. In the case at hand, the data consist 
of individual choices in hypothetical travel situations repre
sented by a set of alternative travel modes; each alternative 
is defined in terms of values assigned to cost and level-of
service attributes. The theoretical model used to estimate the 
attractiveness of each attribute associated with an alternative 
mode is random utility theory combined with the multinomial 
logit choice process (14) . 

The design of an SP study is a three-step process: (a) iden
tification of the target population and appropriate sampling 
procedures, (b) preparation of the data generation instru
ments, and (c) selection of the survey administration method. 

Identification of Target Population 

The first step is the most important. Transport decisions are 
known to be affected by type of trip; social characteristics of 
the trip makers; home, work, and infrastructure constraints; 
and the attributes of the trip mode. Careful attention to this 
step ensures a valid inference from the sample to the target 
population. If segments of the population are hypothesized 
to have distinct systematic utility functions, provisions can 
be established to sample from each of the population's sub
sets (15). 

Preparation and Testing of Data Generation Instruments 

The preparation and testing of the survey instrument place 
the researchers in direct contact with the target population. 
Focus groups are often utilized to identify those properties of 
the commute that are of greatest importance to drivers as well 
as the constraints facing the commuters. The type and mag
nitude of these constraints determine the attributes for each 
alternative and set the range of values to be used for each 
attribute in the SP model. 

Each decision maker selected for the SP experiment com
pletes a number of SP tasks. It is common for a respondent 
to evaluate from 9 to 27 separate choice tasks consisting of a 
set of two or more commuting alternatives. Each alternative 
possesses a set of attributes through which each alternative is 
recognized by the traveler. Finally, each attribute is assigned 
a value; these values allow the traveler to combine the partial 
utilities into a summary value for the alternatives. 

The decision maker must examine a sufficient number of 
choice tasks such that estimates of the marginal utility weights 
for each attribute can be recovered from the multinomial logit 
model. When a utility function is hypothesized to contain all 
of the attributes as well as all forms of interaction among the 
variables, a full-factorial model results. When the goal is to 
recover all possible direct and indirect impacts on a com
muter's utility function, all combinations of the attributes' 
values must be evaluated by the decision maker. In a study 
with seven attributes, each with three value levels, the total 
number of choice tasks each respondent would be required 
to examine is 37 = 2487. It is unlikely that many respondents 
would be willing to examine this many choices. The experi
ence gained from numerous transport-related SP studies in-
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dicates that the results derived from choice sets that exclude 
consideration of interaction among the attributes are reason
able. Consequently, most choice sets used in transport studies 
are main-effects orthogonal fractional-factorial designs (6). In 
the case of the seven attributes with three value levels per 
attribute example, 18 choice sets are needed to recover the 
coefficients from a main-effects-only design in which all in
teraction effects are assumed to be negligible. 

The final element in the design of the SP instrument is the 
selection of the form of the dependent variable. Three types 
of dependent variable are commonly found in the SP litera
ture: the nominal variable indicating a discrete choice, the 
ordered categorical or ranking dependent variable, and the 
rating variable (16) . The rating and ranking forms of the 
dependent variable are found in many early studies (6). Both 
rating and ranking alternatives place great burdens on respon
dents; evidence exists that shows that heteroscedastic dis
turbances occur in ranking exercises (17). The simple choice 
process, represented in the binomial discrete choice form of 
the dependent variable, is favored by those seeking to reduce 
respondent fatigue. The term stated choice is now being used 
to identify the explicit use of the choice-dependent variable . 
In general, the discrete form of the dependent variable is 
appropriate for use in intermodal demand forecasting studies. 
The term stated preference is linked directly with the ranking 
and rating scales and is most appropriately used in intramodal 
studies in which an evaluation of quality-of-service variables 
is required. 

Selection of Survey Administration Method 

The final component in the SP study is the selection of the 
administration technique. Here, the researcher must trade off 
the costs and relative precision of the several methods that 
can be employed to administer the survey instrument (18). 
The most popular survey technique continues to be the self
completion mail-back instrument; when resources are avail
able, the face-to-face interview is often preferred with the 
caveat that affirmation bias-the tendency in respondents to 
detect and affirm the perceived views of the interviewer
can influence the results (19). Recently, researchers have 
employed computer-aided and computer-designed and 
computer-administered instruments (20) . Little in the way of 
comparative analysis is available to guide in the selection of 
a specific administration technique. 

APPLICATION OF SP TO EVALUATION OF 
TCM PERFORMANCE 

In this section, an SP model is estimated for the mode-choice 
decision related to the journey to work. Performance mea
sures are estimated for five classes of TCMs: preferential 
parking, parking costs , guaranteed ride home (GRH) pro
gram, rideshare adjustments, and flex-time programs. Each 
of these TCMs can be implemented by individual corporations 
independent of the actions of public agencies and transit com
panies. Of greatest interest is the ability of each TCM to 
increase the average vehicle occupancy (AVO) level for an 
employment site. The site chosen to perform the SP experi-
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ment is located in the Hackensack Meadowlands of northern 
New Jersey. This is an area of severe nonattainment for the 
ozone air quality standard. Employers in the area will be 
required to demonstrate a 25 percent increase in their A VOs. 

The test site is the corporate headquarters of the Matsushita 
Electric Corporation of America (MECA), which is the larg
est single employer in the Meadowlands. At the time of the 
study, MECA employed 1,948 individuals. 

The SP study had two data generation components: an 
employee transportation survey and a stated choice experi
ment. The first component was administered to all MECA 
employees. The survey instrument was designed to collect 
socioeconomic, demographic, and attitudinal information, and 
required the name of the respondent to be placed on the 
document. The second survey consisted of two versions of a 
stated choice instrument. All instruments used in this study 
are available on request from the authors. 

Preparation of Stated Choice Survey Instrument 

The survey instrument developed for the MECA study evolved 
over a 3-month period. During its early design stage, two 
focus groups were held at the MECA site. These meetings 
brought the researchers in contact with the concerns and 
impressions of clerical, professional, and administrative em
ployees, on which the first draft of the survey instrument was 
based. The draft instrument was then presented to a technical 
advisory group consisting of professional transportation plan
ners and administrators working in the area. 

The stated choice instrument was designed to support two 
commuting alternatives: the single-occupant vehicle (SOV) 
and ridesharing. The focus groups showed that alternatives 
such as public transit, park-and-ride facilities, and shuttle buses 
had little applicability to the majority of the employees. They 
were therefore excluded from the list of alternatives. Retain
ing the binomial choice problem has the advantage of sim
plicity over more complex multinomial designs. Before the 
SP experiment was carried out, a pilot test was made of the 
draft version. 

Choice Set Design 

The concept underlying the execution of the stated choice 
experiment is relatively simple. The researcher presents the 
respondent with a set of information-processing tasks. Each 
task requires the respondent to examine two commuting al
ternatives: SOV and ridesharing. The respondent must make 
a decision on the basis of the design values assigned to the 
attributes of each alternative. The MECA study required each 
employee in the sample to examine and make 16 choices. 

The 16 choice tasks were constructed to form an orthogonal 
fractional-factorial research design (21), the use of which per
mits the marginal utility of each attribute to be estimated 
independently of the remaining attributes. As a practical mat
ter, orthogonality of the design is less important to the suc
cessful estimation of the model than is the reasonableness of 
the trade-offs (15). The trade-offs built into each task must 
be accepted by the respondent as a potential situation worthy 
of serious consideration. A small amount of intercorrelation 
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inevitably enters the model either through design consider
ations or through post-survey review of the raw data. The 
former includes the removal of choice sets presenting the 
respondent with no reasonable trade-offs, whereas the latter 
involves either the removal of completed choices that con
tradict revealed or observed behavior or the effective removal 
of choice tasks through the selective refusal of a respondent 
to indicate a choice. 

Specification of Utility Functions 

From the point of view of the SP experiment, the attributes 
and their values provide the information for the respondent 
to distinguish one alternative from another. From the point 
of view of the logit model, the attributes are the independent 
variables used to specify the utility functions. The logit model 
requires that variables representing the attributes and the 
socioeconomic characteristics be assigned to each alternative's 
utility function. Each commuting policy's attributes represent 
characteristics of the journey to work that can be altered by 
the employer. The remaining characteristics are used to ac
count for systematic variation in choice behavior resulting 
from social and demographic characteristics of the respondents. 

The attributes used to define the SOV alternative are pref
erential parking, parking charges, and flexible starting hours. 
Parking space allocation ranges from the current first-come, 
first-served practice to the assignment of the SOV driver to 
a parking space on the periphery of the parking facility. Under 
extreme conditions, parking at the fringe of the facility can 
require the employee to make a 10-min exposed walk to get 
to work, but under normal conditions, the walk takes 3 min. 
The second attribute is parking cost. A fee schedule was pre
sented to employees ranging from free parking to $7/day park
ing. There are six steps in the parking charge schedule; how
ever, no employee examines more than three parking charge 
values in any choice set. This was done in order to keep the 
number of choice tasks required of the employee at a mini
mum. The final attribute linked with the SOV alternative is 
the starting hours. Although both alternatives were assigned 
the same starting time, the research interest centered on the 
impact that more flexible or staggered starting times would 
have on mode-choice behavior. Starting times were allowed 
to range from 8:00 to 10:00 a.m.; current starting time is 9:00 
a.m. For the purpose of model specification, socioeconomic 
characteristics are also assigned to the SOV. 

According to the stated choice instrument, all TCMs used 
to promote ridesharing are implemented with the aid of a 
permanently assigned transportation coordinator and an up
to-date rideshare-matching program. The alternative specific 
variables representing the ridesharing alternative include in
dependent parking space allocation, parking charge, the time 
required to pick up riders, the GRH program, and rideshare 
adjustment. The two values given to the parking space allo
cation attribute are preferential parking and parking on a first
come, first-served basis. Parking charge is also entered as an 
attribute for the ridesharing alternative; however, it is held 
constant at a value of $0. 00 per space per day. The opportunity 
cost of ridesharing in time required to pick up riders is in
cluded, with values ranging from 0 to 45 min. Two incentives 
are also included as attributes. First, a GRH program is de-
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TABLE 1 ATTRIBUTES AND CONTEXT VARIABLES TESTED FOR 
USE AS ARGUMENTS IN JOURNEY-TO-WORK UTILITY FUNCTIONS 
FOR MECA EMPLOYEES (22) 

Utility Sample MHa or 
Atlrlht .. Function Dulan Valuos R•mn ks 

Desian Variables 

Slalting time SOV 8:00, 8:30, 9:00, IO:OO (a.m.) 

Parking charae sov S0.00, 0.50, 2.00, 3.00, 7.00 

Exira time to 
pick up rider RS 0, 5, IO, 15, 25, 45 (minutes) 

GllllllUlLCOd ride 
home program RS yes, no 

Rideshare coupon RS $0.00, 0.25, 0.50, 1.00, 1.25, 3.50 

Socioeconomic Variables 

Age SOV 

Male SOV 

Spouse sov 
Spouse at home sov 
Commuting distance SOV 

Congestion sov 

Clerical SOV 

Adminislration SOV 

Professional SOV 

Home conslrainlS I.hat 
will prevent ridesharing sov 

Unlikely to SOV 
commute index 

Pleasanmess sov 
index 

Week of survey SOV 

Household size SOV 

Automobiles/household SOV 

Walk time from parking SOV 
space to work 

fined as a free service that is given to the certified ridesharing 
employee. It provides a ride home when a home or office 
emergency arises; when a supervisor requires an employee 
to stay late, the GRH also applies. The GRH attribute is 
specified in the model as a nominal variable (available/not 
available). In future research the performance characteristics 
of the GRH program must also be modeled. The final attri
bute specific to the ridesharing alternative is ridesharing ad
justment. This consists of a coupon given to each member of 
a certified ridesharing team and refundable at face value when 
presented at the corporate cafeteria. Its value ranges from 
$0.00 to $3.50 per day. As in the case of the parking charge 
attribute where six values were presented to the sample as a 
whole , each respondent examined three values per attribute . 

The complete set of individual characteristics and design 
attributes is shown in Table 1 (22). The first set of attributes 
is the design variables that represent the commuting scenarios. 
The second set identifies the social and economic variables 
available for use in the model. The social and economic con
text variables represent characteristics that change the pro
pensity to use the SOV by subgroups of employees. The focus 
groups indicated that men and older persons have a relatively 
high propensity to stay with their SOV commute. Household 
size was presented as a characteristic that could represent 
competition for scarce transportation resources; therefore, 
household size as well as variables representing the number 

Mean of sample 

36 years 

52% 

54.9% 

15.3% 

15 miles 

34% Pen:ent of index 
commuling time wasled 

due to congestion 
19.5% 

29.6% 

35.0% 

23.3% 

6.25 Seven level index 
where 7=unlikely 

4.07 Seven level index 
whac 7=pieasanl 

Slarled during 271.h week, 
ended in 371h week of 1991 

3.2 persons 

1.56 

2.4 minutes 

of drivers and cars in the household were included in the 
model as surrogates for budget constraint. Focus group meet
ings showed that clerical employees living in households where 
more persons have driver's licenses than there are cars are 
likely to be positively disposed to ridesharing. 

Attitudes expressed in the employee transportation survey 
were also used as predictors of commuting choice. The ex
istence of home constraints, such as children to take to school 
or elderly parents to take to a treatment center, will increase 
the threshold at which the costs and incentives would bring 
a driver into the ridesharing category. Similarly, a predis
position not to rideshare or to have ridesharing viewed as 
relatively unimportant will reduce the observed utility in ride
sharing. On the other hand, the perception that ridesharing 
is pleasant will add to the utility of the option. 

The final two context variables used in the commuter choice 
model represent the attributes of the link between home and 
office. Distance to work represents the cost of time involved 
in the travel. The distance variable was transformed using 
several operators ; the transformation that best showed its 
impact on driving choice was the natural logarithm. Conges
tion is measured as the percent of the total travel time per
ceived by the employee to have been spent in congestion. 
This attribute of the trip is used to represent the discomfort 
associated with stop-and-go driving. The transformation that 
best represents perceived congestion with commuting choice 
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is exponentiation to the base (e). The last variable entered 
into the logit model is the week during which the SP survey 
was completed by the employee. Since the first surveys were 
returned in early August and the final surveys in late October, 
the weather and traffic situation will vary and may influence 
the commuting decision. 

Survey Administration 

The data-generating process consisted of two temporally sep
arated survey instruments. The employee transportation sur
vey was distributed to all 1,948 employees working at 
the Hackensack Meadowlands facility during June 1991. 
The company's mail facility was used to distribute and collect 
the surveys. The package contained a self-addressed return 
envelope, a cover letter from the firm's vice president, and 
the survey. Of the 1,948 surveys, 762 were returned, giving 
an overall response rate of 39 percent. However, 12 surveys 
were returned without the respondent's name; these were 
discarded, leaving 750 usable surveys and a net response rate 
of 38.5 percent. The respondent's name was essential for the 
commuter choice study. This is the identifier that links the 
socioeconomic characteristics of the respondent with his or 
her stated choices. Without these characteristics, the statis
tical estimators for the commuting attributes become unstable 
and the possibility of bias is likely (15) . 

The 750 u able survey were coded and a random ample 
of 300 employees, exclu ive of general managers or higher
level employees, was selected for administration of the stated 
choice instrument, which began during the first week of Au
gust and ended in October 1991. The surveys were distributed 
in groups of 50. 

The SP experiment was administered to the respondents 
through a mail-back technique guided by the Total Design 
Method (23). Each packet of experiments consisted of an 
individually addressed, large envelope containing a cover let
ter from the principal investigator on univer ity stationery, 
the 16 SP tasks, an explanatory note reminding the respon
dents of the issue being explored and their previous coop
eration, a glossary of terms, and a return envelope. The 16 
choice tasks were identified through randomly chosen se
quences of uppercase letters; the sequence in which the re
spondents saw each task was randomized. A follow-up thank
you letter was sent to respondents 1 week after they received 
the experiment. 

CHARACTERISTICS OF MECA WORK FORCE 

The employee transportation survey provided data that per
mit a broad description of the MECA work force. Table 1 
shows the average or median value for the variables used in 
the experiment. Most of the MECA employees are in man
agement, administration, or professional positions (60 per
cent), another 20 percent have clerical jobs, and the rest are 
technical or service workers. As is common throughout the 
region , most MECA employees drive alone to work (89.1 
percent); for these drivers the median time spent driving to 
and from work is 35 min, and their median distance from 
home to office is 15 mi. Ridesharing, defined as commuting 
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with more than one person but not in public mass transpor
tation, is found in 8.4 percent of the work force. Ridesharing 
that does occur at MECA is strongly related to commuting 
distance. For ridesharers, the median distance to work is 38 
mi, and the median trip time is 60 min . 

Economic status of the employee is represented by several 
variables: job category, working spouse, and number of cars 
per person in the household. In order to keep response rates 
as high as possible, household income was not included in the 
questionnaire. The lowest income category included in the 
survey is clerical. This group of employees is more likely to 
consist of women than is the total work force , is younger than 
average, and is less likely to have a spouse. 

ESTIMATION OF LOGIT COEFFICIENTS 

Two data bases were combined for the estimation of the logit 
stated choice equation. From the set of completed and re
turned stated choice experiments, each employee contributed 
up to 16 commuting-choice observations. From the employee 
transportation survey, employees also reported their socio
economic characteristics and attitudes toward ridesharing. The 
two data sets were merged and input into the Alogit linear 
logit program (24). 

Given that only two commuting alternatives are available 
to the MECA commuters, a binomial logit model was esti
mated. In a search for the best-fitting set of utility functions, 
the data base was sectioned by job category, and logit models 
were constructed for each section. Similarly, interval-level 
variable such a parking charge, conge tion and commuting 
distance for the journey to work were transformed into quad
ratic, logarithmic, and exponential functionaJ forms and tested 
for the form that would best reproduce the shape of the utility 
function. Partitioning the data base into a subset of clerical 
workers and the residual set of professional, administrative, 
and technical workers offered the most promise; however, 
the number of observations in the clerical subset was too small 
to effectively span the remaining number of socioeconomic 
variables thought necessary for inclusion in its utility function. 
As a result, adjustments for the unique disposition of clerical 
workers toward commuting options are built into the reported 
logit equation. 

The final equation reported in this paper required five 
iterations to converge to a stable set of estimates. The initial 
value of the likelihood function was -831.78, the final value 
was -592.13, and the rho-squared term was reported to be 
0.29. Using the Henslier criteria for inclusion of variables in 
the final equation, only those socioeconomic variables whose 
coefficients have the theoretically correct sign and are statis
tically significant at the 0.05 level were retained in the model 
(25). A similar criterion was used for the design variables. 

Table 2 gives the coefficients of the MECA employees' 
commuter choice logit model (22). The data show that the 
binomial logit model applied to the commuting-choice be
havior of MECA employees returns a set of coefficients that 
agree with the theoretical expectations derived from utility 
maximization. The design variables will be examined first. 
The SOV option was evaluated through the use of parking 
charges and variation in the starting time of the headquarters 
facility. An increase in parking charges reduces the utility 
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TABLE 2 UTILITY COEFFICIENTS ESTIMATED FOR TWO 
JOURNEY-TO-WORK ALTERNATIVES, SOVs, AND 
RIDESHARING, FOR MECA EMPLOYEES BELOW GENERAL 
MANAGER GRADE, AUGUST 1991 (22) 

Allrlbulu Drive Alone Rides bare 

Employee age 0.022 
(3.17) •• 

Unlikely to ridcshare index 0.20 
(3.S) 

Ridesharing is pleasant index -0.14 
(2.9) 

Trip length (natural log) -0.35 
(3.6) 

Drivers liwlses per car (clerical employee households) -0.50 
(6.3) 

Dale experiment held (week in 1991) 0.064 
(4.9) 

Parking cost -1.065 
(9.4) 

Pariting cost squared 0.074 
(4.9) 

Flextime (early arrival in hours before 9:00 a.m.) 0.31 
(1.4) 

Time lost ridesharing -0.033 
(S.8) 

Guaranrced ride home 1.33 
(9.0) 

Rideshare coopon 0.85 
(3.0) 

Rideshare coupon squared -0.15 
(2.1) 

•Analysis is based on 1,200 observations. 

.. "T" Ratio displayed in parentheses. The Oexible starting time estimators are not significant al the 0.05 

level, however, they are reported in order to bring more information to bear on their use as TCM. 

associated with the journey to work, whereas a shift in the 
starting time 1 hr earlier than the current 9:00 a.m. increases 
the utility of the drive-alone option. 

The ridesharing option was evaluated through the use of 
the GRH program, the added time it takes to pick up riders, 
and the value of the rideshare coupon. The GRH program 
produces positive utility for the rideshare alternative. Simi
larly, the rideshare coupon is also a stimulus to ridesharing; 
however, the additional time consumed linking the rideshare 
team together acts to discourage ridesharing. The GRH pro
gram was described to employees without any time loss or 
discomfort relative to the SOV option. Therefore, its coef
ficient must be treated as unconstrained and biased toward a 
positive response to ridesharing. 

The signs of the coefficients representing the socioeconomic 
variables point to subsets within the employee work force at 
which efforts to encourage ridesharing at MECA should be 
targeted. The general categories of employees most willing 
to try ridesharing are those who are younger and those 
who are a part of the clerical staff. In particular, clerical 
employees who are members of households in which the num
ber of driver's licenses exceeds the number of cars also have 
a strong predisposition toward the ridesharing option. 

Those employees who find ridesharing to be a pleasant 
experience are also more likely to rideshare than those who 
have found it unpleasant. On the other hand, those employees 
who expressed a strong likelihood to drive alone , as shown 
in the employee transportation survey, consistently favor the 
SOV option in the stated choice experiments. It is interesting 

to note that the statement made in June that home- or work
related mobility needs would prevent them from ridesharing 
was not a significant indicator of stated choice behavior. 

Forecasting Selection Probabilities 

The direct output of the logit model is a set of selection 
probabilities for the commuting alternatives . The transfor
mation of the selection probabilities into the percent change 
in A VO is direct. A data matrix consisting of employees by 
socioeconomic variable and the attributes for the commuter 
options is constructed. The values of the attributes are fixed 
for each scenario and combined with the values of the socio
economic variables obtained from each individual in the sam
ple. The utility function derived for each alternative is used 
to calculate the probability of ridesharing and driving alone. 
The probability of using a given alternative for the sample as 
a whole is taken to be the average of each individual's selec
tion probability. 

Forecasts of A VO using the unconstrained GRH program 
attribute will produce unrealistically high values similar to 
values acquired through a stated intentions survey (8) . In 
order to counter this tendency, an adjustment factor related 
to the expected lost time experienced when using the GRH 
program was developed. The factor is based on the assump
tion that the disutility of time lost in the daily ridesharing 
experience is the same as the disutility experienced waiting 
for the GRH. For each observation where GRH is provided 
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the employee, 30 min of lost time is assumed to occur. The 
marginal disutility of ridesharing is computed for the 30 min 
lost, and the unconstrained marginal utility for the GRH is 
reduced by the disutility of time lost. 

A VO levels were calculated by taking the ratio of the num
ber of employees who arrive at MECA to the number of cars 
that bring them to MECA and park in the MECA parking 
lot (Equation 1). The number of employees arriving at the 
site is fixed by the size of the sample and by the current 
employment level. The number of vehicles entering the park
ing lot with employees is the sum of the SO Vs and the vehicles 
used for ridesharing. The model does not predict the number 
of employees to arrive in each vehicle used in ridesharing. 
Since calculation of the A VO requires this value, it is assumed 
to be the current average number of employees entering the 
MECA parking lot in a ridesharing vehicle, which was de
termined from the employee transportation survey made in 
June 1991 to be 2.2. · 

AVO = EIV (1) 

where Eis the number of employees employed at MECA, 
and V is the number of vehicles used to bring MECA em
ployees to work and park in the MECA parking lot. 

V = P(SOV) • E • a + P(RS) * E • b (2) 

where 

a = 1/(1 employee/v.ehicle), 
b = 1/(2.2 employees/vehicle), 

P(SOV) = average selection probability for employees to 
choose the SOV alternative, 
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P(RS) = average selection probability for employees to 
choose to rideshare, and 

• = notation used for multiplication. 

TCM Levels Needed To Meet Clean Air Act Standard 

The set of outcome indicators most relevant to evaluating 
performance shows the values of one or more of the TCMs 
needed to generate a percentage change in AVO. Table 3 
shows the percentage change in A VO given combinations of 
three measures: parking charge, rideshare coupon, and the 
adjusted GRH program. The reader must be reminded that 
the behavior projected in Table 3 is predicated upon the ex
istence of a transportation coordinator and an up-to-date 
rideshare-matching program. The upper half of the table de
scribes the joint effect of parking charges and rideshare cou
pons on the relative change in AVO. At zero parking change, 
none of the possible values of the rideshare coupon will gen
erate the required 25 percent change in AVO. In contrast , a 
$2.00 parking charge with no rideshare coupon will produce 
the required change in A VO. 

The lower half of Table 3 shows the joint effects of the 
GRH program adjusted for 30 min of lost time, combined 
with parking charges and rideshare coupons. Given the GRH 
program, the 25 percent increase in A VO is achieved at lower 
values of parking charges and rideshare coupons. A parking 
charge of approximately $1.50 now generates the required 
change in A VO, as does a $1.00 parking fee and rideshare 
coupon. 

Once the set of TCMs that produce the 25 percent change 
in AVO is determined , the final mix of costs and incentives 
must be derived from a cash-flow analysis of the program. 

TABLE 3 PROJECTED PERCENT CHANGES IN AVERAGE 
VEHICLE OCCUPANCY LEVELS FOR THREE TCMs (22) 

NO GUARANTEED RIDI! HOMI! PROGRAM 

Parldng Charge 

Sii II 12 13 

Rldeshare Coupon so 09' 10.4 H.3 41.4 

SI 6.6 22.5 41.6 58.9 

$2 12.l 31.0 51.6 67.7 

$3 13.7 33.6 54.5 70.0 

GUARANTEED RIDE HOME PROGRAM 

Parllillg Charge 

Ill SI 12 13 

Rldeshare Coupon so 2.8% 15.5 32.7 49.5 

$1 10.9 29.4 49.8 66.5 

$2 17.5 38.8 59.6 74.5 

$3 19.3 41.4 61.9 16.5 

•Each mode choice scenario coniains a 15 minuie lime loss ror ridcsharing over I.he driving alone option 

'lfld a stanin1 lime of 9:00 a.m. 
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Total costs include the salary of the transportation coordi
nator, matching program, and incentives. The revenues are 
essentially those derived from parking fees and subsidies given 
by the firm. 

CONCLUSIONS 

Estimates of the performance of TCMs can be recovered 
through the use of stated preference techniques. In a practical 
application of SP, employees of a large firm in northern New 
Jersey were able to respond to a hypothetical set of com
muting situations in a fashion that is both realistic to profes
sionals in the area and consistent with hypotheses derived 
from utility theory. The results show that the traffic reduction 
plan of a firm or agency can be evaluated on the basis of their 
employees' stated commuting behavior. 

In its empirical application in northern New Jersey, a com
bination of a GRH program, a $1.00 ridesharing coupon, and 
a $0. 75 daily parking charge for the SOV commuter generates 
the 25 percent increase in A VO required by the Clean Air 
Act and distributes the costs and benefits throughout the firm's 
employees. In reality, this must be viewed as an upper bound 
for the assessment of performance. Not only must the firm 
enact the $0. 75 parking fee and $1.00 rideshare reward, but 
the rideshare coordinating and matching programs must also 
link all individuals who said they were willing to rideshare 
under these conditions, and the distribution of willing ride
share drivers and riders on average must perceive this time 
lost ridesharing to be 15 min per trip. 

As a general method for exploring policy issues of mode 
or route choice, SP appears to be a valuable addition to the 
widely used class of discrete choice analysis developed under 
the theory of revealed preference. It can also be seen as a 
method for assessing nonmarket demand for many classes of 
public goods such as quality-of-service characteristics of public 
transit, recreational and park improvements, as well as airport 
expansions and improvements. 

FUTURE WORK 

Future testing is still needed. The instrument developed for 
the MECA study did not define the GRH program by its 
performance attributes: time, comfort, security, and conven
ience. The range of values assigned to the rideshare coupon 
does not reach the levels required to shift the commuting 
decisions of many respondents. The value range should be 
extended beyond the $3.50 per person per day . New TCMs, 
such as the availability of a day-trip vehicle for company use, 
should be considered, as should shuttle buses linked to local 
shopping centers and transportation terminals. 

The results from the MECA study must be compared with 
similar studies performed both within the region and beyond, 
with firms having similar and different distributions of em
ployee categories, and with firms in a broad range of industrial 
categories and locations within metropolitan areas . 

Future research must also be performed to construct and 
validate new forms of survey administration. The pilot study 
required two separate approaches to the firm and its em
ployees. Although remaining as unobtrusive as possible, the 
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researchers still posed a distraction to management and labor. 
It was initially intended that 150 employees would be called 
at the work site and interviewed personally using a combined 
employee transportation survey and stated choice instrument. 
Discussions with management suggested that such a proce
dure would be difficult to implement under current condi
tions . A two-stage, mail-back procedure was chosen instead. 
Unfortunately, the use of mail-back techniques for the admin
istration of the instruments does nothing to protect the results 
from nonresponse bias . New techniques being tested at the 
Institute for Transportation Studies at Leeds University in 
the United Kingdom are integrating stated preference with 
the hand-held microcomputer and offer the promise of new 
breakthroughs in sample selection and survey administration. 
These techniques should be studied by the U .S. Department 
of Transportation. 

ACKNOWLEDGMENTS 

The authors acknowledge the support of Tony Fowkes and 
Mark Wardman of ITS University of Leeds; Eric Kroes, 
Hague Consulting Group; Jon Polak and Kay Axhausen of 
TSU Oxford University; John Bates and Geoff Copley, MV A 
Consultancy, London; Peter Davidson, London; Richard 
Roberts, Port Authority of New York and New Jersey; James 
Redeker, NJ Transit; Nelly C. de Vinck; the planning profes
sionals brought together through the North Jersey Transpor
tation Coordinating Council; David Campbell; and Ann Mar
kusen of Rutgers University. 

This research was sponsored by the former Urban Mass 
Transportation Administration (now the Federal Transit 
Administration) and administered by the North Jersey Trans
portation Coordinating Council. 

REFERENCES 

1. COMSIS Corporation. Evaluation of Travel Demand Manage
ment Measures to Relieve Congestion . FHWA, U.S. Department 
of Transportation , 1990. 

2. K. Bhatt and T. Higgins. An Assessment of Travel Demand Man
agement Approaches at Suburban Activity Centers. UMTA, U.S. 
Department of Transportation, 1989. 

3. P. E . Green and V. Srinivasan. Conjoint Analysis in Consumer 
Research: Issues and Outlook. Journal of Consumer Research , 
Vol. 5, 1978, pp. 103-123. 

4. M. Ben Akiva and S. Lerman. Discrete Choice Analysis. MIT 
Press, Cambridge , Mass., 1985. 

5. C. A. Nash, J.M. Preston, and P. G. Hopkinson. Applications 
of Stated Preference Analysis . Presented at Department of Trans
port Conference on Research on Longer Term Issues in Trans
port, London, July 1990. 

6. G . Kocur, T. Adler, and W. Hyman. Guide to Forecasting Travel 
Demand with Direct Utility Assessment. U.S. Department of 
Transportation, 1982. 

7. J . J. Louviere and D.A. Hensher. Using Discrete Choice Models 
with Experimental Design Data to Forecast Consumer Demand 
for a Unique Cultural Event. Journal of Consumer Research, 
Vol. 10, 1983, pp. 348-361. 

8. A . S. Fowkes and J. Preston . Novel Approaches to Forecasting 
the Demand for New Local Rail Service . Transportation Research 
A, Vol. 25A, No. 4, 1991, pp. 209- 218. 

9. MV A Consultancy, Institute for Transport Studies (University 
of Leeds) , and Transport Studies Unit (Oxford University) . The 
Value of Travel Time Savings. Policy Journals : Newbury, 1987. 



52 

10. M. Wardman and A.S. Fowkes. The Value of Overcrowding and 
Departure Time Variation for lmercity Rail Travellers. University 
of Leeds, Institute for Transpon Studies, TN229, 1987. 

11. A. S. Fowkes, C. A. Nash , and G. Tweddle. Investigating the 
Market for Intermodal Freight Technologies. Transportntion Re
search A, Vol. 25A, No. 4, 1991 , pp. 161-172. 

12. K. W. Axhausen and J. W. Polak. Choice of Parking: Sweed 
Preference Approach. TSU Report 560. Oxford University, Ox
ford , U.K., 1990. 

13. P. Jones, J . Polak, and Vylhoulkas. Trondllein Toll Ring Swted 
Preference Swdy Pilot Survey Assessme111. Oxford Univer ity, 
Transport Studies Unil, Oxford U.K., 1990. 

14. J. Bates. Econometric Issues.in Stared Preference Analysis. Jo11r-
11al of Transport Economics and Policy, Vol. 22 No. I , 1988, 
pp. 59- 69. 

JS. A. S. Fowke$ and M. Wardman . 'The Design of Stated Preference 
Travel Choice Experiments with Pauicular Regard to Inter
personal Taste Variations. Journal of Transport Economics and 
Policy, Vol. 22, No. 1, 1988, pp. 27-44. 

16. J. Bates. Stated Preference Methods. Jo11mal of Transport Eco
nomics and Policy , Special Issue, Vol. 22, No. l, 1988. 

17. T. Morikowa. Combined Estimation with SP and RP Data-Case 
Study I. In Doctoral thesis, MIT, Department of Civil Engi
neering, 1990. 

18. E. P. Kroes and R. J. Sheldon. Stated Preference Methods: An 

TRANSPORTATION RESEARCH RECORD 1346 

Introduction. Journal of Transport Economics and Policy, Vol. 
12, No. 1, 1988, pp. 11-26. 

19. P. Bonsall. Transfer Price Data Its Definition, Collection and 
Use. In New Survey Methods in Transport (E. Ampt, A. 
Richardson, and W. Brog, eds.), VNU Science Press, Utrecht, 
Netherlands , 1985, pp. 257-271. 

20. M. Bradley. Realism and Adap1a1ion in Designing Hypothetical 
Travel Choice Contexts. Jo11ma/ of Transport Economics and 
Policy , Vol. 12, No. l, 1988, pp. 121-137. 

21. P. H. Rossi and S. L. Nock, eds. Measuri11g Social Judgme/lfs: 
The Factorial Survey Approach. SAGE Publications, Beverly Hills, 
Calif., 1982. 

22. W. P. Beaton , H. Meghdir, and F. J. Carragher. Commuting 
Management Swdy Prepared for the Matsushita Electric Corpo
ration of America. Center for Urban Policy Research, Rutgers 
University, New Brunswick, N.J ., 1991. 

23. D. A . Dillman. Mail and Telephone Surveys. John Wiley & Sons, 
New York 1978. 

24. A. J. Daly. Alogit User Manual. Hague Consulting Group, Neth
erlands, 1989. 

25. D. Hensher and L. Johnson. Applied Discrete Choice Modelling. 
Croom-Helm, London , 1981. 

Publication of this paper sponsored by Committee on Ridesharing. 



TRANSPORTATION RESEARCH RECORD 1346 53 

Status Report on Transportation 
Management Association 
Development in California 

LORI DIGGINS AND ERIC N. SCHREFFLER 

The results of a research project commissioned by the California 
Department o.fTransportation (Caltran ) to explore development 
of lransportauon management associations (TMAs) in California 
are presented. Through a TMA urvey and a eries of workshops, 
several characteristi of California TMAs are identified: geo
graphi? distribution, funding , act ivities, and stage of develop
ment; impetus for TMA formation ; and organizational and tech
nical areas in which TMA need assistance. The role of a Cal trans 
TMA formation funding program in TMA development was also 
examined. Recent experience with TMAs following the imple
mentation of a statewide TMA assistance program and changes 
by Caltrans to the grant program are also recounted. 

In late 1990, there were 56 transportation management as
sociations (TMAs) in California, 75 percent of which were in 
Southern California. Most were initiated after 1988, the year 
the state funding program began . TMAs were divided into 
three stages of development: exploration (37 percent), for
mation (27 percent) , and operation (36 percent) . Most of the 
services provided by TMAs were of an informational or pro
motional nature . Services that directly offered commute al
ternatives were provided only by the most mature TMAs. 

TMA formation was largely prompted by the existence of 
a transportation-related problem or trip reduction regula
tions . The availability of grant funds, although not a reason 
for TMA formation, did contribute to the timing. 

TMAs needed advice with many aspects of their develop
ment and operation. Primary needs included data collection 
and analysis (exploration stage); business organization, mem
bership development, and financial management (formation 
stage); and service planning and evaluation (operation stage). 

In December 1988, the California Department of Trans
portation (Caltrans) initiated the Transportation Manage
ment Association Formation Grant Program with funding from 
the Federal Highway Administration. During the next 2 years, 
Caltrans awarded 43 TMA grants to 40 groups for a total of 
over $2.4 million. The intent of the grants was to provide 
seed funding to support TMA start-up ; this funding was to 
be matched by private funds. 

In fall 1990, Caltrans commissioned a research project to 
explore three aspects of TMA development in California : the 
current status of TMAs in California-their locations , fund
ing experience, activities, and stage of development; the fac
tors that led to TMA formation ; and organizational and tech
nical areas in which TMAs need and desire future assistance. 

COMSIS Corporation , 2615 Pacific Coast Highway, Suite 330 Her-
mosa Beach, Calif. 90254. ' 

Much of this paper is excerpted from the final report of that 
assessment project (1). 

Following completion of the research project, Caltrans 
modified the grant program and implemented a new statewide 
program administered by COMSIS Corporation of one-on
one assistance to TMAs. This paper also draws on recent 
experience with TMAs following these changes. 

DATA COLLECTION 

To assess the current status of California TMAs, the project 
collected background information on the 56 TMAs in exist
ence in fall 1990. Information was obtained through numerous 
sources, but key insights were gained directly from TMAs 
through surveys and TMA workshops held in five locations 
around the state. Both TMAs funded by Caltrans under the 
grant program and those that had not received Caltrans grants 
were included in the assessment. 

Of the 56 TMAs then operating in California, 45 provided 
information by completing the survey form, attending one of 
the workshops , or both. The comprehensive survey, which 
was mailed to all TMAs and collected at the workshops, was 
completed by 38 TMAs. It gathered information on 

• Development and operations activities being undertaken, 
• Primary impetus for TMA formation , 
•Funding sources and amounts, 
• Current and past assistance needs during different stages 

of development, 
• Role of the grant program in TMA formation, 
• Indicators of potential locations for TMA development, 
• TMAs' future vision of themselves, and 
• Perceived results to date . 

Five 1-day workshops also were held to augment infor
mation received through the survey. The workshops were held 
regionally , for Los Angeles-Ventura County, Orange County
Inland Empire, Sacramento-Central Valley, San Diego, and 
San Francisco. Workshop participants included managers and 
board members from 35 TMAs, Caltrans representatives , rep
resentatives of regional planning and ridesharing agencies , 
and other groups involved with TMA development in Cali
fornia . During the morning session of the workshops, the 
participants discussed descriptive information on each of the 
TMAs present, local conditions that led to their formation 
the role of the Caltrans grant program in TMA development'. 
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and information on existing sources of assistance and the role 
of other agencies. The afternoon discussion focused on iden
tifying problems specific to TMAs and needs for further 
assistance. 

Discussion during the workshops was recorded by the con
sultant and used with the survey data to develop a profile of 
TMA development in California, identify the primary reasons 
for TMA development, and identify assistance needed by 
TMAs. 

PROFILE OF TMAs IN CALIFORNIA 

Through the survey and workshops, information was collected 
on six characteristics: 

• Distribution within California, 
•Funding sources, 
•Distribution by geographic focus (service area land use 

type), 
• Distribution by development stage, 
•Typical activities, and 
• Impetus for TMA formation. 

Distribution Within California 

The data showed that in late 1990, TMAs were distributed 
throughout the state, but were clustered in five urbanized 
areas: (a) South Coast Basin (Los Angeles, San Bemadino, 
and Riverside Counties) and Ventura County, (b) Orange 
County, (c) San Diego County, (d) San Francisco Bay Area, 
and (e) Sacramento- Central Valley. 

As shown in Figure 1, 42 of the TMAs were in Southern 
California. Los Angeles County led the state in TMAs, with 
15, primarily located in dense employment areas such as Pas
adena, Century City, and downtown Los Angeles. One was 
located in San Bernadino County and three others were lo
cated in Ventura County. Orange County was the base for 
12 TMAs, most located in or near the 1-405 corridor. The 11 
TMAs in San Diego County were distributed throughout the 
county, but except for one downtown area TMA, others in 
San Diego have emerged in newly developing areas north of 
the city and along the 1-15 corridor. 

Fourteen TMAs were located in Northern California: six 
in the San Francisco Bay area, five in the Sacramento area, 
and three in other Northern California areas. The six San 
Francisco TMAs were evenly divided among downtown San 
Francisco, the east Bay, and other suburban counties. In Sac
ramento, one TMA was located downtown; the others were 
located in high-growth corridors and suburban activity 
centers. 

Funding Sources 

TMA funding sources and amount varied. Over 70 percent 
of the TMAs that participated in the study cited Caltrans as 
a funding source. Most indicated that they had been awarded 
$60,000 from Caltrans, the grant limit in a 50-50 matching 
program. Sixteen percent mentioned having received grants 
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OtherTMAs: 
Trutkcc.North Lake Tahoe, NcVllda County 
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Rlnco11 Villa&•. San Bcrn:ulino County 

FIGURE 1 Geographic distribution of California TMAs. 

from the former Urban Mass Transportation Administration 
(UMTA) (now the Federal Transit Administration), in amounts 
ranging from $45,000 to $1.2 million total for the life of the 
grant (up to 3 years). Another 16 percent had received funds 
ranging from $3,000 to $280,000 from other public groups 
such as oitie , counties, and rideshare agencies. 

Most TMAs ( 63 percent) also indicated that they were funded 
in part by membership dues consisting of from $4 000 to 
$300,000, and nearly half (47 percent) had private in-kind 
contributions of $400 to $100,000. Finally, other sources, such 
as developer fees and donations from chambers of commerce, 
were reported by21 percent ofTMAs, in amounts from $15,000 
to $350,000. 

Distribution by Geographic Focus 

TMA were also characterized in the tudy by their geographic 
focus , that is, the type of development or land u e in their 
service area. They were grouped into four categories: 

• Existing suburban, 
• New suburban, 
• CBD (downtown), and 
•Other. 

Existing Suburban 

Over half (30) of the TMAs in California in late 1990 were 
located in existing (developed) suburban areas. These TMAs 
served existing non-CBD activity centers, usually dense em-
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ployment areas with existing transportation problems. They 
were formed primarily to provide centralized, coordinated 
services to current employers, to assist employers to develop 
and implement in-house transportation demand management 
(TDM) programs , and to address localized transportation
related problems. 

New Suburban 

Twelve of the California TMAs served new suburban areas 
and emerging commercial or residential developments . De
velopers were typically the catalysts in TMA formation, be
cause there were no employers or residents yet . TMA for
mation was often seen as a mechanism to mitigate traffic or 
air quality impacts of planned development. In some cases, 
developers were required by agreements negotiated with lo
calities to mitigate trips to the site or in the area , and a TMA 
was initiated to assist in this effort. 

The preponderance of suburban TMAs in California, 75 
percent of the total, is not surprising given that much of the 
recent employment growth in California, as in many areas of 
the United States, has occurred outside downtown centers . 
It could also point , however, to a possible lack of transpor
tation services and facilities in suburban settings as compared 
with downtown areas. Downtowns often have organizations, 
services, facilities , and programs to support transportation, 
as well as a history of greater awareness and acceptance of 
commuting options by employers and employees . 

CBD (Downtown) 

Six of the California TMAs (11 percent) were located in cen
tral business districts (CBDs) or downtown areas . They served 
CBDs in San Diego, Glendale, Los Angeles, Pasadena, San 
Francisco, and Sacramento. TMAs located in downtowns 
worked with employers, but often also worked with managers 
of the multi-tenant buildings frequently found in downtowns. 
CBD TMAs more often focused on transit promotion and 
parking management than did suburban TMAs, because of 
typically better access to transit and lower availability of free 
employee parking in the CBD. They also promoted accessi
bility to and within downtown for employers and merchants. 

Other 

The remaining eight of the 56 California TMAs served other 
areas, neither in suburban centers or downtown. This category 
included TMAs that serve entire regions, corridors, or in
dustries. Regional TMAs often played a significant role in 
areawide transportation planning and advocacy and a lesser 
role in local service delivery. Corridor TMAs tended to focus 
on development along a particular transportation corridor or 
were formed to mitigate impacts of highway reconstruction. 
Industry TMAs served a single type of employer, such as 
hospitals, within a region or area, and often developed ser
vices and programs unique to employers and employees in 
that industry. 
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Distribution by Development Stage 

The fourth characteristic examined was stage of development, 
that is, how far from TMA initiation to maturity was the 
TMA. TMAs were divided into three development stage cat
egories that correspond to the stages Caltrans has defined 
in its TMA grant program: exploration, formation, and 
operation. 

Exploration 

The exploration stage represented a study effort that deter
mined the feasibility of and need for forming a TMA and the 
conditions under which it would be formed . The effort might 
have considered the appropriateness of a TMA compared with 
another organizational form to address transportation prob
lems, but most often exploration simply examined whether a 
TMA made sense at the time. 

TMAs in this stage were also developing their core group 
of supporters and beginning to define problems and solutions. 
In some cases, they were pursuing formation tasks , such as 
drafting bylaws and developing a work plan, although oper
ating funds had not been secured and TMA formation was 
not certain. Twenty-one (37 percent) of the TMAs in Cali
fornia were in the exploration stage. 

Formation 

The formation stage answered the questions, "Now that we 
want to be a TMA, what will we look like and what will we 
do? How will the TMA be structured and what services will 
be provided?" Fifteen California TMAs (27 percent) fell into 
this development stage. During this stage, a TMA expanded 
its support beyond the core group and planned services. For
mation tasks included hiring staff, adopting a legal status, 
establishing an office , and so on. As with exploratory TMAs, 
the line between formation and the next development stage, 
operation, was often ill defined. TMAs in formation often 
were also undertaking operational activities such as initiating 
a few services , but the primary focus was on formation tasks . 

Operation 

The remaining 20 TMAs (36 percent) fell into the operation 
stage, which included two categories of activities-adminis
tration and service delivery. Administration refers to the ef
forts needed to maintain membership and funding and activ
ities related to running the TMA office and serving the Board 
of Directors. Service delivery refers to provision of services 
such as rideshare matching to members' employees. This stage 
was characterized by a maturation of the organization; de
velopment of stable, ongoing, private funding from member
ship sources; and a track record of service delivery. 

The combination of four geographic area types and three 
development stages resulted in 12 distinct types of TMAs. 
They include, for example, TMAs located in downtowns in 
the formation stage of development, existing suburban TMAs 
in the operation stage, and new suburban TMAs in the ex-
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ploratory stage . The 56 California TMAs were divided into 
the 12 categories as shown in the matrix in Table 1. 

Several points have already been highlighted about the geo
graphic distribution ofTMAs, but the matrix suggests everal 
other observations. First, TMAs were not evenly distributed 
over the three development stages; only about one-fourth of 
TMAs were in the formation stage, whereas the balance were 
evenly divided between exploration (infancy) and operation 
(maturity). The unequal distribution of TMAs by develop
ment stage could be the result of noncontinuous TMA initi
ation, that is, more TMAs having been initiated at certain 
times than others, or of differences in the rates of growth of 
different TMAs. Probably both are partial explanations. 

Table 2 shows the distribution of TMAs by year of initiation 
and 1990 stage of development. Of the 56 TMAs, 15 (27 
percent) were in existence, even if only in embryonic form, 
before 1989. Twenty-one (38 percent) were started in 1989, 
and the balance, 20 (36 percent), were started in 1990. The 
percent distribution of pre-1989, 1989, and l990 start-ups is 
roughly the same as the distribution ofTMAs in the operation , 
formation , and exploration tages in late 1990. Also, as Table 
2 shows, most TMAs in the operation stage had been started 
before 1989, most formation TMAs in 1989, and mo I explo
ration TMAs in 1990. This would also suggest that 12 to 24 
months is required for a TMA to reach the operational stage. 

Because only five TMAs were operating in California in 
1987, it is noteworthy that 20 were operating in late 1990. 
Thus, 15 TMAs were able to move to operation from an 
earlier stage. It is possible that the presence of trip reduction 
regulation, increased awareness of and interest in TMAs as 
a mechanism for TDM implementation, and the increased 
availability of public seed fUnding contributed to this progress. 

A second observation Crom Table 1 is that, except for the 
existing suburban category , the overall distribution of TMAs 
by stage of development does not hold in individual geo
graphic categories. In the new suburban category, for ex
ample, exploration TMAs account for 50 percent compared 
with the overaJI average of 37 percent. Thi · could sugge t a 
recent interest in transportation demand management (TDM) 
on the part of developers, the typical catalyst for new sub
urban TMAs, perhaps because of increased application of 
transportation-related development conditions by planning and 
zoning agencies. Alternatively, it could suggest that the time 
needed to move from exploration to formation is greater in 
areas where mobility problems do not yet exist. 

Also, in the "other" TMA category, the number of for
mation TMAs is higher than would be expected from the 
averages and the number of operating TMAs is lower. This 
might suggest that it is more difficult to develop a TMA in 
one of these settings or it might signal increased recent interest 
in developing TMAs in nontraditional areas. 

TABLE 1 DEVELOPMENT STAGE BY TMA GEOGRAPHIC 
TYPE 

Geographic Area Type 

Devel. Existing New 
Stage Suburban Suburban COD Other Total 

Exploration 11 6 1 3 21 (37%) 
Formation 7 2 3 3 JS (27%) 
Operation 12 4 2 2 20 (36%) 
Total 30 (54%) 12 (21%) 6 (11%) 8(14%) 56 (100%) 
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In June 1990, in its fourth cycle of grant awards, Caltrans 
awarded 18 TMA grants, one for TMA formation and 17 for 
exploration (see section entitled "Recent Experience"). Of 
these grants, nine (50 percent) were awarded to groups in 
existing suburban areas, three (17 percent) to groups in new 
uburban areas, five (28 percent) to CBD groups, and one (5 

percenc) to an "other" group. Although grant to suburban 
groups still outnumbered those to nonsuburban groups, the 
percentage of TMA grants awarded to CBD groups more than 
doubled in this recent award cycle whereas the percentages 
in all other categories declined from the past average. Most of 
the CBD groups were, however, in either suburban CBDs near 
major metropolitan areas or in the CBDs of smaller towns. 

Typical Activities 

The survey also explored the typical activities of TMAs at 
different stages of development. The activities differed by the 
development stage of the TMA, but nearly all TMAs under
took or were planning to undertake the following activities 
during their development: 

•Problem definition, 
• Establishment of organizational status and structure, 
• Membership development and relations, 
• Service delivery, and 
• Planning and evaluation. 

Problem Definition 

Seventy-nine percent of TMA survey respondents had com
pleted the problem definition task. Most generalized their 
problem as "traffic congestion" or "mobility constraints," 
however, rather than citing specific, localized, and tangible 
problems. Of the respondents, 82 percent had secured the 
commitment of the core steering group, but only 58 percent 
had reached a consensus on the problem. 

The dilemma of fostering commitment among the members 
without first forming a consensus on an only generally defined 
problem was an issue for many TMAs. Consensus on a specific 
problem is extremely important, because without a common 
understanding of the nature and source of the problem, it is 
difficult to develop services that will be effective and offer 
real benefits to members. 

Organizational Status and Structure 

Organizational status was broadly defined to mean the struc
ture and independent status of the TMA. Nearly 70 percent 

TABLE 2 CALIFORNIA TMAs: FALL 1990 DEVELOPMENT 
STAGE BY YEAR OF INITIATION 

Development Stage 

Year Exploration Formation Operation Total 

Pre 1989 1 (J.7%) 2 (3.6%) 1l (21.4%) 15 (26.7%) 
1989 5 (8.9%) 9 (16.1%) 7 !12..5%) 21 (37.5%) 
1990 15 (26.8%) 4 (7.1%) 1 1.7~) 20 (35.7%) 
Total 21 (37.5%) 15 (26.8%) 20 (35.7%) 56 (100%) 
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had decided on their legal status, but only 58 percent had 
determined their tax status (for-profit status or type of not
for-profit status). This is probably because TMAs first decide 
whether to be independent or part of an existing group, and 
then, if having decided to be an independent corporation, 
explore the appropriate tax status. 

Eighty percent of the TMAs polled had established a place 
of business. Two-thirds had formed a Board of Directors; the 
remaining one-third were in the process of board formation. 

Membership Development and Relations 

About half of the TMAs had completed three tasks related 
to membership development: member identification, devel
opment of employer or employee data bases, and preparation 
of a membership recruitment plan. In the early stages of de
velopment, TMAs often have a fluid membership, but even 
TMAs in the operation stage can experience considerable 
turnover from year to year. The number of members ranged 
from 1 for a developer-initiated TMA in a new suburban area 
to almost 100 for a CBD TMA. Membership of 10 to 20 was 
average. 

Member and board relations were also explored in the TMA 
workshops. Several TMAs noted difficulty in getting firm 
commitment and even direction from the board. Boards were 
seen as a valuable resource, but many TMAs found it difficult 
to get members to deliver on promised assistance. 

Service Delivery 

TMAs were asked to check the services they offered or planned 
to offer in the future. The most frequently cited services 
offered (mentioned by over one-third) were 

•Member information services (55 percent), 
• Rideshare promotion and fairs (53 percent), 
•ETC network coordination (47 percent), 
•Government relations and advocacy (47 percent), 
•Input to local planning process (42 percent), 
• Ridematching (42 percent), 
•Transit pass sales and distribution (39 percent), 
•Trip reduction plan preparation (39 percent), 
•Employee surveys and analysis (39 percent), and 
• Vanpool formation (34 percent). 

The most frequently mentioned services being planned were 

•Shuttles (39 percent), 
•Guaranteed-ride-home programs (36 percent), 
• Vanpool formation (34 percent), 
•Parking management (34 percent), 
• Vanpool leasing (32 percent), and 
•Child care-transportation link (32 percent). 

Services now offered were largely of an informational or 
promotional nature. Only ridematching and vanpool forma
tion directly offered commuting alternatives. The other ser
vices were primarily targeted at employer members or in
volved general information exchange with commuters. They 
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were aimed at educating commuters and employers rather 
than offering actual commute alternatives. 

The major conclusion from the services that are planned is 
that they tended to be more tangible services oriented toward 
directly providing commute alternatives or affecting com
muting, as through parking management or child care. These 
services, which usually have the greatest effect on commuter 
behavior and trip reduction, were primarily implemented by 
TMAs well into the formation and operation stages. The likely 
reason for the differences between existing and planned ser
vices is that informational and promotional services were far 
easier and less costly to implement than services such as shut
tles or vanpool programs and less controversial to implement 
than parking management. 

Planning and Evaluation 

About 50 percent of formation TMAs had completed work 
and marketing plans, and another 30 to 40 percent were work
ing on them. Of those in the operation stage, approximately 
60 percent reported having a work plan. The fact that not all 
TMAs, particularly in the operation stage, have prepared a 
work plan is significant, because a work plan is an important 
activity guide. Also, both Caltrans and UMTA [now the 
Federal Transit Administration (FfA)], funders to many 
TMAs, require their grantees to develop work plans. 

Fewer TMAs reported monitoring and evaluation as activ
ities, particularly in the earlier development stages. Only 24 
percent of TMAs in the formation stage had a program eval
uation plan. But of operational TMAs, 55 percent were im
plementing program evaluation and 32 percent were evalu
ating services. The relatively low level of service evaluation 
could be due to the fact that many TMAs have not fully 
implemented services or that program evaluation (what the 
TMA is doing) might be seen as a higher priority than service 
evaluation (how effective the services are) . 

Impetus for TMA Formation 

The project also examined the impetus for TMA formation, 
that is, what the conditions were that led to the TMAs' being 
formed. This information was gathered to help in predicting 
when, how, and where future TMAs might be expected to 
form. 

Information gathered both in the workshops and through 
the surveys suggested two primary reasons for formation of 
the California TMAs. One was to respond to a specific or 
general transportation-related problem. Problems such as traffic 
congestion and labor market accessibility were mentioned as 
contributing to their formation by over one-half of the TMAs. 
In some cases, the TMA was formed by employers interested 
in "doing something" about traffic. 

The second reason was to respond to traffic or air quality 
regulations . Regulations sucJl as the South Coast Basin's Reg
ulation XV on air quality and local developer traffic mitigation 
agreements were mentioned by about half of the survey re
spondents as a factor in the TMA's formation. Many of these 
TMAs said that although a problem also existed, the regu
latory environment spurred the TMA's development. 



58 

A factor mentioned by TMAs as contributing to their de
velopment was the availability of public-sector grants for TMA 
start-up. It was not cited as a reason for forming a TMA, but 
was mentioned by some TMAs as influencing the timing of 
their initiation . In most cases, survey respondents said that 
their TMA would have been formed without the grant, but 
probably not as soon or as quickly. 

The responses of some TMAs also indicated that grants 
from the public sector influenced the choice of a TMA over 
another organizational form to address local transportation 
problems. If grants were available "to form TMAs," some 
groups that might have addres ed transportation probJems 
through a chamber of commerce ETC network, or other 
organization might have decided to form a TMA instead. 

These results suggest that new TMAs are likely to form in 
areas of rapid employment growth, primarily suburban cen
ters, where transportation services and facilities are not ad
equate to accommodate the growth. The results also point to 
locations in which local or state regulations require employers 
or developers to reduce vehicle trips. Recent legislation points 
toward a growing trend among state and local governments 
to mandate trip reduction requirements for employers and 
developers. If development growth continues to create 
congestion problems, trip reduction legislation is passed in 
other locations , and governments reinforce the choice of a 
TMA as a TDM mechanism, there will likely be more demand 
for TMA formation. 

ASSISTANCE NEEDED BY TMAs 

A sub tantial part of both the TMA survey and workshops 
was devoted to identifying the assi ·tance needs of TMAs in 
each of the three stages of development. TMAs cited two 
primary needs: financial assistance and one-on-one infor
mation assistance. 

Financial Assistance 

TMAs stated a desire to have public funding beyond the start
up or " seed" period. Some also mentioned the desire for 
funding to support the initiation or testing of specific services 
or to support functions that benefitted the public as well as 
the private sector. Most TMAs have problems with raising 
private-sector funds and establishing a continuing revenue 
stream. TMAs are often undercapitalized and operate on a 
shoestring. The quest for funding preoccupies the attention 
of many TMA managers, especially during the formation stage. 
But even TMAs that have been in existence for several years 
report not feeling secure about their continued funding. 

Information Assistance 

In the survey TMAs were asked to indicate specific organi
zational and technical areas in which they currently needed 
assistance. TMAs that had completed an activity were asked 
if they would have liked assistance with that activity in the 
past. The results were organized by the three development 
stages mentioned earlier. 
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Exploration Stage 

Data collection and analysis were the highest priorities of 
TMA managers who completed the TMA survey. Two-thirds 
of TMAs surveyed need or have needed assistance in this 
area. Having made the decision to pursue the exploration of 
a TMA, fledgling groups required assistance to develop data 
needed to assess conditions in their areas, define problems, 
and identify feasible solutions. TMAs also needed help in 
working with potential members to build consensus on both 
the problem and potential solutions. The survey revealed that 
member identification and commitment of a core group were 
the second and third priorities of TMA managers. 

Formation Stage 

The primary thrust of assistance needed by TMAs in the 
formation stage was in setting up a business. Much of the 
TMA staff came to their jobs with little experience in forming 
a new enterprise , and new staff were often overwhelmed by 
the many challenges they encountered. Based on information 
from the workshops and surveys, formation TMAs also needed 
assistance with program evaluation, development of work plans, 
membership recruitment, and financial planning. 

Operation Stage 

In the operation stage ofTMA development, assistance needs 
focused on administration and service delivery . The highest 
priority among survey respondents was planning for financial 
stability. Concern for financial self-sufficiency continued to 
preoccupy staff attention. TMAs also needed help identifying 
and selling benefits to members. At this point it is essential 
that return on investment be documented to maintain member 
interest and attract new members . Program monitoring and 
evaluation were mentioned as the greatest need by survey 
respondents. 

Another area of assistance needed by operation-stage TMAs 
was service delivery. Most TMAs come into existence to pro
vide services that make it easier for members to meet trip 
reduction mandates or operate in-house programs that are 
best provided centrally. TMAs must determine what these 
services should be and deliver them . Most TMA staff required 
assistance in assessing the demand for services, developing 
performance specifications, and initiating services. 

RECENT EXPERIENCE 

The TMA assessment project was not intended to evaluate 
the effectiveness of individual TMAs nor to determine whether 
the concept was worthy of continued funding and attention. 
It was intended, however, to provide recommendations to 
Caltrans on changes or additions to the TMA Formation Grant 
Program that would enhance the success of TMAs as TDM 
implementation mechanisms. Caltrans chose not to imple
ment all of the recommendations, but did implement many. 
Several concerned the provision of technical assistance to 
TMAs. Others involved changes in the funding guidelines. 
These changes are discussed herein. 
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Caltrans Fourth-Cycle Grant Process 

On the basis of the recommendations of the TMA Assessment 
Report, Caltrans has made several significant changes in its 
TMA grant program. Of the grants awarded during fiscal 
years 1988 through 1990, nearly all were one-for-one matching 
grants of $60,000 for TMA formation, although a $15,000 
feasibility grant was also an option. The discussions in the 
workshops suggested, however, that some of the grantees 
applied for formation grants even though they were actually 
only in the feasibility stage. Thus, some formation grantees 
were still conducting exploration tasks. This perhaps resulted 
in their being less secure and less well-developed at the end 
of the formation funding period than expected. 

In spring 1991, Caltrans announced the fourth cycle of the 
TMA grant program, that is, the fourth announcement of 
solicitation for applications for new TMA grants. In the fourth
cycle guidelines, Caltrans cited "several ways in which the 
TMA Development Grant program could better assist in the 
(TMA) development process: 

• Assist TMAs in clearly defining the problems which they, 
as organizations, are to address. 

• Assist in developing a solid business organization to sup
port the TMA prior to its initial operation. 

• Assist the TMA in designing saleable and effective trans
portation demand management services." 

Each of these areas was identified in the assessment proj
ect as a potential stumbling block for new TMAs. The 
research suggested that some TMAs were experiencing de
velopment problems because of premature formation, poor 
definition of problems or solutions, or lack of sound structural 
organization. 

Therefore, for the fourth cycle, successful completion of a 
distinct feasibility step is now a prerequisite to award of a 
formation grant, in a two-part award. The first part is a $15,000 
exploration grant (no match required) to be used to identify 
the conditions under which the TMA would form and to assess 
the appropriateness of a TMA to address the area's problems. 
In the feasibility study, expected to be completed within 6 
months, grantees define their service areas, identify the ex
isting and projected transportation problems and potential 
TDM strategies, and estimate business community support 
for the TMA and TDM strategies. 

If the exploration study concludes that the TMA is an ap
propriate organization to address the issues and grantees have 
accumulated at least $15,000 in private cash contributions for 
TMA support, they may apply for the second part of the 
award, the formation grant. The formation grant, $60,000 
with one-for-one match by the TMA, is seed funding intended 
to give the grantee time to establish a TMA structure and 
establish initial TMA services. 

Nineteen grants (17 feasibility and 2 formation) were awarded 
in the fourth cycle. The changes to the funding program en
courage groups interested in forming TMAs seriously to assess 
their potential markets and services and develop a consensus 
on the problem and the role of a TMA in addressing that 
problem during the exploration stage. This exploration will 
put them in a stronger position to undertake formation tasks 
if TMA feasibility is determined. Some of the exploration 
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studies funded in the fourth cycle may lead to the award of 
TMA formation grants, and others could result in decisions 
by groups to form ETC networks, regional public-private ad
visory councils, or other groups to address tran portalion is
sues. With this new focus, Caltrans expects to continue to 
foster TMA development in California, but also to enhance 
their prospects for longevity by supporting new TMAs in sev
eral critical initial tasks. 

TMA Assistance Program 

A second recommendation, recently implemented, was for 
development of a program of one-on-one assistance to TMAs. 
In March 1991, Caltrans announced the availability of a new 
program, the TMA Assistance Program, designed to provide 
management and technical assistance to California TMAs. 

The program, which is administered by COMSIS, consists 
of two assistance elements. The first is management consulting 
assistance. In this element, TMA staff request assistance on 
specific topics and a one-on-one meeting is scheduled with 
one of the six TMA advisors on the consulting team. Nearly 
all the TMAs surveyed said that they would benefit from 
assistance with a TMA expert or advisor, preferably in a one
on-one format rather than in group workshops. In the meet
ing, the TMA advisor helps the TMA develop solutions tai
lored to its stated immediate need, but also identifies other 
areas in which the TMA could benefit from the experience 
of the advising team. 

The second element is "quick response" assistance. This is 
assistance that is available on a limited but ongoing basis to 
help with brief, easily answered questions. It can be used at 
any time, but it is envisioned primarily as follow-up to the in
depth management consulting assistance. The advantage of a 
TMA 's meeting first with one of the advisors is that the advisor 
would then be familiar with unique aspects of the TMA and 
its operation and could answer future questions with little or 
no additional research. 

Assistance Requested 

As of November 1991, 23 TMAs had requested assistance. 
Most of the requests came from newer TMAs, primarily those 
initiated since 1989. Only one TMA that existed before 1989 
had requested assistance, but the director of that TMA was 
new to the position. Requested topics have ranged widely. 
The most common requests have been as follows: 

No. of 
Description Reques/s 

Membership development 15 
Membership dues structures 10 
Program and service evaluation 9 
Development of IDM or TMA services 9 
Data collection and analysis 7 
Work plan development 7 
Board relatioos and participation 7 
Financial planning 7 
Shuttle service development 4 

Although it is difficult to draw firm conclusions about the 
TMAs that have requested assistance, there are commonal
ities, some quite encouraging to the long-term future of TMAs, 
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but other less so. The large number of requests for assistance 
with membership development suggests that membership re
cruitment is difficult for many TMAs. Many TMA managers 
report finding this task more time-consuming and less re
warding than they had expected. Persuading employers of the 
benefits of the TMA seems to be easier in areas with employer 
or developer trip reduction requirements, but far from easy 
even there. Many managers did not realize how much sales
manship they would need in their positions. Recognizing this 
need to persuade, many have asked for assistance in mea
suring their successes (evaluation) to document TMA benefits 
to members. 

TMAs do seem to be well aware of the need to provide 
desirable, effec1ive services to attract new members and keep 
existing member . Both new and mature TMAs have stressed 
their desire to be up and running with services as quickly as 
possible, and nearly all have asked for assistance on one or 
more service-related topics. 

There is a danger in the rush to provide services, however. 
Although many TMAs have completed a baseline survey of 
commute patterns in the area and others have asked for as
sistance in this task, few have done any significant market 
analysis of what services their constituents need or want. This 
is due in part to constrained resources; TMAs do not have 
either the money or the time to conduct the full range of 
market research studies needed. There is a growing awareness 
among TMAs that they must tailor services to their areas, but 
too many still choose services and model many aspects of 
their programs on what other TMAs do. 

For some services, such as ride hare matching, this might 
be appropriate , but TMAs are pos ibly spending valuable 
resources to provide services that are not the most effective 
or that their members do not consider worthwhile at the ex
pense of other, more valuable services. The strong interest 
in shuttle services is a case in point. Four of the requesters 
have asked for information on shuttle services despite the 
cautions of transportation professionals that most shuttles, 
especially those in suburban areas, fail. 

An interesting request that has come from seven TMAs 
concerns staff interaction with the Board of Directors. It is 
interesting particularly because it has come from both start-up 
and more mature TMAs. Most of these TMAs have asked for 
ideas on ways to involve their Boards of Directors more deeply 
in membership recruitment and long-term planning, but sev
eral also are interested in rejuvenating their boards' enthu
siasm for TMA activities. An increasing focus on board par
ticipation in strategic planning is especially encouraging, because 
it indicates that some TMAs are thinking beyond day-to-day 
crisis management and taking time to develop a future vision 
of the TMA and an action plan to achieve its goals. 

Interest in guidance on how to reach financial self
sufficiency has also been common. Several TMAs have asked 
for help in pricing their services at an appropriate level, that 
is, high enough to cover the costs of providing the services 
and generate adequate revenue for TMA operation but low 
enough to attract a large number of members. This is a del
icate balancing act, and over one-third of the TMAs have 
asked for assistance in developing a member dues or fee struc
ture. Other TMAs have asked for information or ideas on 

- other potential sources of ongoing funding and assistance with 
financial planning. 
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Planned Assistance Additions 

Tbe assistance program will soon be adding business training 
forTMAs as a complement to the orgaoi.:.cational and technical 
assistance now provided. Many TMA managers, especially 
those with TMAs in the formation stage, cited the need for 
assistance in establishing and running a business. TMA staffs 
are usually small, and few managers bring a business back
ground to the TMA. This training, which will be available to 
all TMA managers in California through the University of 
Southern California Entrepreneurial Services Program , will 
teach a business approach to TMA management. It will focus 
on strategic business development, the process of developing 
and marketing new services, and financial management . 

A soon-to-be-implemented change to the assistance pro
gram will be its extension to fourth cycle grantees. It was clear 
from the assessment research that problem definition, devel
opment of mission and goals, and consensus building were 
important early tasks overlooked by many TMAs. Recent 
contact with existing TMAs has further confirmed the impres
sion of this omission. As a result, a istance will now be of
fered to the steering committees of recent TMA feasibility 
grants to help them address these issues early in the TMA 
exploration process. This assistance is expected to lead to 
more realistic exploration studies and development of more 
solidly founded TMAs. 

Caltrans' TMA Assistance Program will continue to evolve 
to meet TMAs' needs. The assistance is tailored to each re
quest and follow-up is provided to ensure that the assistance 
is responsive. Written guidance materials also are being de
veloped in response to specific requests, and these materials 
will be available to other TMAs in the future. As more TMAs 
are formed, through future Caltrans funding cycles and the 
natural development ofTMAs, the program will need to evolve 
with these changes. 

FINDINGS AND CONCLUSIONS 

The research undertaken for the TMA Assessment Project 
and presented in this paper suggests several notable conclu
sions about the status of TMAs in California that likely apply 
to TMA development in other locations as well. 

TMA Development Stages and Critical 
Developmental Issues 

TMAs pass through three distinct stages from inception to 
maturity and face specific challenges in each stage: 

1. The first stage, exploration, represents a study effort of 
the feasibility of a TMA to address the area's problems. The 
primary challenges during this stage are defining specific, tan
gible problems and developing member consensus on both 
problems and solutions. 

2. The second stage, formation, involves the establishment 
of an organization structure and identification of appropriate 
TDM strategies. During this stage, TMAs must develop se
cure funding sources and effective services that are perceived 
as valuable to members and potential members. 
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3. The third stage, operation, is characterized by financial 
self-sufficiency and a track record of service delivery. In this 
stage, the TMA challenges are to maintain member interest 
beyond the initial core support and to document benefits and 
successes. 

Length of Development Period 

TMAs differ in the speed of their development, but 18 to 24 
months seems to be the average time required to progress 
from exploration to operation. Movement to operation is en
hanced if the exploration stage includes a thorough identifi
cation of the problems to be addressed and development of 
consensus on both problems and solutions. 

Reasons for TMA Formation 

TMAs reported two primary reasons for formation: to address 
a transportation-related problem and to respond to traffic or 
air quality regulations. 

This suggests that new TMAs are likely to form in areas 
with rapid employment growth and insufficient transportation 
systems and services. The results also point to TMA devel
opment in areas where employers and developers are required 
to reduce vehicle trips. Although not cited as a reason for 
formation of a TMA, the availability of grants for TMA start
up was mentioned as contributing to the timing of formation. 

Funding 

TMAs draw funding from a variety of public and private 
sources, but most are undercapitalized and operate on a 
shoestring, particularly during the early stages. Even TMAs 
in the operation stage report concerns over financial self
sufficiency. 

Services 

TMAs typically begin to develop services during the formation 
stage, but actually implement few until the operation stage. 
Initial TMA services are frequently informational in nature, 
such as rideshare promotion, but offer few tangible alterna
tives to commuters. As the TMA matures, its services are 
generally broadened to include services, such as vanpool leas
ing and guaranteed-ride-home programs, that can more di
rectly affect commuting behavior. 

Evaluation 

Few TMAs now actively monitor or evaluate their services. 
This could be due to the fact that many have not fully im
plemented services, or that program evaluation (what the 
TMA is doing) is seen as a higher priority than service eval
uation (effectiveness of services). The absence of evaluation 
data makes it difficult to determine how effective TMAs are 
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as TDM implementation mechanisms, either individually or 
as a group. 

Assistance Needs 

TMAs report needing assistance on a wide variety of topics 
related to TMA operation and service planning and delivery. 
Primary assistance needs vary by stage of development: 

• Exploration stage: data collection and analysis, problem 
definition and consensus building, member identification. 

•Formation stage: business start-up, program evaluation, 
member recruitment, and financial planning. 

•Operation stage: service development, service monitor
ing, financial planning, and board and member relations. 

Research Needed 

The TMA Assessment Project identified many of the char
acteristics of current TMAs, that is, what TMAs are and do. 
Little is known, however, of the effectiveness or cost
effectiveness of TMAs as mechanisms for TDM implemen
tation-whether what TMAs do improves area mobility or 
reduces trips in an area. This is due in large part to the absence 
of data on TMAs' impact on trip-making patterns or on trans
portation decision-making processes that can lead to increased 
commute options. 

Interest in determining TMAs' effectiveness is increasing, 
however, as both public and private groups demand to know 
if the resources they allocate to TMAs are well spent. A 
thorough evaluation of the results achieved by existing TMAs 
is greatly needed. Many of the findings noted in this paper 
suggest that TMAs require several years of growth before 
they are fully operational and before they should be expected 
to produce trip reduction results. A point in TMA develop
ment is now being reached , however, when TMAs are both 
numerous and mature enough for a rigorous study of their 
effectiveness to be contemplated. TMAs, their members and 
other funders, and many other public and private groups would 
benefit from such research. 
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Transportation Management Associations 
and Privatization 

CATHERINE Ross, ERIK FERGUSON, AND MICHAEL MEYER 

The role of transportation management associations (TMA ) within 
the broader context of privatization is examined and their po
tential for the delivery of innovative, les expen ive, and respon
sive service is evaluated. Findings support their further devel
opment and uggest that federal; state, and local governments 
consider strategies to encourage their formation. The results re
ported here are based on information collected in a survey of 
TMAs and previous research findings. A survey of Executive 
Directors and Boards of Director of 110 TMA was conducted 
in 1991 with a 55 percent re ponse rate. The benefits of priva
tization are examined from both a historical and a contemporary 
perspective, focusing on recent government initiative to enhance 
the role of the private sector. Although TMAs were initially 
formed almost a decade ago, there has been little evaluation; in 
fact, more than 50 percent of existing TMAs have not conducted 
an assessment. 

Transportation management associations (TMAs) represent 
an opportunity to merge the public and private sectors in a 
manner that is potentially innovative, less expensive, respon
sive to local needs, and comprehensive. Governments have 
a long history of cooperation with the private sector for a 
wide variety of services. Recently, there has been a call for 
increased involvement by the private sector in the provision 
of mass transit, because privatization potentially reduces costs 
and increases efficiency. There are many methods by which 
governments can privatize some of their transportation ser
vices, and transportation management associations (TMAs) 
are one of the most innovative and uncomplicated ways for 
the private sector to provide transit on a relatively small scale. 
In this paper TMAs are examined within the context of pri
vatization and their potential for innovative, less expensive, 
and responsive service is evaluated. Findings suggest that fed
eral, state, and local governments should consider investing 
in strategies that will encourage the formation of TMAs. There 
is continuing need for objective, analytic assessment of TMAs; 
more than 50 percent of existing TMAs have never conducted 
an evaluation. The results reported here are based on infor
mation collected in a survey of TMAs and previous research 
findings. The survey of Executive Directors and Boards of 
Directors of 110 TMAs was conducted in 1991 with a 55 
percent response rate. 

HISTORY OF PRIVATIZATION OF 
TRANSPORTATION SERVICES 

From the beginning of organized transportation, private op
erators were involved in service delivery. A private operator 
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is anyone who owns a mode of transportation or a person or 
firm whose business it is to make a profit by transporting 
people or goods. By the end of the 19th century, cities had 
granted electric streetcar franchises to private operators, and 
developers often funded the construction of these lines to 
increase the value of outlying properties. Until the early part 
of this century, all roads were state-owned or privately owned, 
with no assistance for planning, engineering, construction, or 
maintenance. With the creation of the Bureau of Public Roads 
in 1916 and the Federal-Aid Highway Act of 1934, the federal 
government substantially increased its role in the provision 
of transportation services. 

All of the nation's available resources were consumed dur
ing World War II, and operators attempted to maintain ex
isting service while meeting the great demand for new ser
vices. In 1944 private transit operators carried over 23 million 
passengers, the largest number of transit passengers ever (1). 
In that same year, Congress passed the Federal-Aid Highway 
Act of 1944, which chronicled the ever-increasing role of the 
federal government in the provision of transportation ser
vices. This act authorized federal-aid highway funding up to 
45 percent for primary roads, 30 percent for secondary sys
tems , and 25 percent for an urban extension of primary and 
secondary roads. Buses were the preferred method of public 
transportation, and bus systems operated under the same fran
chise system that governed their predecessors, the streetcars. 

After the war ended, transit ridership decreased by the 
same rate at which it had increased during the war. Ridership 
dropped from about 17 billion passenger-trips in 1950 to fewer 
than 9 billion passenger-trips in 1961 (2). People bought au
tomobiles at record rates and moved to the suburbs. Transit 
operators found themselves in financial trouble during this 
period because of long-deferred maintenance and labor de
mands. Public transit authorities were created, and they op
erated the financially strapped businesses in many cities. The 
earliest notable ones are the Chicago Transit Authority and 
the Metropolitan Transit Authority of Boston, created in 1947, 
and the New York City Transit Authority, created in 1955 
(J). Because of market failures, the role of the private pro
vider of transportation services decreased during the next 
decades, except those in air and water transportation. 

In 1964 Congress enacted the Urban Mass Transportation 
Act providing federal grants to cities for the purchase of local 
transit companies. By 1980 the public sector owned and op
erated 92 percent of all bus and rail transportation in the 
country (2). During this time, ridership continued to decrease, 
and operating deficits grew. In 1974 the federal government 
authorized subsidies for local transit authorities, but these 
subsidies failed to reverse the trends. Federal, state, and local 
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subsidies for public transit rose from $132 million in 1970 to 
over $5 billion in 1983. Ridership, on the other hand, re
mained at about 6 billion passenger-trips a year during the 
same period (J). 

As the demand for federal assistance grew, the govern
ment's ability to provide that assistance decreased. During 
the Reagan Administration the privatization of many services, 
including transportation, was considered an effective way to 
generate revenue and lower costs. The logic behind this is 
that through the privatization of transportation services, com
petition for services increases. Increased competition poten
tially increases efficiency and reduces costs ( 4). The public 
transportation marketplace would change as a result of com
petitive forces, rather than through public regulation. Studies 
have shown that private-operator labor costs are about half 
of public-operator labor costs (5). Governments could benefit 
by selling their physical assets and shifting the money to other 
programs. To achieve a greater level of private participation 
in the transportation marketplace, the U.S. Department of 
Transportation attempted to remove barriers in the operation 
and financing of transportation services. 

In 1984 the former Urban Mass Transportation Adminis
tration (now the Federal Transit Administration) issued a 
Policy on Private Participation in the Urban Mass Transpor
tation Program. This policy provided guidelines for compli
ance with several sections of the Urban Mass Transportation 
Act (1). Section 3(e) prohibited unfair competition with pri
vate providers by publicly subsidized operators. Section 8(e) 
required maximum participation of the private sector in the 
planning of public transportation services. The Surface Trans
portation Assistance Act of 1982, which added Section 9, 
established procedures for involving the private sector in the 
development of the Transportation Improvement Program 
(TIP) as a condition for federal funding (1). This policy calls 
for the early involvement of private providers in the devel
opment of new transit services and for their maximum feasible 
participation in the provision of such services. The policy 
identifies the principal criteria used by UMT A to determine 
if recipients have complied with the statutes. UMT A requires 
the transit agency to consult private providers when it de
velops plans for new or restructured services. 

In addition, transit agencies must consider private carriers 
for the provision of new or restructured services, and they 
must also use a true comparison of cost when comparing 
publicly provided service with that of private providers (1). 
This policy represents a major departure from past federal 
policy toward public transportation operators. Previously, public 
operators had virtually monopolized federal funds for transit 
facilities, equipment and service. With the enactment of this 
policy, transit agencies needed to consider private-sector op
erators as competitors for the provision of transportation ser
vices (1). Local transit agencies began to implement the policy 
almost immediately. By 1988, 35 percent of local transit agen
cies had contracted out at least a portion of their service to 
private providers ( 6). Public transit agencies are also exploring 
other ways to involve the private sector in the provision of 
public transportation, such as impact fees and TMAs. 

In this decade, cities and states face unprecedented budget 
crises, the transportation infrastructure is deteriorating, and 
the administration wants to reduce funding. State and local 
governments are proposing tax increases and service reduc-
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tions in response to shrinking budgets. In this environment, 
the privatization of transportation services can be a viable 
alternative to service reductions and increases in taxes. In 
March 1991, the New York City Council's Economic Devel
opment Committee heard testimony concerning the sale of 
LaGuardia and Kennedy airports. The sale would bring an 
estimated $1 billion to the city of New York, along with mil
lions in tax revenues (7) . This kind of approach, in which the 
public sector sells facilities and then contracts with the pur
chasing authority, is representative of another aspect of 
privatization. 

There is, however, a major federal obstacle that attenuates 
the feasibility of privatization of transportation services. Most 
local governments finance their infrastructure projects in part 
with federal grants from agencies other than UMT A. In return 
for these grants, the federal government requires local gov
ernments to sign detailed grant agreements, many of which 
discourage privatization. In one case, the proposed sale of 
the Albany, New York, airport was prohibited by the Federal 
Aviation Administration (FAA) because of FAA's interpre
tation of the grant agreement (7). 

In 1988 every federal agency adopted the Uniform Admin
istrative Requirements for Grants and Cooperative Agree
ments to State and Local Governments. These guidelines per
mit local · and state governments to terminate a federal grant 
unilaterally for any reason. Before 1988, the law required that 
both parties agree to the termination. In the event of a ter
mination, the grantee must negotiate a settlement for the 
outstanding grant obligations, either directly with the granting 
agency or, if the agency is uncooperative, with the Justice 
Department (7) . With these guidelines, local governments can 
take steps to investigate the privatization of transportation or 
other services. 

PRIVATIZATION OF PUBLIC SERVICES 

Privatization of a public service is the direct and voluntary 
involvement of the private sector in the planning, funding, 
delivery, operation, and ownership of a traditionally public 
service (8). There are three categories of privatization: 
private-sector choice, financing, and production of a service; 
public-sector choice and financing with private-sector pro
duction of the service; or deregulation of private firms that 
provide a service (9). In the first category the public sector 
transfers all responsibility for a service to individual con
sumers. These consumers first select the level of service that 
they desire and then purchase that service from private sup
pliers. Government involvement is minimal. In the second 
category of privatization, the public and private sectors are 
both active in the provision of services. Consumers collec
tively select and pay for the amount and type of service desired 
through the government . The government then contracts with 
private firms to produce the desired quantity and type of 
service. The third category occurs when governments reduce 
or eliminate the restrictions imposed on private firms that 
provide individually selected services. 

The private sector finances and produces traditional public 
services and has been increasing its involvement. Private com
panies across the nation are already experimenting with new 
opportunities. In Pittsburgh, Pennsylvania, the developer of 
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an office complex near Three Rivers Stadium plans to provide 
a peoplemover service that would connect the project to the 
city's light rail transit system. The developer will contribute 
to the financing and construction of the peoplemover. Ad
ditional funds will come from parking revenue at Three Rivers 
Stadium and advertising, and the system will operate without 
charging fares. The capital costs of this project will be 30 to 
50 percent below public construction costs, and operating 
costs will be less than half of a public agency's operating costs 
(10) . In Chicago, Illinois, about a dozen private companies 
operate fleets of subscription buses that connect the down
town with the suburbs. Passengers subscribe to the service on 
a monthly basis. The system competes directly with the city's 
commuter rail line and operates as a charter bus service to 
avoid the quagmire of route and price regulation (11). Just 
outside of Dallas, Texas, in the planned city of Las Colinas, 
developers and property purchasers are funding an automated 
system designed to link all of the major urban centers of the 
new community (8). In Tysons Corner, Virginia, area busi
nessmen responded to the inadequacy of public transit by 
forming the Tysons Transportation Association (TT A), one 
of the country's first TMAs. TT A installed and currently op
erates a vanpool system for employees of member businesses, 
and the revenue necessary to maintain the system is generated 
through fare collection (12). 

The private sector produces publicly selected and financed 
goods in three ways. First, the private sector can produce 
intermediate goods, such as vehicles and computers, that the 
government uses to supply the final service. The private sector 
may also produce services, such as maintenance or account
ing, that the government must buy in order to carry out its 
operations. Finally, private producers can provide the final 
services, such as education, police and fire protection, and 
transportation, that are consumed directly by the public (9). 
The provision of the final service itself is usually the objective 
of privatization. 

Governments throughout the country are contracting with 
private companies for the provision of final services. In New 
Jersey private carriers operate 35 percent of the state's com
muter bus transportation (13). In Las Vegas, Nevada, the city 
government recently awarded a contract for the provision of 
a new transit service. Under the terms of the agreement, the 
city provides the right-of-way for the system, and the private 
company finances, builds, owns, and operates the system (8). 
Johnson County, Kansas, a suburban county of Kansas City, 
Missouri, contracted its commuter bus service to a private 
provider because of dissatisfaction with the service provided 
by the public transit agency in Kansas City. Under the terms 
of the contract, the government requires the provider to paint 
and maintain its vehicles to county standards. The government 
has also imposed certain performance standards on the service 
(14). One major barrier to contracting out is Section 13(c) of 
the Urban Mass Transportation Act of 1964, which provides 
public-sector transit employees with extensive protection against 
any federally supported activity that may threaten their jobs. 
Unions may use this provision to block attempts to contract 
services out. Contracting also suffers from a lack of visibility , 
and many private operators do not take advantage of the 
opportunity to bid on contracts. 

The third and final type of privatization involves the relax
ing or lifting of restrictions that the government can impose 
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on private providers of transit services. These regulations often 
prevent smaller private firms from entering the market. For 
example, many cities restrict the number of taxis that can 
operate in the city, even though taxis may be an economical 
alternative to public transit in low-density residential neigh
borhoods. Studies indicate that in areas where government 
deregulates entry into the taxi market, the quality of the ser
vice improves. Free entry results in shorter waits and better 
integration with local bus and rail systems (3). 

Another private transit alternative that suffers from heavy 
government regulation is the jitney. A jitney is a small van 
or station wagon that carries a small number of passengers 
along a semifixed route on a regular basis. Jitneys were pop
ular in this country in the early part of this century, but cities 
eventually banned them through the efforts of trolley oper
ators, who claimed that they were unlicensed and cut into 
their rush-hour profits. Jitneys are quite popular in developing 
nations because they are relatively inexpensive; in fact, they 
operate illegally in many cities in the United States because 
of the demand by lower-income groups. San Diego, Califor
nia, legalized jitneys in the early part of the 1980s, and by 
1983 they carried 12,000 passengers a week at fares that were 
significantly Jess than those charged by taxis (3). 

Government regulation can also work against vanpools and 
commuter buses. The courts usually consider these services 
to be public carriers; therefore, these services are subjected 
to the same route and fare regulations that govern public 
transit. As mentioned earlier, the subscription bus service in 
Chicago can remain in business only because it operates as a 
charter bus service. Recently, several states have exempted 
employer-sponsored vanpools from regulation, and Tennes
see even allows private bus service without regulation in spe
cially designated "citizen transportation areas" (3). 

Governments desire privatization because it can be a way 
to reduce public costs. In looking at the cost savings accrued 
through privatization, the argument is that government pro
ducers have no incentive to hold down production costs, whereas 
private producers who contract with the government do. The 
lower the cost incurred by the firm in satisfying the contract, 
the greater the profit will be for the firm. Competition among 
potential private suppliers for a contract (for a limited period, 
after which the government can change contractors) will result 
in the lowest possible cost for the specified level of service 
(9). The following quote summarizes the argument: 

Competitive bidding by profit-maximizing firms for a well
specified output guarantees that the product will be produced 
at the lowcs1 cost. The absence of competition and profit in
centives in the public sector is not likely to result in cost optimi
zation. (15) 

Three potential sources of lower production costs for pri
vate firms are lower labor costs and better management, more 
research and development, and faster innovation of the re
sults. Lower labor costs result either from lower wages, which 
implies that the government pays inflated wages for a given 
skill, or from less labor input, which suggests that the gov
ernment either employs too many workers or uses inefficient 
production methods (9). A private firm is more flexible than 
a public transit agency. Private operators may try out different 
approaches more quickly, whereas government tends to ad
here to the current approach because change often creates 
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substantial political difficulties for local officials. Better man
agement or experimentation and innovation with different 
production methods may be the reason for lower production 
costs and fewer workers. In addition, private firms may use 
retained earnings to finance research or to purchase new cap
ital equipment, which lowers unit production costs. Govern
ment may not allocate tax revenues to those purposes as easily 
because there are many competing demands for a share of a 
government's budget (9). Clearly, these are characteristics 
that should be applied in public service delivery . 

TRANSPORTATION MANAGEMENT 
ASSOCIATIONS 

TMAs are one form of privatization of public transit; they 
are also known as transportation management organizations 
(TMOs). They are public-private partnerships with a strong 
emphasis on private-sector participation. Many TMAs form 
as a response to the problem of traffic congestion in suburban 
areas (16). Other reasons for the formation of a TMA include 
the promotion of economic development and the improve
ment of air quality. Today there are 110 TMAs in various 
stages of development across the country. Most of these or
ganizations started up within the last 3 years, although the 
first TMAs were initially formed almost a decade ago. 

Structure of TMAs 

TMAs have an overwhelming private-sector composition and 
orientation (Table 1). The average TMA consists of about 30 
member organizations, 22 (73 percent) of which are private , 
for-profit firms. Another six (20 percent) of the member firms 
are private, nonprofit groups, and two member organizations 
(7 percent) are public agencies. Corporate membership is 
usually voluntary, and each member often pays membership 
dues. This money could be considered public money spent by 
the private sector. Additional sources of revenue include con
tributions from developers and local government and fees 
collected from the users of certain services. A Board of Di
rectors governs the overwhelming majority ofTMAs (82 per
cent). The average board consists of about 14 members , 12 
of whom (86 percent) are allowed a vote. In most cases, the 
board appoints an Executive Director to administer the TMA. 
On average, eight board members (57 percent) represent pri
vate, for-profit firms. Private, not-for-profit organizations and 
public agencies have three representatives (21 percent) apiece . 

TABLE 1 STRUCTURE OF TMAs 

Characteristic 

Average size 
Member organizations 

Private 
For profit 
Nonprofit 

Public agencies 
Governed by Board of Directors 

Private for profit 
Private nonprofit 

Average Board size 

No. 

30 

14 

Percent 

73 
20 
7 

82 
57 
21 
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Almost all private, for-profit board members may vote, but 
members representing other interests receive that privilege 
less frequently . When surveyed, board members cited the 
following reasons for joining the TMA board: to address local 
transportation problems, to represent their organization di
rectly, to assist in the establishment of the TMA, to serve as 
a liaison between the TMA and other organizations, or all of 
those reasons (Ferguson et al., unpublished data). 

The most common goals of TMAs are the implementation 
of travel demand strategies, such as ridesharing and transit 
use, and the reduction of congestion and pollution. TMAs 
typically include information on carpools and public transit 
scheduling, guaranteed rides home, and vanpools. In addition 
to these services, several TMAs also operate as advocates in 
local politics. The members of TMAs often have considerable 
influence with local government, and the TMA can organize 
this influence into a significant lobbying unit. TMAs have also 
negotiated with local public transit agencies for route adjust
ments that better serve the needs of the community (17). 

Examples of TMAs include, among many others, the 
Woodlands, a mixed-use development outside Houston, Texas. 
Here the developer provides a vanpool to residents of the 
community because public transit does not service the area. 
The Hacienda Business Park in Contra Costa County, Cali
fornia, developed a program that focused first on the pro
motion of ridesharing. In later stages the program will expand 
to include flexible work hours and shuttles to public transit 
stations. The El Segundo Employers Association in Los An
geles, California, was formed to address transportation prob
lems at Los Angeles International Airport (LAX) . The as
sociation is responsible for the implementation of reversible 
lanes at the airport, a carpool and vanpool program, a flexible
work-hours program, and the provision of a bike path (18). 

TMAs are not being effectively monitored. In fact only 19 
percent have participated in any kind of an evaluation and 
therefore it is difficult to ascertain the magnitude of their 
impact on privatization: 

Status of Evaluation 

Evaluated 
Not evaluated 
Planned evaluation 

Yearly 
2-3 years 
Never 

Privatization and TMAs 

Percent 

19 
54 

24 
31 
20 

The provision of mass transit services presents both the public 
and private sectors with two potential roles: service sponsor 
and service provider. A service sponsor decides what services 
to provide and their characteristics, such as routes, schedules, 
and fares . The service sponsor arranges for provision of the 
service. The sponsor's role is essentially one of policy making , 
planning, and facilitation . The service operator, on the other 
hand, actually produces the service-operates and maintains 
the vehicles, hires the drivers, and so on. There is no reason 
why sponsor and operator must be the same organization, 
and in many public services different groups play each role 
(5). In traditional mass transit, the government is both sponsor 
and operator. Most discussions of privatization focus on the 
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private sector as service provider, with the government main
taining its role as sponsor. For example, the government may 
contract out its bus routes but at the same time may impose 
certain performance standards through the contract. The pub
lic sector remains the sponsor of the service and retains control 
over the amount and quality of transit service provided (5). 
A good example of the two roles exists in New York City, 
where private firms provide about 15 percent of the local 
transit service. However, local-service bus firms, which also 
provide some express bus service, have exclusive rights to the 
routes they operate. The government, however, still regulates 
fares and other service features (5). This type of privatization, 
with government as service sponsor and the private sector as 
service provider, presents several potential obstacles: 

• Transit managers tend to view privatization of transit ser
vices unfavorably. 

• Transit labor unions are almost always opposed to con
tracting. 

• When subsidy sources are dedicated exclusively, as is often 
the case for large transit agencies, transit policy makers may 
lack the incentive to support contracting. 

• The service quality of private operators may be below 
public agency standards, creating dissatisfaction on the part 
of the sponsor and the patrons. 

• Finding a suitable private provider may be problematic, 
and maintaining a competitive environment may be difficult. 

• Although the monetary savings may be impressive in per
centages, the dollar amounts may not be enough to warrant 
contracting (19). 

With TMAs, the discussion of privatization acquires a slightly 
different perspective. In this case government is neither ser
vice sponsor nor service provider . The TMA is formed by its 
members' volition, and they decide what services to offer and 
either provide those services directly or contract them out. 
The TMA is almost always the service sponsor and frequently 
the service provider as well. The role of the government is 
that of advisor. 

As a result of this difference in roles, some of the afore
mentioned obstacles to privatization may no longer apply. 
The government does not have to find a suitable private pro
vider, and competition is irrelevant because profit is not a 
major motivation for most TMAs, as indicated by the goals 
and objectives mentioned earlier. TMAs form in response to 
shortcomings in the public transit system and provide services 
that currently do not exist . As a result, labor unions and transit 
managers may argue in favor of the public provision of those 
services, but the initiation of new services does not threaten 
jobs or subsidies. The problem of the quality of service should 
take care of itself. If users are dissatisfied with the service, 
they will stop using it. The purpose of the TMA is to en
courage alternatives to automobile commuting. The quality 
of the service must be such that these alternatives are attrac
tive to potential users. 

With the new definition of roles comes a new set of potential 
barriers. The creation of a TMA depends almost entirely on 
private-sector initiative. The private sector decides that the 
area needs a TMA, and the private sector can dissolve the 
TMA at any time. Even if some business leaders do organize 
a TMA, membership is voluntary, and not all businesses in 
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the area served must belong. The government must identify 
strategies that encourage the formation and the perpetuation 
of TMAs, as well as policies that encourage businesses to join. 

The government can encourage the formation of TMAs by 
making lhem mandatory. There are several tools that the 
government can use to accomplish this objective. Localities 
may enact trip reduction ordinances , which force businesses 
to investigate methods by which the number of trips to and 
from their locations may be reduced. Government may also 
tie the formation of a TMA to the granting of building oc
cupancy permits and the approval of rezoning requests. The 
government may also, for budgetary reasons, not be able to 
extend transit services to a new development. Because ac
cessibility and convenience are important to both employees 
and customers, the firms in the project may want to provide 
some transit services of their own. Developers can also require 
membership in the TMA as part of the lease agreement. 

There are also several incentives that government can offer. 
For example, because many TMAs attempt to link an area 
with existing public transit lines, the public sector can offer 
discounted passes for TMA members. The local government 
can also offer property tax breaks for businesses that join a 
TMA. Developers who agree to help start up a TMA in their 
lease agreements could be exempted from paying certain im
pact fees. 

CONCLUSIONS 

TMAs are but one technique that governments can use to 
privatize transit services. These associations have several fea
tures that appeal to the public sector: they require relatively 
little public money, and they offer a degree of flexibility in 
the provision of service that large public transit agencies lack. 
TMAs also indicate a willingness among developers and busi
ness leaders to assume some of the responsibility of meeting 
the transportation demand that their operations generate. In 
addition to these benefits, governments should be aware of 
the following characteristics: 

• TMAs are formed mainly through the initiative of the 
private sector. Governments may have limited ability to re
quire TMAs, but the most important role of government is 
that of advisor and coordinator. Governments need to explore 
incentives that will lead to the formation and continuation of 
TMAs. 

• TMAs serve private-sector interests. The majority of vot
ing members on the average TMA board represent private, 
for-profit firms. Governments must insist on the consideration 
of public concerns. 

• The service area of a TMA is usually quite small as com
pared with those of public transit agencies. TMAs often serve 
only the needs of a specific service activity area within the 
community. Governments should explore ways to expand the 
scale of TMA operations. 

TMAs are an innovative mechanism for the privatization of 
transit services, and governments should examine their po
tential in meeting local transit demands and develop creative 
support mechanisms. 
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Road and Parking Pricing: 
Issues and Research Needs 

KIRAN U. BHATTA AND THOMAS J. HIGGINS 

Road and parking pricing are of increasing interest to transpor
tation and air quality planners as ways to reduce automobile use 
and traffic with its associated pollution. Three road and parking 
pricing concepts are examined. The issues of effectiveness , fea
sibility, legality, acceptance , and implementation are evaluated 
on the basis of experience and research to date. In road pricing, 
key issues include public acceptability, legal impediments with 
respect to pricing of federally aided facilities legislative require
ments concerning enforcement, administr ation of large-scale per
mit distribution or automatic vehicle identification (A VI) sys
tems, and institutional requirements pertaining to administration, 
enforcement and revenue distribution . l'arking pricing is ue re
late to the extent of pricing (public or private parking facilities 
or both), the legal and administrative implications of taxing the 
providers or users of parking, how employer policies interact with 
parking pricing to influence employee automobile use and mode 
choice, and the question of enforcing pricing permit schemes on 
private property. Specific research and assessment needed to ad
dress the issues are suggested, and roles for local , state, and 
federal agencies in carrying out the research agenda are 
identified . 

Three broad road and parking pricing strategies may reduce 
congestion and improve air quality in urban areas . Pricing 
may focus on 

• Major facilities, including freeways and highways in a 
region or leading to and from large activity centers and down
towns; 

• Areawide networks, including surface streets in a con
gested zone; 

•Areawide parking, including parking facilities in a zone. 

ROAD AND PARKING PRICING OPTIONS 

Facility Parking 

In facility pricing, road users would be charged on the basis 
of their use of congested highway facilities. A congestion 
pricing program could cover a large portion of the highway 
network or could confine charges only to selected freeway 
segments or facilities in a travel corridor. The required charges 
for highway use could be assessed automatically by mounting 
electronic licenses on the affected vehicles. The charges would 
be made at pricing points along a facility through electronic 
roadside interrogators . This technology , dubbed automatic 
vehicle identification (AVI) , has been tested successfully in 
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controlled pilot projects . It promises an effective way of im
plementing road pricing, although many questions about its 
application in the United States remain unanswered. 

One major problem with A VI is how to accommodate oc
casional road users who may not have electronic licenses. For 
these infrequent users, supplementary licenses would be nec
essary, making it more costly to enforce and administer the 
program. If all vehicles were equipped with AVI (perhaps for 
theft prevention, collection of travel data, or general vehicle 
identification and registration), this problem of the occasional 
user would be solved . 

The alternative to A VI is to require the affected vehicles 
to prepurchase and display supplementary windshield permits 
(daily, weekly , or monthly). The administrative and enforce
ment problems for this option are likely to be more difficult 
compared with those for AVI, because it would require retail 
distribution systems and manual or photographic monitoring 
of moving vehicles for proper use at freeway ramps and 
intersections. 

Areawide Pricing 

In the areawide pricing alternative, vehicles entering an area 
from surface streets or freeway exit ramps would pay a special 
price or charge. Larger or smaller areas could be designated 
as priced areas. Clearly, larger benefits would be realized if 
pricing was applied to all areas with significant congestion. 

It would not be appropriate from the efficiency standpoint 
to price an entire region, simply because not all areas in a 
region are congested. However, to guard against the disad
vantage to competitive businesses and development in priced 
areas , more than just a few areas within the region would 
need to be considered for pricing (possibly most major activity 
centers). 

As with facility pricing, electronic licenses could be used 
to automatically charge the affected vehicles at roadside pric
ing points equipped with electronic interrogators. Again, there 
is the problem of A Vi's accommodating occasional users. 
Alternatively, supplementary licenses could be required for 
all vehicles entering the designated priced areas. The use of 
supplementary licenses for areawide pricing application might 
not be as problematic as their use for freeway pricing. In area 
pricing, monitoring would be required for vehicles moving 
much slower than in corridor applications. Such area pricing 
has been used in Singapore, although many questions remain 
for U.S. application, particularly if many drivers try to subvert 
the system. 
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Parking Pricing 

The areawide road pricing just described would collect charges 
from all vehicles entering designated areas at certain times of 
the day. Such a program would use supplementary licenses 
(windshield stickers) or electronic licenses and require mon
itoring of moving vehicles as they enter the priced area. 

Another areawide pricing alternative is to charge all parked 
vehicles in the designated areas at given times. This would re
quire charges for vehicles parked in all private and public spaces 
(on and off street) within an area. Such a policy would cover 
all traffic but through traffic. Thus, although it would not be 
as effective as the areawide pricing policy, it would still affect 
a large number of vehicles . Parking prices would be much 
easier to enforce because moving vehicles would not have to 
be monitored. 

In an areawide parking pricing program, the affected ve
hicles would be required to purchase and display a special 
parking permit (available at retail outlets in daily, weekly, or 
monthly designations). Daily and hourly areawide parking 
permits are in use in several U.S. and European cities. Thus, 
a parking permit approach should be feasible. 

Significant reductions in travel are possible with this policy, 
particularly if major employment and other activity centers 
in a region are covered. The analysis of impacts of such pol
icies is difficult, because those facing parking charges may 
spill over outside the priced area and into surrounding resi
dential and retail spaces. Careful design of area boundaries 
and parking regulations in adjoining areas would be needed 
to reduce such unintended consequences. Heavy and wide
spread employer subsidies for employee parking also would 
defeat the program. 

ISSUES 

There are many unanswered questions about the three pricing 
concepts. Although they promise to reduce congestion and 
generate revenues for transportation alternatives, general is
sues arise around 

•Public acceptability, including concerns about right to 
travel, paying for roads twice through pricing and gasoline 
taxes, and the quality of alternative modes or facilities for 
those not wanting to pay; 

• Possible legal impediments, at least with respect to the 
pricing of federally aided facilities; 

• Legislative requirements to facilitate enforcement and to 
permit demonstration on federally aided facilities; 

• Need for a large-scale distribution system for permits or 
A VI, possibly involving both government and retail outlets; 
and 

• Requirements for new organizations to apply and enforce 
congestion pricing and new roles for existing institutions with 
respect to collection and distribution of revenues. 

Specific issues surrounding each pricing alternative are dis
cussed in the following sections. 
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Facility Pricing 

Section 129, Title 23, of the U.S. Code effectively bans toll 
roads on federal-aid facilities. In the past, only special ex
emptions have allowed states to use federal funds to construct 
toll bridges, tunnels, and approaches to federal-aid highways. 
In these exceptions, states agreed to discontinue tolls upon 
retirement of bond indebtedness unless Congress passed leg
islation waiving the requirement. Congress has granted ex
ceptions and allowed toll collections to continue after bonds 
are paid off, but also required the state to repay the federal 
investment. The state of Delaware has paid back the federal 
portion of some toll roads. In Maine, the federal portion was 
forgiven. However, forgiveness is very rare and is allowed 
only for unusual circumstances such as for worn-out facilities. 

Under the Intermodal Surface Transportation Efficiency 
Act of 1991, tolls on federal-aid facilities are permitted to a 
much greater degree than in the past. Permitted types of work 
are initial construction of toll facilities (except for Interstate 
facilities), so-called 4R work on toll facilities, reconstruction 
or replacement of free bridges or tunnels and conversion to 
toll facilities, reconstruction of free highways (except Inter
state roads) to convert them to toll roads, and preliminary 
studies to determine the feasibility of any of the above work. 
The act also allows congestion pricing strategies (e.g., higher 
tolls in the peak than off peak or higher tolls for solo drivers 
versus carpoolers) under a pilot program. Five projects are 
allowed, up to three on the Interstate system. 

Of course, federal-aid restraints on pricing do not apply to 
new private toll roads. For example, in 1990 California Gov
ernor Deukmejian approved four private toll road projects 
under the provisions of AB 680. Two of these projects may 
provide opportunities for congestion pricing. They are the 
11.2-mi extension of the Orange Freeway (Route 57) along 
the Santa Ana River channel and an extension of the high
occupancy-vehicle (HOV) lanes in the median of the River
side Freeway (Route 91) in Orange County. The other proj
ects are in northern California and in southeast San Diego 
County. 

An important issue in private toll road projects is how 
project sponsors might be encouraged or required to imple
ment congestion pricing. For example, in the case of Cali
fornia legislation AB 680, the California Department of 
Transportation (Caltrans) is not authorized to set or regulate 
toll schedules for these projects. The only requirement of the 
legislation with respect to tolls is that "toll revenues be applied 
to payment of the private entity's capital outlay costs for the 
project, the costs associated with operations, toll collection, 
and administration of the facility, reimbursement to the state 
for the costs of maintenance and police services, and a rea
sonable return on investment . . . [and that] any excess toll 
revenue be applied to any indebtedness incurred by the pri
vate entity with respect to the project or be paid into the State 
Highway Account." Of course, nothing prevents Caltrans from 
negotiating for congestion pricing in project agreements with 
the private project sponsors. 

Some states may have legislation authorizing state regula
tion of tolls on private facilities. Such legislation may allow 
state agencies to require congestion pricing on private toll 
facilities. For example, California Streets and Highways Code 
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Division 17, Chapter 3, 30800, gives the state certain rights 
in the approval of toll facilities. In particular, Caltrans "has 
exclusive jurisdiction ... and may grant franchises, privileges 
or licenses for the construction of toll bridges, toll roads and 
toll ferries ... situated wholly or in part within the State." 
Furthermore, Section 30802 indicates that the state may "fix 
the toll rates" of any such toll agency or entity and regulate 
what amounts are kept (30805) and the disposition of the 
funds (30808). Several authorities are authorized by Section 
30802 (e.g., Gold Rush Parkway, El Dorado County Tunnel), 
with specific language authorizing tolls, bonding, acquisition , 
and operation authority. 

Enforcement of pricing is a key issue on private toll roads, 
especially who would carry out the enforcement. In the Cal
ifornia example, AB 680 allows the state to provide police 
services at cost. Section 143 refers to "agreements for main
tenance and police services entered into pursuant to this sec
tion .... "Consequently, because the California Highway Pa
trol is authorized to issue citations on state-owned facilities, 
there is no need for the private toll road sponsors to obtain 
special legislation to enforce against toll evasion. However, 
in other states, there may be a need for such legislation. 

Another enforcement issue applying to both private and 
public toll facilities is whether the driver or owner is liable 
for evading the toll. Under many state laws, drivers and not 
owners are liable for evading tolls. This provision presents 
two enforcement options: (a) enforcers must be available and 
ready at or near pricing points and apprehend drivers at the 
time of violation, and (b) enforcers must rely on photographs 
of vehicles and drivers as well as on a mail citation system. 
The first option requires enforcement resources and the lo
gistics of pursuing and stopping a driver. The second option 
entails complex legal procedures relying on vehicle registra
tion. If the vehicle is not registered, there is no way to locate 
and cite the driver. 

The enforcement complexities involved in the aspect of the 
second option in which photographs of violators are used are 
illustrated by the following example. Pasadena, California, 
uses photo radar at 57 locations to enforce against speeding 
(the technology also is used in Cambell, Danville, and Rose
ville, California). A camera takes pictures of vehicles and 
drivers traveling over the speed limit as indicated by radar . 
The city then mails the owners of speeding vehicles a request 
for pay. The request is not a legally binding instrument, since 
under state law the city cannot issue such instruments to ve
hicle owners without evidence that the owner was the driver 
of the speeding vehicle. Many vehicle owners pay lhe fine 
indicated in the request, in spite of the fact that it is not 
binding. According to police staff (Sergeant Gray, Pasadena 
Police, unpublished data, telephone interview, November 28, 
1990), the city obtains an 84 percent compliance rate on re
quests to pay. However, if a notice is not paid, the city then 
obtains from the California Department of Motor Vehicles 
(DMV) a facsimile of the owner's driver license. If the picture 
on the license matches the photo radar picture the city then 
issues a legally binding summons against the driver. However, 
if there is no match (meaning that someone other than the 
owner was driving), the city cannot issue a summons. Of 
course, if the vehicle is not registered, police cannot initiate 
the enforcement process. 
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Clearly, enforcement procedures would be greatly simpli
fied by legislation that makes the registered owner liable for 
moving violations or toll evasion on toll roads. The city of 
New York recently obtained state legislation making the ve
hicle owner liable for moving violations, except for cases in
volving a stolen vehicle. This legislation may provide a starting 
model for consideration. 

Areawide Pricing 

Perhaps the foremost issue with areawide pricing is effective
ness . Areawide pricing for an activity center may not relieve 
much congestion on the region's freeway system, where the 
congestion may also be severe. To achieve significant reduc
tions in freeway congestion, several major areas in the region 
may require pricing. It may be difficult to gain acceptance for 
such an extensive approach. 

The main implementation issues surrounding areawide pric
ing are the mechanism for pricing and its enforcement. In an 
areawide approach such as that implemented in Singapore, 
vehicles are required to display a permit or carry an electronic 
tag that is recognized by a roadside electronic device. Either 
could be required for entry into a priced zone. Two key issues 
include how users of the priced zone acquire permits or tags 
and how enforcement might be carried out. 

Experience in the United States and overseas suggests that 
permits for areawide pricing programs might be sold effec
tively through local retail and government establishments. 
However, there has been no experience with regional sales 
and distribution. For example, in Santa Cruz County, Cali
fornia, areawide parking permits allowing visitors to park 
along 3 mi of coastline are sold through retailers and roving 
vans. In Eugene, Oregon, retailers sell city parking permits 
to commuters for daily, weekly, and monthly parking privi
leges in residential and retail areas around the University of 
Oregon. In Cork, Ireland, and in several cities in Israel, re
tailers and post offices sell permits for parking on the street. 
Permit sale volumes are substantial, because the programs 
regulate on-street parking over large areas. In essence, the 
permits serve the same function as parking meters, except 
that the meter is on the vehicle instead of on the street. In 
short, experience suggests that it should be possible to dis
tribute permits to both regular and infrequent users through 
local retail outlets, at least for localized programs. 

The other implementation issue is enforcing areawide pric
ing. In Singapore for many years, two dozen enforcers sta
tioned at 22 entry points successfully monitored vehicles with
out permits. Now cameras are used to take pictures of license 
plates for later citation. Revenues from citations in Singapore 
have more than offset enforcement program costs. In Hong 
Kong, electronic pricing successfully monitored 99 percent of 
passing vehicles in a pilot program. Closed-circuit cameras 
had no difficulty identifying automobiles for purposes of eval
uation and valuation recording (1,2). However, as with the 
enforcement of toll road AVI systems, discussed previously, 
most state laws do not hold the vehicle owner liable for evad
ing tolls. New legislation is needed before enforcement could 
be effective. 

Areawide pricing also presents issues of acceptance and 
implementation. The concept potentially affects not just travel 
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corridors, but also large networks of arterials fronting busi
nesses and residences. Unlike toll roads, areawide pricing is 
an approach that has not been tried in the United States, 
raising questions about operational and enforcement feasi
bility. Several jurisdictions rejected attempts by the federal 
government in the late 1970s to demonstrate the concept. 
Objections centered on risks to businesses, possible impacts 
on the poor, and operational and administrative issues of 
implementation (2). More recently, areawide pricing was 
evaluated for Manhattan in 1986, but no steps toward imple
mentation have been planned by New York City. 

One way to overcome problems of acceptance is to insure 
against some of the risks through a trial period. It probably 
is unrealistic to expect any downtown or activity center to 
bear all the risks of distributing visual permits or electronic 
tags, or both; to cope with enforcement; to meet possible 
legal challenges; and to structure a comprehensive evaluation. 
Nor is it realistic to expect businesses in a priced zone to bear 
all the risks of possible declines in revenue compared with 
the revenues of competing businesses in other activity centers 
within the region. To meet concerns about these risks, re
gional, state, and federal governments may have to share in 
risks and insure localities against them. Some possible gov
ernment roles might include the following: 

1. The federal government might cover a portion of the 
operational and evaluation costs for up to 2 or 3 years and 
perhaps insure against certain net revenue losses (e.g., busi
ness taxes and parking revenues after accounting for revenues 
from the areawide pricing program). 

2. Local governments might reduce business taxes to offset 
possible declines in business revenues. The local transit dis
trict might add extra services in the priced zone aimed at 
commuters and the poor. 

Parking Pricing 

There are several options for using parking pricing policy to 
reduce congestion: parking taxes on the providers of parking, 
pricing or taxes on users of parking, and increased rates at 
municipal facilities. The most effective approach probably 
would be pricing of users rather than providers of parking. 
This approach is more effective than a revenue tax on parking, 
since the charges are applied directly to the parker. Under a 
revenue tax, parking operators may well absorb or redistrib
ute the cost burden, as they did in San Francisco after a 25 
percent increase in taxes on private commercial and city-owned 
parking. Parking rates changed at some garages but not at 
others, and the number of cars parked declined at about half 
the affected facilities, but increased at the rest (4). A broad 
user tax would be more effective than a rate increase or sur
charge at municipal facilities, which often make up only a 
fraction of all parking spaces in urban and suburban areas. 

Some of the issues surrounding a tax or fee on users include 
the following: 

•Would the fee be imposed only on parkers in facilities 
owned and operated by private parking businesses (commer
cial parking)? On parkers in all facilities provided by private 
providers (e.g., owners of office buildings with parking whether 
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explicitly priced or not, whether open to the public or tenants 
only)? On parkers in publicly owned and publicly operated 
facilities (either priced or not priced)? 

• Whoever the parkers are who are encompassed by the 
user fee or tax, what proportion of the total parking popu
lation would be priced? Would the tax fall on a significant 
proportion of the parking population? Clearly, if the tax falls 
on a small segment of all users of parking facilities, the effects 
on parking and travel may be small. Presumably, if most of 
the principal activity centers and employment sites in a region 
were covered by the parking permit program, significant 
amounts of traffic in the region could be affected. 

• Presuming that the proportion of parkers affected is sig
nificant, would the parking prices be sufficient to influence 
mode choice? Several studies of parking pricing suggest that 
fairly substantial rate increases are needed to influence mode 
choice. In one closely evaluated case of federal workers in 
Washington, D.C., rate hikes in the range of $20 to $30 per 
month brought only from 1 to 10 percent reduction in auto
mobile use (5). 

•Would facilities not taxed be priced or managed to com
plement taxing policies? In particular, if only parkers in pri
vate entities were taxed, would meter feeding be illegal and 
prevented? Would timed-zone parking be enforced? Would 
neighborhood streets be protected from commuter spillover? 

The effectiveness of a user parking tax depends on the ap
plication. For maximum potential effectiveness, the tax could 
encompass parkers in both public and private facilities. As 
for targeting particular parkers, the tax could be aimed at 
long-term parkers or parkers receiving employer parking sub
sidies, or both. 

Importantly, the effectiveness of the tax on parkers can be 
blunted in several ways. For example, effectiveness would be 
reduced to the extent that employers absorb or reimburse 
employee parking taxes. Although certain parkers (e.g., park
ing longer than 3 or 4 hr) may be required to pay the tax (it 
might be collected by the parking operator), nothing prevents 
employers from reimbursing employees for the tax through 
increased wages or other means. In fact, certain labor union 
agreements with employees may require employers to reim
burse employees for all parking costs, including any user fees. 
Also, if the tax is only on long-term parking, parkers may 
move their cars at mid-day to avoid the long-term parking 
restriction. 

The tax on parkers raises several implementation issues. 
The tax could be implemented in the following ways: 

1. At the least burdensome level for the public sector, park
ing operators would be required to collect the tax. Operators 
might be required to post notice of the tax, separate it from 
parking fees, and collect the tax. If Jong-term parking were 
the focus of the tax, it might be collected only from parkers 
on monthly leases or those parking over 4 hr. 

2. Another option would be for the public sector to sell 
special permits for long-term parking in certain zones and 
facilities. In this case, permit sales might be through govern
ment offices and retail stores on a commission basis. Parking 
enforcers would monitor long-term parkers for display of the 
permit. 
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Implementation of the tax by either of these options presents 
certain issues. If operators are responsible for charging and 
collecting the tax, they can avoid charging some or all of the 
tax by reporting a lesser number of long-term parkers than 
actually park in the facility. Or they may lower their rates as 
an offset to the tax, depending on their desire to be compet
itive in the parking market. Operators of surface lots without 
attendants pose a special problem. Legislation might require 
these lots to have attendants, or a permit might be required 
for parking long term in these lots. Several electronic parking 
meters on the market now issue such permits ("pay and dis
play" systems). 

A parking permit system operated by the public sector avoids 
the problems associated with operators administering and col
lecting the tax. Under such a system, parkers would be re
quired to purchase and display priced permits for parking in 
public and private facilities. Daily and weekly licenses could 
be dispensed through retail outlets, banks, post offices , and 
even vending machines . Annual permits could be distributed 
most easily through the mail. Self-validating permits probably 
are preferred, because these can be bought in batches. 

Needless to say, such a system is not without complexities: 

1. It requires both public and private sales outlets. U.S. 
experience with parking permit sales and distribution through 
retail and public offices is limited. As previously mentioned, 
Eugene, Oregon; Santa Cruz County; and the city of Hermosa 
Beach, California , require and distribute parking permits 
through retail establishments and public offices . Of course, 
state lottery tickets as well as fishing and hunting licenses are 
also sold through retailers . Outside the United States, parking 
permit systems with retail distribution are found in Ireland, 
Scandinavia, France, and Israel. Consequently, large-scale 
sale and distribution may be manageable, but certainly de
serves further analysis. 

2. The permit system raises enforcement issues. If permits 
were required on private property, legislation would be re
quired enabling public-sector enforcers to monitor and issue 
citations in support of the program. 

Legality is important to implementation of parking taxes. 
A tax on users of parking has legal advantages over a tax on 
providers . Under most state laws, user taxes are defined as 
excise taxes, whereas typical taxes on parking providers based 
on the number or value of parking spaces generally are con
sidered property taxes . As an excise tax, the parking user tax 
may be varied in line with its purpose as a means to reduce 
solo driving and traffic . In contrast, property taxes must be 
uniform within a tax district. Of course, although user taxes 
can be varied by area, purpose, or situation, the variation 
must follow reasonable constraints. Taxing variation cannot 
be so great as to violate equal protection provisions in state 
and federal law. Generally, variations in tax provisions are 
allowed as long as the tax applies equally to all persons within 
a category (area, purpose, or situation) and the variations fit 
the purposes of the law (e.g. , reduced traffic). Still, legal 
research is needed to determine the extent of variation that 
might be allowable and at what level such taxes might be 
challenged as confiscation. 

There is an important legal impediment to the application 
of a priced parking permit scheme to public and private park-

TRANSPORTATION RESEARCH RECORD 1346 

ing. Usually, local jurisdictions do not have the authority to 
prevent parking violations on private property. This means 
that enforcement cannot take place without special agree
ments with property owners or new authorizing legislation. 

Finally , there is the issue of acceptance. Acceptance of user 
taxes or fees is likely to be a problem in the same way as 
acceptance of congestion pricing. The parking industry, local 
businesses, automobile associations, employers, and employ
ees will raise concerns and objections. One way to meet at 
least some concerns is to require permits only for parking 
during congested peak periods or during the seasons of the 
worst air pollution. 

Resistance also might be lessened if pricing permits are 
slated for implementation at major activity centers across the 
region as part of air quality improvement programs. The Puget 
Sound Council of Governments in the state of Washington 
recently adopted a 2020 Plan with permit parking pricing at 
major activity centers. In this way, no individual center, such 
as a major downtown in a region, is disadvantaged relative 
to others. 

SUMMARY AND CONCLUSIONS 

Facility Pricing 

Given the many issues surrounding facility pricing, states and 
localities might first consider a pilot project covering ·a few 
facilities. From the standpoint of political feasibility, it is prob
ably best to evaluate opportunities for piggybacking on forth
coming new toll projects rather than on facilities now without 
any prices. Future new tunnel, bridge, or freeway double
deck projects also may provide opportunities to examine 
congestion pricing approaches and evaluation designs. 

As part of carrying out assessments, local, regional, and 
state agencies should consider the following actions to eval
uate facility pricing: 

• Track assistance under the federal toll road and conges
tion pricing demonstration program, the overall progress of 
the federal program, and any relevant legislative changes. 

• Identify new non-Interstate projects and reconstructions 
for toll and pricing tests and examine possible congestion 
pricing on Interstate roads under the new federal congestion 
pricing demonstration program. 

• Analyze code and legislation changes necessary to make 
vehicle owners liable for evasion of tolls . 

• Prepare an evaluation design for possible future tests of 
congestion pricing, including components to monitor traffic 
impacts, best AVI options, enforcement procedures, opera
tions, and equity impacts. 

• Review state highway department authority to regulate 
tolls and encourage congestion pricing under any legislation 
encouraging private toll roads. 

Areawide Pricing 

Areawide pricing makes sense if the congestion levels are 
severe on an areawide basis rather than confined to major 
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corridors. In many regions, activity center congestion is not 
as severe or as widespread as is freeway congestion, making 
areawide pricing less applicable than corridor pricing. Fur
thermore, despite any compensatory or mitigating actions, no 
area in a region is likely to opt for areawide pricing unless 
other major competing areas within the region are priced also. 

Although areawide pricing can be justified theoretically, 
particularly if applied to many activity centers in a region, 
past attempts to demonstrate the concept in U.S. cities suggest 
that there will be acceptance problems. Experience suggests 
that business centers within a region often are in competition 
with one another for development and business expansion. 
They may perceive themselves at a competitive disadvantage 
because of pricing that is confined to their area. Consequently, 
future analysis of areawide congestion pricing should probably 
focus on joint implementation across the major activity cen
ters in a region. 

Local, regional, and state agencies should consider the fol
lowing steps in carrying out evaluation and assessment on 
areawide pricing: 

• To determine perceptions about areawide pricing, meet 
with actors and interests, including representatives of local 
businesses and developers; representatives of outside agencies 
such as transit, ridesharing, and air quality; and local gov
ernment officials (police, traffic, parking, revenue, and 
taxation). 

• Identify possible roles of various governments in sharing 
the costs and risks of a demonstration program, including 
whether federal demonstration funds would be available for 
areawide pricing. 

• Derive general specifications for the best pricing tech
nology and distribution systems (permits versus A YI, cen
tralized versus multiple outlet sales). The state of California 
is now attempting to set uniform standards for A VI. 

• Track latest implementation lessons from areawide pric
ing applications in Singapore, Sweden, and Hong Kong, 
especially lessons relating to permit distribution and 
enforcement. 

Parking Pricing 

Although the beneficial impacts of a parking permit program 
might be smaller than those of an areawide program of the 
same extent, parking permits might be more feasible in the 
near future. Because monitoring focuses on parked cars, en
forcement is easier than for area pricing, which requires mon
itoring of moving vehicles. Although it would be necessary 
to empower jurisdictions to monitor and cite violators on 
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private spaces, such authority might already be inherent in 
state or federal air quality legislation encouraging parking 
pricing as an air pollution control measure. Also, travelers 
may be more willing to accept parking pricing than an area
wide congestion pricing approach. In spite of some advantages 
over congestion pricing, parking pricing cannot be expected 
to produce the same congestion reductions as facility pricing 
or even areawide pricing. 

Specific assessment actions that local, regional, and state 
agencies should consider on parking pricing include the 
following: 

• As with congestion pricing, meet with actors and interests 
to determine perceptions about priced parking. Evaluate re
gional parking pricing approaches in the context of long-range 
regional plans, as recently adopted in the Seattle region. 

• Carry out legal research to determine the extent of pricing 
variation that might be allowable across priced zones and at 
what level parking fees might be challenged as confiscation. 

• Determine whether air quality legislation may enable 
management districts to impose regional parking fees without 
need for further legislation. 

• Determine what authority is needed to enforce parking 
regulations on private property. Research is needed on the 
legal obstacles and precedents for such powers. 

• Assess the degree of employer-subsidized parking in the 
region and assess labor union agreements requiring employers 
to compensate employees for parking charges. 

• Flesh out implementation particulars on parking user taxes, 
including the best permit schemes on the basis of revenues, 
enforcement, fraud potential, and overall administration. 
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