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vehicle occupancy in the aggregate. Nor can we ex-
pect them to in the future. Ridesharing, whether 
promoted by rider placement or preferential treat-
ment, can make freeways work better. But the degree 
"better" will be marginal. we can conclude outright 
that ridesharing does not offer a substitute for 
capital investment in highways and freeways in ur-
banizing areas. In already urbanized areas, it may 
allow transit agencies to avoid some of the marginal 
cost of additional peak-hour service. But expen-
ditures for ridesharing cannot replace first-time 
expenditures for capital facilities. 

This does not mean expenditures for ridesharing 
are unproductive. Ridesharing can enhance both the 
reach and quarantine functions of the freeway sys-
tem. The lower cost of ridesharing increases the 
reach of the system effectively open to its users. 
And reduction in on-freeway congestion can help per-
fect the quarantine function of higher-order facili- 
ties. 

I suspect ridesharing's most important contribu-
tion to transportation system productivity is not 
and cannot be at the scale of the freeway system but 
rather at the scale of the commercial district and 
the major employment center (where targeted effort 
can produce concentrated results). Ridesharing can 
play a significant role in managing two problems 
mentioned earlier: use conflicts in the environment 
of commercial-industrial districts and the dumping 
of express traffic on arterial streets. In fact, 
preferential treatment of high-occupancy vehicles on 
freeways should be evaluated not only in terms of 
throughput, but also in terms of its spillover value 
for community-service roadspace. (By the same 
token, some ramp-metering schemes should be viewed 
skeptically because of traffic diversion and the 
consequent violation of the quarantine principle.) 

How might ridesharing offer a strategy for 
dampening use conflict in the environment of commer-
cial districts and employment centers? It can free 
parking space now required for the storage of com-
mute vehicles. It can reduce the spillover of park- 

ing from commercial districts and employment centers 
into adjoining neighborhoods. It can reduce the 
circulation frequently necessary to find parking. 
Consequently, it can reduce conflicts between cir-
culation and passage, as we defined them above. To 
the extent passage is perfected on arterial streets, 
one can hope for a modest reduction in traffic 
shortcutting through residential areas. 

Ridesharing agencies have not usually conceived 
their mission in these terms and, as a consequence, 
have not cultivated relationships with the planning 
and traffic engineering departments of local govern-
ments. I suspect that the effort of ridesharing 
agencies should be focused in this environment for 
it is here that a targeted and concentrated contri-
bution to system productivity might be achieved. 

As in the first section of this paper, I have 
used the phrase "I suspect" to hedge an assertion. 
Research is needed to confirm or reject the proposi-
tion. There is little research that documents the 
parking and traffic management value of ridesharing 
in the environment of arterial streets and activity 
centers. This is further evidence of imbalanced ef-
fort and the neglect of research, plannin, and in-
vestment with an activity-center focus. That 
neglect should be corrected in the research and 
demonstration agenda recommended by this conference. 
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Ridesharing Over the Medium to Long Run 
Ronald F. Kirby and Gerald K. Mi//er 

Ridesharing services have grown from relative obscu-
rity and neglect in the early 1970s to become the 
subject of national publicity and promotion in the 
1980s. Over the last decade, the pressures of in-
creasing fuel prices, occasional fuel shortages, and 
tighter funding for conventional transit services 
have greatly increased the demand for, and policy 
interest in, carpools, vanpools, and subscription 
services. The highly publicized success of certain 
ridesharing projects such as the Tennessee Valley 
Authority's (TVA's) carpool and vanpool program, the 
3M and Golden Gate vanpool programs, and the COM-BUS 
subscription bus program has encouraged a number of 
other large firms, private bus companies, transpor-
tation authorities, and communities to initiate 
ridesharing programs. The promotion and information 
dissemination activities of the U.S. Department of 
Transportation (DOT) and several state departments 
of transportation have also contributed greatly to 
the increasing interest in ridesharing options. 

Evaluations of ridesharing programs have focused  

primarily on measuring short-run mode shifts from 
the single-occupant or low-occupant automobile modes 
to higher-occupancy carpool, vanpool, and subscrip-
tion bus services. The benefits of ridesharing pro-
grams have been quantified in terms of reductions 
effected in overall vehicle miles of travel (VMT) 
and in out-of-pocket cost savings to users of the 
ridesharing services. Reductions in VMT have often 
been transformed into gasoline savings and air-qual-
ity improvements. Savings in parking space require-
ments have also been credited to ridesharing pro-
grams in some cases. 

The estimation of the benefits derived from ride-
sharing programs must be conducted with considerable 
care because of a number of technical considerations 
that complicate the measurement process. The most 
important of these considerations are as follows: 

1. The impacts of ridesharing programs must be 
measured against a well-defined base case. In some 
evaluations, benefits and costs have been computed 
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against different base cases (as when, for example, 
costs are computed against a base case involving 
building an expensive parking garage and benefits 
are computed against a do-nothing case). 

The distinction between user benefits and 
out-of-pocket user cost savings must be recognized. 
Employing user cost savings as a measure of user 
benefits often Overstates user benefits (as when, 
for example, users switch from a high-cost, high-
service mode to a low-cost, low-service mode; user 
cost savings may be substantial, but net user bene-
fits may be quite low). 

VMT generated by vehicles left at home as a 
result of increased ridesharing must be counted as 
partly offsetting the VMT savings achieved for the 
commute trips. Unfortunately, measurement of this 
generated VMT is difficult, and current estimates of 
its magnitude vary greatly. 

The impacts of ridesharing programs over time 
must be taken into account through proper discount-
ing of benefits and costs; though estimation of 
longer-run impacts of ridesharing on activity loca-
tion, automobile ownership, and transit supply; and 
through assessment of external influences on the 
market for ridesharing. 

Although the first two of these four considera-
tions are procedural points that can readily be in-
corporated into any evaluation, the second two con-
siderations cannot be taken into account so easily. 
In these cases estimates are required for influences 
and impacts about which current data are at best 
sketchy and at worst nonexistent. Since these fac-
tors must be taken into account if credible evalua-
tions and predictions are to be obtained, additional 
research about them is needed. 

This paper defines two areas of special interest 
with regard to ridesharing: the external factors 
that influence the overall demand for and supply of 
ridesharing services; and the secondary and longer-
run impacts of ridesharing services on decisions 
regarding automobile ownership and use, activity lo-
cation decisions, and the supply of transit ser-
vices. These two categories are discussed in turn 
in the following two sections, and specific research 
challenges for each of the categories are presented 
in the last section of this paper. 

FUTURE ENVIRONMENT FOR RIDESHARING 

The future demand for and supply of ridesharing ser-
vices will be affected by a number of factors over 
which those directly involved in ridesharing have 
relatively little control. Recognition of these 
factors and a general understanding of them are es-
sential, however, for planning and policymaking. 
The demand for ridesharing is likely to be affected 
by the demographic and migrational trends of urban 
populations, commercial location decisions, the 
price of fuel and the fuel economy of the automobile 
fleet, parking policies at employment centers, and 
the availability and price of conventional transit 
services. The supply of ridesharing services will 
depend on the availability, price, and performance 
of the various kinds of. ridesharing vehicles (in-
cluding buses, vans, and automobiles) ; on the reg-
ulatory situation; and on the level of interest of 
the potential organizers of ridesharing programs, 
particularly large employers. 

Demographic and Migrational Trends 

Recent studies of demographic and migrational trends 
in the United States have made a number of forecasts 
that have important implications for the future de-
mand for ridesharing. Penn (1) , for example, con- 

cludes that a number of trends in household struc-
ture and activity deserve careful consideration. Of 
particular interest are the increases in labor force 
participation by women, and the high rate of growth 
of single-parent, single-person, and two-worker 
households. Some specific impacts on ridesharing 
demand are suggested by this study. 

"Women's trips in peak periods are likely to 
increase significantly, and, as now, a large propor-
tion may be taken in family carpools. But for work-
ing women with children and household obligations, 
their trips may be less amenable than men's to 
either ridesharing or public transit." 

"Single-parent households generally find 
owning and operating autos expensive, especially due 
to the great majority of single-parent women who 
tend to have lower incomes." 

"Single persons want to reside in multi-fain-
ily housing or rental units, which require less 
maintenance, are more affordable, and are located 
generally closer to the downtown than are single-
family detached dwellings." 

"Transit access and auto ownership will be 
important factors no matter where two-worker house-
holds settle, but judging by the long-term trend 
data correlating family living and lower density 
settlements, where there is even one child, these 
households are likely to have a strong propensity 
toward suburban residence." 

A study by SG Associates and the Urban Institute 
(2) comes to the following conclusions regarding 
trends for the next two decades: 

"The bulk of projected population growth is 
forecast to occur in suburban jurisdictions .... Given 
that suburban transit is expensive to provide,.. .the 
only near-term option is ridesharing." 

"Ridesharing plus more efficient cars are 
forecast to stem the increase in motor fuel consump-
tion for ten to fifteen years, but our national con-
sumption is already so high that the long term 
energy prospects are not good." 

"Rising energy costs.. .could have the effect 
of creating an economic burden for residents of 
rural areas who commute to work in urban places." 

"The most rapid growth will be in the 'sun-
belt' states" where "transit services will be more 
costly to provide." 

"Nationwide there still will be extensive 
areas of low density development where paratransit 
options will be the only economic alternatives to 
single occupant auto use. Ridesharing in carpools, 
vanpools, taxicabs will be the most cost-effective 
transportation option. 

The Urban Futures Idea Exchange (3) reported 
recently that "the growth of non-metropolitan 
areas... is occuning at an even more pronounced rate 
than population experts expected." This trend is 
attributed to "the relocation of industries, busi-
nesses, services, and educational institutions into 
once remote areas. . . .The movement has been facili-
tated by the ease of long distance travel and com-
munications. 

These forecasts suggest that there should be a 
strong demand over the coming decade for modes like 
ridesharing that can serve fairly long-distance com-
mute trips at low cost. Continual growth in sub-
urban and nonmetropolitan areas should provide more 
of the kinds of commuters who have found ridesharing 
attractive to date. If these trends are maintained, 
interest in ridesharing should continue to in-
crease. If concerns over the price and availability 
of fuel were to heighten sharply, however, the dis- 
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tance between residence and workplace could become a 
much more important factor in location decisions, 
and the predicted trends toward more long-distance 
commute trips might not materialize. 

Fuel Prices and Automobile Fuel Economy 

The studies mentioned above support the widely held 
view that fuel prices will continue to increase sig-
nificantly in real terms for the foreseeable 
future. Such increases should enhance the attrac-
tiveness of ridesharing relative to other home-to-
work modes. The price of fuel has proven 
notoriously difficult to predict in the past, how-
ever, and considerable uncertainty surrounds its 
future. The dampening effect of recent price in-
creases on consumption could have a substantial 
moderating influence on future prices, for example, 
and deregulation of domestic oil prices could pro-
vide a major stimulus to production. 

Fuel prices also have an important influence on 
consumer decisions about automobile size and fuel 
economy. If sharply rising fuel prices stimulate a 
major shift to more efficient cars and the accom-
panying reduction in consumption helps to moderate 
future price increases, the net result could be to 
stabilize or even lower the fuel costs for single-
occupant automobile travel. Such an outcome might 
make ridesharing a relatively less attractive option 
for home-to-work travel than it is at the present 
time. 

Parking Standards 

Traffic engineering standards and zoning require-
ments have had a major influence on the provision of 
parking capacity at workplace locations. After a 
number of years of prescribing minimum parking re-
quirements, however, planners are now becoming in-
terested in limiting parking capacity in order to 
reduce single-occupant automobile use. The City of 
Los Angeles, for example, is currently using an Ur-
ban Mass Transportation Administration (UMTA) grant 
to design an option to standard parking code re-
quirements: A company may provide less parking than 
the code requirement if it guarantees to provide and 
maintain ridesharing alternatives to single-occupant 
commuter automobiles. 

The Committee on Parking Facilities for Indus-
trial Plants of the Institution of Transportation 
Engineering (ITE) is also taking a special interest 
in the relationship between parking availability and 
ridesharing. ITE has previously published guide-
lines and articles on recommended practice for park-
ing provision, and the parking committee is cur-
rently preparing a new version of these materials. 
Scheduled for publication in mid-1982, these guide-
lines will deal with two related aspects of the 
relationship between parking and ridesharing: the 
influence of an aggressive ridesharing program on 
the number of parking spaces required and the design 
aspects of providing special reserved parking areas 
for ridesharing vehicles. 

These initial developments in relating parking 
supply to the availability of ridesharing services 
could, if adopted widely, influence the demand for 
ridesharing significantly. The ability of firms 
like PS/A to combine parking reductions with compre-
hensive ridesharing programs has been one of the 
most interesting aspects of experience to date. 
While significant changes in parking codes and park-
ing practice are likely to occur relatively slowly, 
they could have an important influence on the future 
of ridesharing. 

Transit Services 

The current prognosis for conventional transit ser- 

vices over the coming decade is that fares are 
likely to increase sharply and service levels are 
likely to be reduced. The rapid growth in public 
funding for conventional transit witnessed in the 
1960s and 1970s appears to be at an end. Transit 
authorities are now concerned more with maintaining 
existing services than with service expansion. Com-
bined with the demographic and migrational trends 
toward increased suburban and nonmetropolitan 
development, this prognosis for conventional transit 
suggests a stronger market for ridesharing services. 
While the current budget stringency for conventional 
transit could be reversed over the next decade, 
there are few indications of this possibility at the 
present time. 

Vehicle Design and Availability 

The design and availability of automobiles, vans, 
and buses over the next two decades will influence 
both the demand for and the supply of ridesharing 
services. As discussed earlier, the demand for 
ridesharing will be determined in part by the price 
and availability of alternative home-to-work modes, 
particularly the single-occupant automobile and con-
ventional bus transit. The price, design, and fuel 
economy of the automobile will be the most important 
in this regard: An attractive, inexpensive, fuel-
efficient small car could dampen demand for 
ridesharing significantly. The price, availability, 
and design of conventional buses will also be impor-
tant, although public policies regarding funding and 
fare levels will be the primary determinants of the 
future role of conventional transit. 

Vehicle design and availability influence the 
supply of ridesharing through their role in the cost 
structure of these services. The economics of ride-
sharing services can be quite sensitive to the pas-
senger capacity and operating characteristics of the 
vehicle; for very long commuter trips with volunteer 
drivers the vehicle capital and operating costs may 
constitute virtually all of the out-of-pocket ex-
penses borne by the riders. This question is par-
ticularly important for vanpooling, which serves 
primarily the longer commuter trips and relies 
heavily on the passenger capacity and fuel economy 
of the vehicles used. 

Fuel economy standards established by the Nation-
al Highway Traffic Safety Administration (NHTSA) and 
emission standards established by the U.S. Environ-
mental Protection Agency (EPA) are having a major 
impact on the design and availability of all kinds 
of motor vehicles. With regard to the supply of 
ridesharing, two particular impacts are especially 
relevant. 

The trend toward smaller, more fuel-efficient 
cars, stimulated in part by NHTSA regulations and in 
part by market forces, could reduce the cost per 
person of lower-occupancy ridesharing modes in which 
two or three persons travel together in an automo-
bile. 

The cost increases and design changes re-
quired for 12- to 15-passenger vans could make the 
van less economical for ridesharing. 

The second of these impacts might significantly 
affect the supply of ridesharing services that use 
vans. When in 1978 NHTSA imposed fleet average fuel 
economy standards of 16 miles/gal for vans and light 
trucks under 8500 lb, the manufacturers made heavier 
vans of more than 8500 lb to avoid the standards. 
The extra weight actually worsened fuel efficiency 
and imposed extra costs on van users. In addition, 
the heavy-duty equipment provided for these heavier 
vans added to the purchase price. Declining demand 
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for vans for purposes other than ridesharing (such 
as recreation, small business, and service indus- 
tries) has exacerbated the van supply problem to the 
point where the Ford Motor Company is the only U.S. 
manufacturer firmly committed to staying in the van 
business. The last few years have seen substantial 
reductions in the demand for and supply of the types 
of vans suitable for ridesharing. 

Recognizing the potential threat to the van as a 
ridesharing vehicle, the National Association of 
Vanpool Operators (NAVPO) testified against the 
federal standards. The Report of the National Task 
Force on Ridesharing published by the U.S. Depart- 
ment of Transportation (4) also identified federal 
fuel economy and emission standards as a major prob- 
lem for van commuting and recommended that 12- to 
15-passenger window vans more than 7000 lb be 
exempted from current fuel economy standards and 
from emission control standards "so that a supply of 
such vans may be ensured." 

Decisions recently announced by the Reagan admin-
istration apparently will change the federal regula-
tory impact on automobiles and vans significantly. 
In addition to relaxing requirements for automatic 
passenger restraint systems, the administration is 
proposing to eliminate requirements that by 1984 all 
cars and light trucks meet the stricter emission 
standards required for high-altitude areas like 
Denver. A variety of other emission standards for 
light and heavy trucks will also be relaxed. With 
regard to fuel economy, the administration has de-
cided not to require standards beyond those already 
set for. 1985, claiming that free market forces will 
force manufacturers to seek high levels of fuel 
economy without government prompting. 

While the full implications of the Reagan pro-
posals are not yet clear, they seem likely to alle-
viate many of the recent concerns about the future 
viability of vans as commuter vehicles. Even if 
governmental decisions help to preserve the commuter 
van, however, it is not clear that demand levels 
will be sufficient to increase the flagging interest 
among manufacturers in producing these vehicles. 
There appears to be a real possibility that rapid 
growth in the numbers of small, fuel-efficient auto-
mobiles will shift many potential van users into 
low- or single-occupancy automobile travel. 

The Regulatory Environment 

While carpools and vanpools with share-the-expense 
arrangements and volunteer drivers have not been re-
stricted by service regulation, subscription van and 
bus services employing paid drivers typically have 
been included under common carrier regulations. 
Over recent years several steps have been taken to 
relax the regulatory constraints on ridesharing. 
The Surface Transportation Assistance Act of 1978 
removed private, nonprofit passenger commuter van-
pools (up to 15 seats) from the regulatory authority 
of the Interstate Commerce Commission. Several 
state legislatures have also enacted legislation re-
moving carpooling and vanpooling from state regula-
tory jurisdiction, although many other states still 
retain such regulation. 

While considerable progress has been made in re-
laxing regulatory restrictions on ridesharing ser-
vices that use automobiles and vans, little has 
changed with regard to restrictions on subscription 
bus services. State and municipal regulations pro-
hibiting competition to conventional transit ser-
vices continue to restrict subscription bus services 
to trips not served by the transit route structure. 
The current financial constraints on capacity expan-
sion for conventional transit strengthen the case 
for relaxing restrictions on supplementary services 

like subscription buses. If such changes are made 
over the next decade, the supply of ridesharing ser-
vices employing vehicles of more than 15-passenger 
capacity might increase substantially. 

Level of Employer Interest 

The growth in the number of employers initiating 
ridesharing programs has been very encouraging over 
the last few years. DOT (4) reported recently that 
"some 250 private employers have initiated their own 
programs and 26 states and regional ridesharing 
agencies are helping acquire vehicles for vanpool 
programs." This report also noted that "the most 
successful programs exist where employers commit 
staff and promotional material for this purpose on 
an ongoing basis." 

The continuation and expansion of employer inter-
est over the next decade would appear to be essen-
tial to the continued growth of ridesharing. 
Whether the concerns that have stimulated employer 
interest over the last five years will continue, 
grow, or decline in importance is difficult to pre-
dict. It certainly should not be assumed that em-
ployer interest will automatically continue on its 
present growth path. Some thought needs to be given 
to the likely influence of employer involvement on 
the future supply of ridesharing and to how that in-
volvement might be encouraged and reinforced on an 
ongoing basis. 

SECONDARY AND LONGER-RUN IMPACTS OF RIDESHARING 

Prearranged ridesharing options--carpools, commuter 
vans, and subscription buses--can be highly effec-
tive short-run ways to reduce automobile VMT during 
work commute hours. As low-occupancy automobile 
users switch to higher-occupancy vehicles, the ad-
verse effects of automobile use are reduced. It 
cannot always be assumed, however, that an increase 
in the level of commuter ridesharing will signifi-
cantly reduce overall VMT. If, for example, some 
new commuter van users leave vehicles at home for 
use by other family members, additional VMT could be 
generated that would partly offset the commuter sav-
ings. 

While all ridesharing programs seek to reduce 
overall VMT, these programs often have secondary im-
pacts that may have some positive and negative ef-
fects on the overall benefits generated by the pro-
grams. By making more cars available during the day 
for use by other family members, a program may 
generate positive impacts for those making extra 
automobile trips and negative impacts on total VMT 
savings. In the longer term the ridesharing program 
may also reduce automobile ownership and thereby 
effect further reductions in total VMT. The program 
could also encourage more families to move to more-
distant neighborhoods, thereby lengthening commute 
and nonwork trip lengths and contributing to lower-
density development. 

Ridesharing programs could have positive impacts 
on commercial and industrial development by reducing 
the parking requirements and expanding the potential 
catchment area for workers. In some high-density 
commercial areas, an effective ridesharing program 
could permit significant substitution of office 
space for parking space and thus increase commercial 
values. 

A final potential impact of privately operated 
ridesharing modes such as carpools and vans concerns 
the effect on conventional transit. If these ride-
sharing modes divert enough transit riders to reduce 
peak-period transit costs, the public may benefit. 
If, however, the transit revenue is just lost with-
out any offsetting savings in transit capacity, 
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there is a net loss as far as public benefits are 
concerned. 

Unfortunately, little empirical information 
exists to indicate how significant these types of 
secondary and longer-run impacts could be. In this 
section we review the information currently avail-
able on these impacts and comment on the implica-
tions for quantifying ridesharing benefits. In the 
next section we discuss the research needed to in-
crease understanding of the overall impacts of ride-
sharing. 

Nonwork Automobile Use 

Shifting commuter drivers to ridesharing modes can 
make more automobiles available to other household 
members. The resulting additional nonwork VMT 

partly offsets the commuter VMT savings. One source 
of data on the additional nonwork VMT is surveys of 
carpoolers and vanpoolers in programs throughout the 
United States. Based on user surveys in Chicago, 
Pittsburgh, and Sacramento, about 15 percent of 
ridesharing users reported an average additional 
household use of between S and 6.4 miles/week; an 
offset to the work trip VMT savings of from 5 to 10 
percent (5). About 12 percent of the carpoolers in 
a San Francisco ridesharing program reported an 
average additional household use of 7.2 miles/week, 
roughly 4 percent of the commuter VMT savings (6). 
A survey of vanpoolers in Los Angeles found that 8 
percent reported additional automobile use of about 
4 miles/day, offsetting the work trip VMT savings by 
about 2 percent (7). Vanpooler surveys in Houston 
and Dallas found that the average automobile left at 
home traveled about 6 miles/day, offsetting the com-
muter VMT savings by about 11 percent (8). 

Another approach to determining how much nonwork 
VMT offsets the work VMT reductions involves the use 
of home-interview data. Based on data from Buffalo 
in 1962 and 1973 and Rochester in 1974, those house-
holds whose primary work trips were all by vehicle 
driver were compared with those households whose 
primary work trips were not by vehicle driver (9). 
It was assumed that the difference in these house-
holds' nonwork VMT could be attributed to the car 
left at home during the day. The additional nonwork 
VMT derived from this approach amounted to about 6 
miles/day for Buffalo and more than 4 miles/day in 
Rochester. Since the potential commuter VMT saving 
was about 10 miles/day per household in both areas, 
the additional nonwork travel represents from 40 to 
60 percent of the commuter VMT savings. 

Travel demand models have also been used to esti-
mate additional nonwork VMT due to the car left at 
home. An application of disaggregate work and non-
work travel demand models to various carpool poli-
cies for Washington, D.C., found that the nonwork 
travel offset about one-third of potential work trip 
savings (10). 

Different work trip lengths, which determine the 
initial commuter VMT savings, help explain some of 
the differences noted above. For example, if the 
additional nonwork travel associated with a van-
pooler commuting 40 miles/day is 4 miles, then the 
commuter VMT savings is offset by 10 percent. if 
the additional nonwork travel for commuters with a 
10-mile daily commute is 4 miles/day, then the com-
muter VMT savings is offset by 40 percent. Other 
explanations for the differences include the diffi-
culties of asking commuters to estimate how much 
other family members use the car, the different 
travel conditions in various urban areas, and the 
time when the data were collected. One can hypothe-
size that gasoline availability and price have a 
large effect on the amount of nonwork travel. Since 
these factors have been changing over recent years,  

nonwork VMT estimates vary greatly depending on when 
they were made. 

Impacts on Family Automobile ownership and 
Residential Location 

The availability of long-distance ridesharing modes 
such as vanpools and subscription buses may in-
fluence people to locate their homes in the areas 
served and, over time, may have a significant impact 
on urban form. High-quality ridesharing services 
may also have a direct impact on automobile owner-
ship by rendering a home-to-work car unnecessary. 

In a survey of commuter bus riders living in the 
new town of Reston, Virginia, about 40 percent indi-
cated that they would not have chosen to reside in 
Reston (which is more than 22 miles from Washington) 
had the bus service not been available (11). This 
survey was taken about 5 years after the service 
started. During the first year of a ridesharing 
program, it is reasonable to assume that there is 
little impact on residential choice because poten-
tial users cannot be sure that the program will be 
permanent. As each year goes by, however, it is 
more likely that some of the residents of the areas 
served, both old and new, will be influenced to stay 
in or move to the area by the program. Although 
residential choice represents a complex decision 
based on many nontransportation factors, as the cost 
of automobile ownership and use increases some ride-
sharing options may have an important influence. 

A comparison of average automobile ownership for 
ridesharing workers with those of drive-alone com-
muters over a 2.5-year period in Minneapolis found 
no clear evidence that carpoolers or vanpoolers were 
significantly more likely to reduce their automobile 
ownership than others (12). A survey of vanpoolers 
in Massachusetts indicated that 8 percent intended 
to sell a vehicle and one-third said that the van-
pooling option will affect their decision to buy 
another vehicle (13). Travel demand models have 
provided estimates that automobile ownership will 
decline less than 2 percent due to carpooling incen-
tives (10). 

it appears that the net impacts of ridesharing on 
residential development patterns and automobile 
ownership are very difficult to quantify at pres-
ent. We believe that the effects may be significant 
and that this topic represents a major research area. 

Impacts on Commercial Land Use 

Perhaps the best example of the impact of a ride-
sharing program on commercial property development 
occurred at the TWA's headquarters in Knoxville 
(14). When the TVA decided to construct new office 
facilities and eliminate about 1300 surface parking 
spaces for its employees, it implemented a large-
scale carpool, express bus, and vanpool program that 
provided acceptable transportation to its workers at 
a lower cost than providing additional parking. 

A large-scale version of this approach is being 
developed for downtown Los Angeles (15). One ele-
ment of the five-part parking management program 
proposes to allow developers to build new office 
facilities with fewer parking spaces if the business 
tenants will guarantee to provide ridesharing op-
tions (or park-and-ride lots) for their employees. 
The city's objective is to stimulate new commercial 
development and rehabilitation of older buildings in 
the central business district. The ridesharing pro-
grams will include privately provided options as 
well as conventional transit. Since the combined 
land and construction costs of a parking space can 
range as high as $20 000, a reduction of even a few 
spaces could free considerable funding and space for 
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more profitable uses. Assuming these proposals go 
into effect, there will be considerable interest in 
whether builders and lenders believe offices with 
less parking can be sold and in how employees re-
spond to the ridesharing programs. Changing parking 
codes to encourage ridesharing in expanding urban 
areas such as Los Angeles could have significant 
long-term impacts on regional development patterns 
and commuter automobile use. 

Impact on Use of Transit Services 

Experience to date with ridesharing programs indi-
cates a wide range of diversion from transit ser-
vices. In Los Angeles, more than 30 percent of the 
vanpoolers previously used local, express, or sub-
scription buses and about 10 percent of the car-
poolers previously rode transit (7,16). In Massa-
chusetts, 10 percent of the vanpoolers came from 
transit (13). In Minneapolis, from 4 to 6 percent 
of the carpoolers and 8 percent of the vanpoolers 
formerly rode buses (12). About half of the par-
ticipants in the Golden Gate Bridge commuter van 
program previously used transit (17). The amount of 
diversion from transit in each case reflects the 
specific user charaâteristics and the quality of 
service provided by the ridesharing and transit ser-
vices. While ridesharing modes may be the only vi-
able options for serving lower-density work sites, 
in higher-density areas transit and ridesharing com-
pete for riders. 

The basic challenge is to establish the optimal 
relationship between the various high-occupancy 
modes. If ridesharing programs operate on a large 
enough scale to permit reductions in transit capac-
ity [as, for example, on the Shirley Highway in 
Washington, D.C. (18)], then they can make a major 
contribution to the overall cost-effectivness of the 
public transportation system. Some small-scale pro-
grams divert transit riders without reducing transit 
costs, however, In Seattle, reduced parking rates 
for carpools created new carpoolers, but 40 percent 
came from the transit system (19). In these situa-
tions two kinds of negative impacts occur: The 
transit revenue losses increase the costs of the 
programs without any offsetting savings from reduced 
transit capacity; and VMT reductions are much more 
limited than they would have been if more of the 
carpoolers had come from private automobiles. 

RESEARCH CHALLENGES 

The previous sections have outlined a number of 
special considerations regarding ridesharing over 
the medium to long run. Several questions were 
raised with respect to the future environment for 
ridesharing and the longer-run and secondary impacts 
of ridesharing programs. In this section we discuss 
some of the challenges we believe are presented to 
the research community by these questions. 

Future Environment for Ridesharing 

Studies of demographic and migrational trends in the 
United States have suggested that some substantial 
changes are likely to occur over the next two dec-
ades in the number and structure of households, the 
participation of women in the work force, the loca-
tion of new development within metropolitan areas, 
and the relative growth rates of different metro-
politan and rural areas. These trends have impor-
tant implications for the future demand for ride-
sharing services and should be incorporated into 
current planning and policymaking activities. The 
full extent and implications of these changes re-
quire greater attention from researchers. 

Fuel prices and automobile fuel economy will have 
significant impacts on the demand for ridesharing. 
Though fuel prices in particular may be difficult to 
predict, their role in the future of ridesharing 
must be kept in mind. Continuing research on the 
fuel price and vehicle fuel economy question is 
needed. 

Parking standards also play a role in shaping 
ridesharing demand. There are some initial indica-
tions of changes in these standards that should 
favor ridesharing over the single-occupant automo-
bile. Researchers should play an active role in 
helping to formulate new parking standards and in 
evaluating their impact on ridesharing demand. 

The future role of conventional transit in urban 
transportation is currently the subject of consider-
able policy debate. The research community should 
help to inform this debate by pointing Out the po-
tential role for ridesharing in relieving the pres-
sures on rush-hour transit services. This role has 
not yet been adequately defined, although demonstra-
tion projects in cities like Norfolk, Knoxville, and 
San Francisco have shed some new light on the pos-
sibilities. 

The controversy over the questions of vehicle de-
sign and availability demonstrates, we believe, the 
need for thorough cost-benefit analyses of proposed 
government regulations in this area. In the past, 
well-meaning regulations have created some anomalous 
situations and stimulated some counterproductive be-
havior on the part of both manufacturers and con-
sumers. The proposals of the Reagan administration 
for relaxation of many of these regulations provide 
anopportunity for researchers to take another close 
look at the alternatives available. 

Continuing attention is needed in the regulatory 
area, particularly with regard to subscription ser-
vices employing paid drivers and vehicles of more 
than 15-passenger capacity. While considerable 
progress has been made in relaxing regulatory re-
strictions on vanpools, little has been achieved for 
services by using larger vehicles. Growing finan-
cial pressures on conventional transit make in-
creased attention to these regulations all the more 
necessary. 

The level of employer interest is sure to be an 
important element in the future of ridesharing. Re-
search attention is needed to identify the issues 
likely to be of primary concern to employers over 
the medium to long run and to explore the ways in 
which ridesharing can best address those issues. 

Longer-Run and Secondary Impacts of Ridesharing 

During the 1970s, many ridesharing programs were 
initiated to save gasoline, improve air quality, re-
duce congestion, and achieve other public benefits 
resulting from reduced automobile use. Experience 
with these programs has shown that, while rideshar-
ing services can be cost-effective ways to reduce 
commuter VMT, secondary effects such as the use of 
the car during the day or diversion from transit can 
increase costs and partly offset commuter VMT 
savings. If these secondary impacts are not 
properly taken into account, objective assessments 
of the benefits and costs of ridesharing programs 
cannot be made. we also do not know the extent to 
which longer-term impacts on automobile Ownership 
and residential location will reduce the effective-
ness of ridesharing programs with regard to VMT re-
duction. These concerns suggest several possible 
directions for research to increase understanding of 
the overall impacts of ridesharing. 

One possible research approach involves more 
cross-sectional analyses of the ridesharing programs 
that have existed for several years. By surveying 
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commuters at work sites with mature ridesharing 
programs we could begin to assess the role of car-
pool, vanpool, and subscription bus services in 
residential location decisions. Well-designated 
surveys of commuters and other family members could 
help to quantify more accurately automobile owner-
ship decisions- and the use of the car left at home. 
Since impacts on transit use are location specific 
and depend greatly on the scale of the ridesharing 
program, a series of in-depth studies would be 
needed to better understand the extent of these 
impacts. 

To augment these cross-sectional analyses, it may 
prove useful to collect longitudinal information 
over several years on a small sample of ridesharing 
and single-driving commuters. This type of data 
could provide considerable insight into how changing 
commuter service characteristics and travel condi-
tions affect travel behavior. 

The research challenge is to devise efficient 
ways to determine how important specific ridesharing 
programs will be to families selecting a residence 
or buying and using automobiles. While it will not 
be possible to remove all the uncertainty about the 
role of ridesharing - in these types of decisions, 
carefully designed studies should be able to indi-
cate the general trends and suggest how they might 
be included in assessments of the various ways to 
reduce VMT. 
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