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Planning Guidelines for Selecting Ridesharing Strategies 
DOUGLAS W. WIERSIG 

A set of planning guidelines for evaluating and selecting alternative ridesharing 
strategies in urban areas is described. The guidelines enable a detailed step-by
step analysis that begins by assessing the role of ridesharing in the study area 
and proceeds through market identification, alternative-strategy identification, 
strategy evaluation, and final program evaluation. The guidelines specifically 
address the topics of strategy evaluation and selection and do not deal with de· 
tailed implementation steps or issues. For each step in the evaluation process. a 
checklist and discussion of critical evaluation factors are presented so that each 
strategy is systematically evaluated and assessed relative to surrounding market 
conditions. Through use of the evaluation procedure presented in this research, 
a quick and comprehensive analysis of ridesharing options can be undertaken to 
determine those strategies with the greatest potential for increasing ridesharing 
rates and reducing vehicle miles of travel and energy use. 

Transportation activities have changed significantly 
in recent years: emphasis has shifted from major 
highway construction and long-range master planning 
to a more diverse set of issues and concerns for 
achieving a set of short-term objectives. Rideshar
ing offers the chance to extend the use of existing 
transportation systems in ways that increase their 
efficiency while reducing the need for additional 
vehicles and roadway capacity. 

Given this renewed interest toward rideshar ing, 
transportation planners must have a thorough under
standing of each alternative ridesharing strategy 
and be capable of identifying market segments that 
are best suited for successful implementation of a 
comprehensive r ideshar ing program. Because of di
versity in strategies and the need for quick reac
tion in the time of er is is, planners are confronted 
with the difficult task of evaluating options under 
limited time frames and financial resources. 

In order to define the role of r ideshar ing as an 
action to increase efficiency of existing transpor
tation facilities, a well-defined set of planning 
and evaluation guidelines is necessary. To help fill 
this need, a set of planninq guidelines has been 
developed with a step-by-step procedure for evaluat
ing and selecting ridesharing strategies. These 
guidelines begin by assessing the role of' r ideshar
ing in the study area and proceed through market 
identification, alternative-strategy identification, 
and strategy evaluation. The guidelines specifical
ly address topics of strategy evaluation and selec
tion and do not deal with detailed implementation 
steps or issues. 

EVALUATING RIDESHARING OPTIONS 

The steps to be undertaken in evaluating and select
ing ridesharing strategies are discussed below. The 
initial step of determining goals and objectives is 
carried out in conjunction with the overall trans
portation planning process in which transportation 
issues and problems have been identified. The pur
pose of this step is to determine whether rideshar
ing strategies address these issues and are capable 
of meeting desired goals and objectives. 

Step 2 attempts to identify the role of rideshar
ing in meeting overall community goals by determin
ing necessary participation levels. If r ideshar inq 
is expected to contribute a specified portion in 
communitywide energy reductions, it is essential to 
know whether these levels can realistically be at
tained. Determining necessary participation levels 
is also a key factor in the level of intensity and 
priority given to ridesharing. If the community or 
individual firm has elected to undertake a rideshar
ing program as their major means of reducing vehicle 

miles of travel (VMT) and energy use, determining 
participation levels identifies the degree of effort 
necessary to reach these des ired reduction levels. 
Based on these participation levels and the result
ing degree of effort, a decision can be made to pro
ceed with the program at the specified level of in
tensity or adjust the reduction levels to coincide 
with acceptable intensity and funding levels. 

Step 3 is directed at identifyinq market segments 
within the study area that are capable of supporting 
alternative ridesharinq strateqies. Market segments 
in this context can be groups of commuters with 
similar travel or socioeconomic characteristics or 
areas within the community that possess characteris
tics necessary for application of particular strate
gies. Through identification of market segments, 
potential strategies are then selected that have 
similar market characteristics. For example, if a 
heavily traveled corridor with a large volume of 
common origins and destinations exists, vanpooling 
and preferential lanes may be applicable strategies. 

The next phase in the selection process, steps 4 
and 5, is to access these potential strategies in a 
two-phase process of preliminary and detailed eval
uation. Preliminary or first-cut evaluation (step 
41 is oriented toward narrowing the range of strate
gies to be evaluated in detail to those strategies 
best suited to the study area and eliminating analy
ses of least-applicable strategies. Each strategy is 
assessed against five preliminary evaluation factors 
that address issues of compatibility with goals, ob
jectives, and other transportation programs: politi
cal and public acceptability: availability of finan
cial resources: and identification of supporting 
strategies. 

The fifth step in strategy evaluation is a de
tailed evaluation of strategy costs, benefits, im
pacts, and institutional issues. This detailed 
evaluation enables a close examination of expected 
impacts and institutional issues that may arise and 
identifies quantitative and qualitative measures of 
cost and benefits that can be expected to occur. 

The final step in strategy selection (step 61 is 
to combine strategies into workable programs and de
termine the most efficient set of strategies. In 
this selection phase, results from the previous two 
evaluation phases are combined to rate the effec
tiveness of various combinations of strategies. 

Through following this evaluation framework and 
using the various resource procedures and assessment 
factors, a comprehensive analysis of ridesharing op
tions can be performed. Material presented in the 
remaining sections focuses on the elements compr is
ing the evaluation procedures in steps 2 through 6. 

SUPPLY MODELS 

An important element in developing and selecting 
ridesharing strategies is to determine the number of 
commuters needed to participate in ridesharing to 
achieve a desired level of travel reduction. Being 
able to estimate the necessary magnitude in ride
shar ing participation is beneficial in the early 
planning stages to identify whether desired reduc
tion levels in VMT and energy use are feasible. 
Matching these supply estimates, which comprise step 
2 of the planning guidelines, later with demand es
timates of step 5 provides an assessment of the 
ability to reach desired reduction levels and the 
resulting level of program intensity. This in turn 
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allows adjustments to be made to tarqet reduction 
values to coincide wi th accept able intensity and 
fundinq levels. 

MARKET IDENTIFICATION 

The initial step in selectinq ridesharing strategies 
is to identify market segments that are capable of 
supporting alternative strategies. Market segments 
in this context refers to groups of commuters with 
similar travel and socioeconomic characteristics or 
a reas within the community that possess characteris
tics necessary for application of a particular 
strategy. Based on this definition, market seg
ments, for example, could be a group of commuters 
with a one-way travel distance greater than 15 miles 
or an area within the community where the demand for 
parking exceeds the supply. In these examples, 
strategies applicable to each market segment are 
vanpooling and parking-management techniques, re
spectively. Thus, by identifying potential market 
segments through commuter or community characteris
tics, each strategy can be evaluated as to its po
tential application in the study area based on com
mon character istics. 

For mos t str~ategies to reach their greatest po-
tential, certain characteristics must exist within 
the area of application. In the case of parking
management techniques, parking demand should exceed 
supply, whereas preferential-lane use requires a 
corridor with a large volume of common origins and 
destinations. This is not to say that these strate
gies will be successful in these areas or that they 
would not be applicable in other areas but rather 
indicates that the greatest potential exists in 
these areas and that further, more detailed evalua
tion is necessary before a final conclusion can be 
reached, In the identification of potential seg
ments, the primary emphasis is directed at commun i ty 
rather than commuter characteristics since the suc
cess of a particular strategy is primarily dependent 
on the surrounding environment and the fact that few 
differences exist between single drivers and ride
sharers in terms of socioeconomic and travel char
acteristics Ill• 

Table 1. Market characteristics by strategy. 

Strategy Market Characteristic 
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To aid decisionmakers in performinq a market 
analysis, the important market characteristics have 
been summarized below: this list can be used as a 
checklist when identifying markets: 

1. High-density employment centers, 
2. High-density residential areas, 
3, Commuter travel distances, 
4. Heavily traveled corridors, 
5 , Areas of severe traffic congestion, 
6 . Areas of low parking supply, and 
7. working habits. 

Table 1 summarizes market character is tics for each 
strategy and can be used as a quick reference guide. 
As a further aid in identifying market segments, a 
discussion of the important considerations of each 
characteristic identified is presented, 

High-Density Employment Centers 

Areas of high employment in most instances have the 
greatest potential for ridesharing activities since 
the number of commuters with common origins and 
destinations is usually the greatest. These areas 
also enable a large number of commuters to be con
tacted with minimal effort. As a result, carpool 
and vanpool programs are especially suited for these 
areas as well as other supportive strategies that 
rely on matching techniques. Large employment cen
ters may also possess parking and congestion prob
lems that could lead to the application of financial 
incentives, parking-management techniques, and flex
ible work hours. 

High-density employment centers commonly found in 
urban areas include single large employers, indus
trial and office parks, regional activ i ty centers, 
and the central business district (CBDl. 

High-Density Res i dential Are a s 

High-density residential areas like densely popu
lated employment centers have a greater potential 
for a large number of commuters with common origins 
and destinations and consequently are target markets 

Carpool matching program Communitywide matching programs: medium and large urban area; site-specific matching programs : single large employer 
or concentration of large volume of employees (more than 500) 

Vanpool program 

On-street parking restriction 

Off-street parking restriction 
Residential parking control 

Exclusive bus-and-carpool lane arterial 

Contraflow bus-and-carpool lane 

Reversible-lane system 
Freeway bus-and-carpool bypass 
Exclusive bus-and-carpool lane freeway 
Special bus-and-carpool turning privilege 
Vehicle toll 
Carpool and vanpool preferential parking 
Parking-rate change 
Park-and-ride facility 

Elimination of employer parking subsidy 

Employer financial incentive 
Automobile-free or restricted area 
Staggered or flexible work hours 

Large single employer or concentration of employees (more than 500); one-way travel distance greater than 15 miles; no par
ticular type of occupation more desirable; employer parking problems valuable incentive 

Parking demand exceeds supply; large employment center (CBD) or other area where on-street parking permitted and de-
mand exceeds supply (hospitals, universities) 

Parking demand exceeds supply; area where new development occurring or expected (restriction in new parking supply) 
Residential area within walking distance of CBD or other large employment center where spillover parking occurs (hospitals, 
universities) 

Large volume of common origins and destinations; corridors with bus volumes of 20-25 /h; minimum of five travel lanes ; 
length varies based on travel-time savings 

Large volume of common origins and destinations; arterial streets with minimum of five travel lanes and bus volumes of 
20-25/h; freeway bus volumes of 40-60/h 

Same as exclusive bus-and-carpool lane arterial 
Large volume of ramp traffic; metered on ramps 
Large volume of common origins and destinations ; corridors with bus volumes of 40-60/h 
Area of severe traffic congestion and resulting travel-time savings 
Existing toll facilities 
High demand for parking; excessive walking distance from parking lot; large employment sites 
Area where land values and parking rates high (CBD) 
Existing bus transit park-and-ride lots; heavily traveled corridor with single destination; large remote employment center 

with one-way commute distance greater than 10 miles; high parking cost at destination and low supply 
Applicable to any type or location of employer; greater potential at site where land availability scarce or employer desires 

to expand physical plant 
Employers active in ridesharing, high parking costs, high demand for parking 
Downtown area , one or two streets usually converted to shopping mall 
Large single employer or concentration of employees ; white-collar employment centers; areas with severe congestion prob
lems 
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for carpool and vanpool proqrams. These areas also 
enable easy contact of a larqe number of commuters 
throuqh neiqhborhood qroups or apartment associa
tions. High-density residential areas would most 
likely be larqe single apartment buildings or areas 
with a clusterinq of multifamily dwelling units. 

Commuter Travel Distances 

The incentive to rideshare is substantially qreater 
for those commuters who have longer home-to-work 
travel distances. Early formation of pools enables 
a ridesharing program to grow visibly and builds 
momentum for addressing areas with less potential or 
with reluctance to participate in program activi
ties. Strategies applicable to these areas might 
include carpool and vanpool programs, preferential 
lanes, and park-and-ride facilities. 

The distance at which ridesharing becomes attrac
tive is relative to the commuting characteristics of 
the community. If the study area is small and com
mute distances are short, a shorter distance will 
provide more incentive to rideshare than if the com
mute distances were longer. Longer commute dis
tances can be determined by identifyinq remote em
ployment and residential areas or suburban subdivi
sions that are located beyond the distance · that 
makes ridesharing attractive in the study area. 

Heavily Traveled Corridors 

Corridors carrying a larqe volume of traffic to com
mon destinations such as the CBD may be potential 
candidates for preferential lanes, park-and-ride 
facilities, and carpool and vanpool proqrams. To 
justify a reserved lane, the corridor must carry a 
qr eater number of people than that carried prior to 
reserving the lane. In most instances a preferen
tial lane for carpool and vanpool use must be imple
mented only in conjunction with substantial ex
press-bus service. 

The lenqth of reserved lanes can vary from 0. 5 
mile to greater than 10 miles: the major considera
tion is the resulting travel-time savings. Thus, re
served lanes can be located on heavily traveled cor
ridors at areas of severe congestion such as inter
changes and intersections or other areas where 
congestion occurs. In identifying these corridors, 
traffic volumes must not only be large but also be 
destined to a common area. If trip destinations are 
diffused along the corridor, reserved lanes become 
less effective because commuters travel less dis
tance on the lane and experience a smaller travel
time savings. 

Areas of Severe Traffic Congestion 

Areas where severe traffic congestion occurs may be 
prime locations for the application of isolated pri
ority techniques such as short-length reserved lanes 
or special turninq privileges. 

Areas where these techniques might be applicable 
include the CBD, industrial and office parks, large 
employers, and areas where turns are prohibited dur
ing rush hour. For each application to be success
ful, travel-time savings or relief from congestion 
should be substantial enough to influence commuters 
to rideshare. 

Areas of tow Parking supply 

In areas where the demand for parking exceeds avail
able supply, a number of parking-management tech
niques may be applicable. Areas most likely to ex
hibit a shortage in parking are hiqh-density employ
ment areas such as the CBD, regional activity cen-
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ters, university areas, or industrial and office 
parks and large single employers. Parking tech
niques that are directly applicable include elimina
tion of employer subsidies, increased parking rates, 
parking surcharge tax, and preferential carpool and 
vanpool parking. In many instances, complementing 
parking strategies must also be implemented to elim
inate alternative, less costly, or more attractive 
parking spaces. These strategies include elimina
tion of on-street parking and establishment of resi
dential permit systems. 

Working Habits 

The general nature of the workforce and their work
ing hours can influence the success of several 
strategies. Areas or employers that are produc
tion-oriented and dependent on others for the ac
complishment of their work task are not well suited 
for flexible work hours. In qeneral, white-collar 
employment centers are best suited for flexible work 
hours, since employees are less dependent on others 
and able to manage their time more freely to coin
cide with others for poolinq. Flexible work hours 
may be applicable at manufacturinq industries in 
certain cases and a closer analysis of the nature of 
the work may be necessary to fully assess its poten
tial. 

Toll Facilities 

Exiting toll facilities such as bridges, tunnels, 
ferryboats, and toll roads should be identified in 
order to assess the possibility of providing prefer
ential treatment or reduced tolls for ridesharers. 
If conqestion occurs at toll plazas, preferential 
lanes on the approach road or reserved lanes on the 
facility may substantially reduce travel time for 
ridesharers. Ridesharers could also be given re
duced or free tolls on the facility. 

PRELIMINARY EVALUATION 

After market segments have been identified and can
didate strategies selected, a preliminary first-cut 
evaluation of each alternative is undertaken. The 
orientation in this first-cut analysis is toward 
narrowing the range of strategies for detailed eval
uation to those best suited to the study area. Elim
inating unacceptable strategies based on noncompati
bili ty with community goals and transportation pro
grams or lack of political or public support enables 
a streamlining of the evaluation process. To per
form this preliminary analysis, each potential 
strategy is assessed against several major con
siderations that function as a checklist. In many 
instances where the study area is small and the 
number of alternative strategies few, preliminary 
evaluation will most likely be performed in conjunc
tion with market identification. In any event, the 
following checklist of preliminary evaluation mea
sures should be assessed against each strategy in 
the early stages of selection to avoid needless 
analysis of unacceptable strategies. Evaluation 
measures that should be considered include the fol
lowing: 

1. Compatibility with community qoals and objec
tives, 

2. Compatibility with current or proposed trans-
portation programs, 

3. Political and public acceptability, 
4. Availability of financial resources, and 
5. Identification of supporting strategies. 

To emphasize the usefulness of these measures in 
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screening strategies, a discussion of each follows. 

Compatibility with Community Goals and 
Transportation Programs 

To gain successful backing by conununity leaders and 
residents, strategies should be compatible with the 
goals and transportation programs of the area. If 
strategies conflict with goals or are counterproduc
tive to existing or proposed transportation pro
grams, extensive conflicts could arise that may 
jeopardize the success of any type of r ideshar ing 
activity. 

The major area of potential conflict arises when 
existing or proposed transportation programs are 
considered. Ridesharing strategies can be in direct 
conflict with other transportation programs that, in 
the implementation stages, could initiate adverse 
public reaction toward r ideshar ing . An example of 
this situation can occur when vanpooling is imple
mented in a heavily traveled corridor that is now 
served by express-bus service. Vanpool implementa
tion in this instance without considering express
bus service could cause a diversion of riders from 
transit and place the continuation of bus service in 
jeopardy. 

Politica l and PubU c Acceptability 

An essential element in the final selection and suc
cess of many projects is the degree of favorable 
support they receive from political decisionmakers 
and other influential conununity leaders. Several 
ridesharing strategies such as parking bans or in
creased taxes can easily meet rejection from conunun
i ty leaders and decisionmakers. Programs that alter 
conunon everyday commuting habits can experience 
quick failure if favorable conununity and political 
suppo"i:t is absent. In situations where conununity 
leaders oppose a strateqy, decisionmakers are often 
faced with a politically sensitive decision that can 
result in the strateqy's receiving little or no sup
portive backing, even though the program is favored 
by them. It is important that reactions from both 
community leaders and decisionmakers be considered, 
since the two may express different opinions and 
their influence on one another may affect decisions 
in later stages of selection and implementation. 

Attitudinal assessments early in the selection 
process enable planners to avoid initiating negative 
reactions toward strategies that are often drawn out 
of proportion and consequently make it difficult to 
modify otherwise acceptable strategies. 

Availability of Financ i al Resources 

In formulating ridesharing programs, like other com
munity projects, the availability of financial re
sources is critical in determining the scope and in
tensity. Identifying the availability and level of 
funding serves a dual role in developing and select
ing strategies. First, it focuses the selection 
process on those strategies that are within the fi
nancial bounds and, second, it identifies whether 
limitations should be imp1:11'1ed on the s"nf>P nf inni
vidual strategies to reduce their cost. Strategies 
such as preferential lanes or communitywide matching 
services can become extremely expensive and beyond 
the financial capabilities of many communities. As 
a result, the selection process should initially in
vestigate the ability to finance strategies and dis
regard those that are too costly. Likewise, the 
scope and intensity of individual strategies may be 
adjusted so that costs may fall within financial 
limits. 
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Identif ica tion of Suppor t i ng S t rateg ies 

As a final step in preliminary strategy selection, a 
review of remaining strategies should be undertaken 
to identify whether the inclusion of supporting 
strategies will enhance the effectiveness of the 
total ridesharing program. In many situations, sup
porting strategies are essential to the success of 
other strategies and should be implemented to pro
duce a strong incentive for r ideshar ing. For ex
ample, in the case of preferential parking for car
pools and vanpools, some type of matching program is 
essential to provide a means of forming new ride
shar ing arrangements and successful use of reserved 
parking spaces. 

DETAILED EVALUATION 

The final stage in strategy evaluation is to perform 
a detailed analysis of remaining candidate strate
gies. Through preliminary screening, a list of pos
sible strategies was narrowed to include only those 
that coincide with identified market segments and 
that presented no major obstacles to successful im
plementation. The objective in this detailed analy
sis phase is twofold: fi r st, it enables a close ex
amination of expected impacts and institutional 
issues that may arise and, second, it identifies 
quantitative and qualitative measures of costs and 
benefits that can be expected to occur. 

To perform this detailed strategy evaluation the 
following measures should be considered : 

l. Legal and regulatory issues, 
2, Impacted community groups, 
3. Implementation time, 
4. Program costs, and 
5. Estimated demand. 

Through assessing each strategy against these mea
sures, specific costs, benefits, and impacts can be 
determined, which in turn become the basis for 
strategy comparison and final program selection. In 
addition to being used tor final program selection, 
these results provide a means of determining whether 
strategy modifications would enhance their effec
tiveness. 

As an output of assessing these evaluation mea
sures, a list of final candidate strategies should 
be assembled that have been closely screened to en
sure their applicability to the study area and ab
sence of major implementation barriers. To empha
size the usefulness of these evaluation measures, a 
discussion of each follows. 
Legal a nd Regulatory Issue s 

Legal and regulatory problems concern the passage or 
modification of ordinances and regulatory actions 
that enable legal implementation of strategies. 
Strategies such as parking controls may require de
regulation by the state public service commission. 
Legal and regulatory problems may vary from state to 
state and even from city to city, since regulatory 
structures and state and municipal statutes vary. 
Thus, each application mu:Jt conoidcr local oondi~ 
tions when these issues are addressed. Table 2 
identifies possible problems that may be confronted 
for each strategy and is broken into five groups of 
issues. 

Determining institutional issues and the level of 
effort necessary to correct them is critical to 
final selection and programming of strategies. If 
issues are too cumbersome or political pressures too 
great to be realistically overcome, associated 
strategies can be eliminated from further considera
tion. 
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Impact ed Groups 

Identifying community groups affected by ridesharing 
strategies and the type of expected impact plays an 
important role in strategy selection and emphasis. 
If candidate strategies are expected to cause severe 
negative impacts, their initial deletion may be 
desirable to avoid jeopardizing the success of other 
r ideshar ing efforts as well as the future applica
tion of the strategy. Determining potential impacts 
is also useful during implementation, since project 
staff can anticipate negative impacts and be pre
pared with alternative actions. 

In addition to identifying negative impacts, many 
positive attributes are associated with ridesharing 
that are essential in developinq political and com-

Table 2. Legal and regulatory issues by strategy. 

Strategy 

I. Carpool matching 
program 

New or Revised 
Municipal Ordinance 

State Regulatory 
or Legal Enabling 
Legislation 

5 

munity acceptance. Expected benefits associated 
with the application of all strategies include re
duced energy consumption, reduced pollution, in
creased use of existing roadways as well as elimina
tion of the need for building additional facilities, 
reduced absenteeism, and increased employee morale. 
Table 3 lists expected impacts for each strategy for 
six frequently affected groups. 

Implementation Time 

The timing and scheduling of r idesharing strategies 
have two dimensions. First, the time period re
quired to implement a particular strategy is de
pendent on the complexity of the strateqy and the 
incremental time period for planning, design, and 

Insurance 

Increases or de
creases in rates 
for those ride
sharing 

Employee 
Labor 
Agreement 

Possible inclu
sion as em
ployee fringe 
benefits and 
labor agree
ments 

Change in 
Municipal 
Building Costs 

Transit 
Agreements 
and Arrangements 

Inclusion of transit 
information on 
matching lists 

2. Vanpool program Deregulation of vanpools 
by state public utilities 
commission 

Establishment of 
insurance classi
fication and 
rates 

Same as strategy 
I 

Section l 3(c) 
agreements 

3. On-street parking 
restriction 

4. Off-street parking re-
striction 

5. Residential parking 
control 

6 . Exclusive bus-and-<:ar-
pool lane arterial 

7. Contraflow bus-and-<:ar-
pool lane 

8. Reversible-lane system 
9. Freeway bus-and-car-

pool bypass 
10. Exclusive bus-and-<:ar-

pool lane freeway 
11. Special bus-and-<:arpool 

turning privilege 
12. Vehicle toll 

13. Carpool and vanpool 
preferential parking 

14. Parking-rate change 

15. Park-and-ride facility 

16. Elimination of employer 
parking subsidy 

17. Employer financial 
incentive 

18. Automobile-free or 
restricted area 

19. Staggered or flexible 
work hours 

Legal authority to restrict 
parking by municipal 
government 

Same as strategy 3 

Same as strategy 3 

Legal authority to enable 
reservation of exclusive 
lanes by ridesharing 
modes from local munici-
pality 

Same strategy 6 

Same as strategy 6 
Same as strategy 6 

Same as strategy 6 

Same as strategy 6 

Legal authority to change 
or charge tolls 

Legal authority to change 
rates by local munici-
pality 

Legal authority to enable 
parking facilities and 
contracts for joint-use 
lots 

Legal authority to restrict 
traffic 

State-enabling legislation 

Same as strategy 4 

Legal authority to enable 
reservation of exclusive 
lanes by ridesharing 
modes from state de-
partment of transporta-
tion or legislature 

Same as strategy 6 

Same as strategy 6 
Sa me as strategy 6 

Same as strategy 6 

Same as strategy 6 

Legal authority to change 
or charge tolls 

Liability at parking 
facilities 

Same as strategy 
I 

Possible issue in 
labor negotia
tions 

Same as strategy I 

Same as strategy I 

Legal authority 
to limit park
ing space re
quirements for 
new buildings 

Coordination of 
transit routes 
with parking re
strictions; availa
bility of transit 
capacity to 
handle additional 
riders 

Availability of 
transit capacity 
to handle addi
tional riders 

Same as strategy 4 

Coordination of 
transit services 
on corridor 

Same as strategy 6 

Same as strategy 6 
Same as strategy 6 

Same as strategy 6 

Same as strategy 6 

Same as strategy 6 

Coordination with 
available transit 
services 

Same as strategy 4 

Same as strategy 
13 

Same as strategy 
13 

Same as strategy 
13 

Same as strategy 
13 

Same as strategy 
13 
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Table 3. Ridesharing impacts by affected groups. 

Retail Other 
Strategy Nonusers Transit Services Employers Merchants Shoppers Municipal Costs Impacts 

I. Carpool matching Possible diver- Administrative cost; Increase sales Increase parking Administrative cost 
program sion of riders liability in case of since com- spaces of program 

accident muters less 
able to shop 
in other areas 

2. Vanpool program Diversion of Administrative cost; Increase parking Administrative cost 
riders liability in case of spaces of program 

accident 
3. On-street parking Reduce number of Better move- Increase attrac- Increase short- Reduce parking 

restriction parking spaces ment for buses; tiveness of term spaces revenues if park-
increase incen- shopping in eliminated; in-
tive to use area crease revenue if 
transit short-term park-

ing available 
4. Off-street parking Reduce number of Increase incen- Increase or de- Increase or de- Same as strategy 3 

restriction parking spaces tive to use crease attrac- crease parking 
transit liveness of spaces 

location 
s. Residential parking Reduce number of Increase incen- Administrative cost 

control parking spaces live to use of program 
transit 

6. Exclusive bus-and-car- Decrease travel time Decrease transit Decrease access Decrease access to Capital, mainte- Increase 
pool lane arterial if use high; increase travel time to fronting abutting land nance, and en- traffic on 

travel time if use divert transit stores; loss of uses; loss of on- forcement costs alternate 
low; prohibit turn- riders on-street park- street parking routes 
ing movements ing 

7. Contraflow bus-and- Same as strategy 6 Same as strategy Same as strategy o 
carpool lane 6 

8. Reversible-lane system Same as strategy 6 Same as strategy Same as strategy 6 
6 

9. Freeway bus-and-car- Slightly increase Same as strategy Same as strategy 6 
pool bypass travel time 6 

10. Exclusive bus-and-car- Same as strategy 6 Same as strategy Same as strategy 6 
pool lane freeway 6 

II. Special bus-and-car- Same as strategy Same as strategy 6 
pool privilege 6 

12. Vehicle toll Object to toll increase Divert transit Reduce revenue's 
riders ability to meet 

bond payments 
13. Carpool and vanpool Increase walking Administration 

preferential parking distance of program 
14. Parking-rate change Increase parking rate Same as strategy Same as strategy Same as strategy 4 Increase tax reve-

4 4 nues or decrease 
in revenues if de-
mand decreases 

15. Park-and-ride facility Increase parking at Possibly divert Increase sales Administrative and Air, noise 
work destination riders with from lot users maintenance pollution 

matching costs around 
from lots parking fa-

cility; addi-
tional traf-
fie conges-
!ion if lot 
large with 
substantial 
transit 
service 

16. Elimination of em- Eliminate parking Same as strategy Eliminate cost of Increase property 
ployer parking spaces or additional 4 providing parking; tax from higher 
subsidy cost of paying for use land for other assessed value of 

parking company pur- property if used 
poses more produc-

tively 
17. Employer financial Equality of incentives Same as strategy Cost of incentive and 

incentive since some em- 4 administration 
ployees unable to 
form pools 

18. Automobile-free or re- Restrict areas of travel Same as strategy Revitalize area Increase attrac- Construction and 
stricted area 4 and increase liveness of maintenance 

retail sales shopping areas costs 
19. Staggered or flexible Increase flexibility of Spread out peak Initial administra- Initial administra- Increase use 

work houra working timoa load a; bettor !ion ooata tion COB!• of vehide 
use of re- for shop-
sources ping and 

other trips 
as result of 
flexibility 
in work 
times 
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construction. The second dimension is the period 
after implementation where commuters adjust to the 
new conditions and modal changes are made. Estimat
ing expected implementation and adjustment periods 
enables selection of strategies that fall within the 
program time frame. Table 4 lists expected imple
mentation times for each ridesharing strategy. 

that increase ridesharing demand early tends to 
stimulate community interests in ridesharing and 
maintains a commitment toward ridesharing by de
cisionmakers. 

Program Costs 

Identifying implementation and adjustment time 
periods enables the programming and selection of 
strategies expected to produce increases in ride
shar ing early in the program. Selecting strategies 

Implementation costs for r ideshar ing strategies in
clude the cost of planning, desiqn, and construc
tion. Costs can also be broken into two cate
gor ies--direct and indirect program costs. Direct 
costs are those of capital outlays such as planning, 
design, administration, and annual program costs, 
whereas indirect costs are user and nonuser costs 
and the cost to participating employers for adminis
tration and incentives. From the standpoint of 
formulating a program budqet on a municipal level, 
direct costs are of primary interest, since indirect 
costs are not usually financed with municipal 
monies. Even though indirect costs are not borne by 
local governments, their consideration is important, 
since program participation by employers and users 
is dependent on the cost incurred by them and is 
also included in final economic analyses. Program 
costs can vary considerably for certain strategies, 
depending on their scope and intensity. For example, 
park-and-ride facilities can vary from joint-use 
lots, where construction costs are merely signing 
and striping, to construction of expensive new park
ing lots. Table 5 lists associated costs for each 
type of strategy from past applications in 1979 dol
lars. 

Tabla 4. Implementation time by strategy. 

Strategy 

Carpool matching program 

Vanpool program 

On-street parking restriction 
Off-.treet parking restriction 
Residential parking control 

Implementation Time 

Communitywide: 6-12 months 
Employer program : less than 6 

months 
Communitywide: 1-2 years 
Employer program: 6-12 months 
Third party: 1-2 years 
Less than 6 months 
6-12 months 
6-12 months 

Exclusive bus-and-carpool lane arterial Take-a-lane: 6 months to 2 years 
Add-a-lane: 1-5 years 

Contraflow bus-and-carpool lane 
Reversible-lane system 

6 months to 2 years 
6 months to 2 years 

Freeway bus-and-carpool bypass 
Exclusive bus-and-carpool lane freeway 

6-12 months 
Take-a-lane: 1-5 years 

Special bus-and-carpool turning privilege 
Vehicle toll 

Add-a-lane: 2 to more than 5 years 
Less than 6 months 
6-12 months 

Carpool and vanpool preferential parking 
Parking-rate change 

Less than 6 months 
6-12 months Estimated Demand 

Park-and-ride facility 
Elimination of employer parking subsidy 
Employer financial incentive 
Automobile-free or restricted area 
Staggered or flexible work hours 

6 months to 2 years 
6-12 months 
6-12 months 
1-5 years 
Less than 6 months 

Determining the expected increases for r ideshar ing 
modes is important, yet they are difficult to esti
mate. Estimating mode-split changes is a key factor 
in strategy selection since determining the most ef-

Table 5. Ridesharing program costs. 

Strategy 

Carpool matching program 

Vanpool program 

On-.treet parking restriction 
Off-street parking restriction 
Residential parking control 

Exclusive bus-and-carpool lane 
arterial 

Contraflow bus-and-carpool lane 

Reversible-lane system 
Freeway bus-and-carpool bypass 
Exclusive bus-and-carpool lane 
freeway 

Special bus-and-carpool turning 
privilege 

Vehicle toll 
Carpool and vanpool preferential 
parking 

Parking-rate change 
Park-and-ride facility 
Elimination of employer parking 
subsidy 

Employer financial incentive 

Automobile-free or restricted area 
Staggered or flexible work hours 

Program Cost (1979 $) 

Communitywide: $100 000-$150 000 annually for medium-sized city; $50 000-$100 000 for small urban area 
Employer sponsored: $5000-$45 000, start-up costs; moderately well-0rganized, promotion/matching program, $12 000 in staff 

and materials; $4000-$1 O 000, annual administrative costs 
Communitywide: $60 000, initial start-up; $40 000-$60 000, annual fixed costs plus $500/van/year operational; initial cost of 

vans not included in start-up costs 
Employer sponsored: $18 000-$35 000, start-up and organizational cost plus cost of vans; $25 000, average; $250-$350/van/year, 

administrative cost 
Third party : $65 000-$130 000, start-up plus cost of vans; $70 000-$90 000, annual fixed costs plus $60-$80/van/year, adminis-

trative costs 
Initial planning and signing costs, $50-$75/sign; minimal annual maintenance costs (sign replacement) 
Initial planning costs vary considerably with intensity of program, from 1-2 months to 1-2 years; minimal annual costs 
$8000-$15 000 initial cost for planning, signing, issuing permits; $6000-$12 000 annual cost for sign replacement and issuing new 

permits 
Take-a-lane: $20 000-$50 000/mile signing, striping , minor construction; add-a-lane: $160 000-$250 000/mile (does not include 

right-0f-way); $12 600-$38 000/mile annual operation and maintenance 
Take-a-lane: $20 000-$50 000/mile signing , striping, minor construction ; add-a-lane: $160 000-$250 000/mile (does not include 

right-0f-way); $12 600-$38 000/mile annual operation and maintenance 
$5000-$10 000/mile signing and striping 
$4000-$8000/ramp for signing and striping; $10 000-$80 000/ramp for widening and signalization 
Take-a-Jane: $10 000-$30 000/mile signing and striping; add-a-lane: $2 .5-3.5 million/mile (does not include right-of-way); 

$1 O 000-$30 000/mile operation and maintenance 
Minimal signing/signal installation and striping costs, $I 000-$5000 per application 

Minimal administrative and promotional cost, $5000-$10 000 
Employer program: minimal signing and administrative costs, usually included in planning and administrative cost of carpool and 
vanpool program 

Municipal program: $8000-$10 000 start-up promotion, application processing, signing, and other materials; $1000-$5000 annual 
cost 

$8000-$12 000 initial administrative cost, minimal annual costs 
$380-$1200/space, avg $550/space initial construction cost; $15-$23/space annual maintenance 
$3000-$6000 initial employer administrative cost 

Initial start-up and annual administrative cost included in cost associated with carpool and vanpool programs; additional cost of 
incentives should be added to these costs 

$75 000-$4 000 000 initial construction costs; $10 000-$50 000 annual maintenance costs 
$4000-$12 000 initial set-up and administrative cost; no annual costs 
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Table 6. Observed ridesharing demand by strategy. 

Strategy Observed Ridesharing Demand 

Carpool matching program 

Vanpool program 

Communitywide: 1-2.5 percent increase in areawide carpool share 
Employer program: 4-10 percent increase in carpooling 
Communitywide: 1-2 percent increase in areawide vanpool share 
Employer program: 5-22 percent increase, average 8 percent increase 

On-street parking restriction 
Off-street parking restriction 
Residential parking control 

No reported results except those for on-street carpool spaces (see carpool and vanpool preferential parking) 
No reported ridesharing results; increase in transit ridership as result of restriction in growth of parking supply 
No reported ridesharing results; eliminate on-street parking by commuters substantially; increased use of off-street park
ing facilities available 

16 percent increase in vehicle occupancy 
9 percent increase in vehicle occupancy 

Exclusive bus-and-carpool ane arterial 
Contraflow bus-and-carpool lane 
Reversible-lane system 100 percent increase in carpool use (three or more occupants per vehicle) 
Freeway bus-and-carpool bypass 
Exclusive bus-and-earpool lane freeway 
Special bus-and-carpool turning privilege 
Vehicle toll 

5-50 percent increase in new carpools, 30 percent average (higher values associated with two-person carpools) 
4.0-14.7 percent increase in vehicle occupancy, 6.0 percent average 
No reported results 
58 percent increase in number of carpools (18 percent per year) 

Carpool and vanpool preferential parking 22-30 percent increase in new carpools at municipal lots and on-street parking; 17-29 percent increase in new carpools at 
individual employers 

Parking-rate change 
Park-and-ride facility 

6 percent increase in vehicle occupancy as result of increased parking rates 
45 percent increase in number of carpools at remote freeway lots 

Elimination of employer parking subsidy 
Employer financial incentive 
Automobile-free or restrictecl area 
Staggered or flexible work hours 

8-10 percent reduction in drive-alone commuters 
4-10 percent increase in carpooling; 5-20 percent increase in vanpooling 
No reported results 
No reported results 

fective strategies is critical for a successful pro
gram. Existing techn i ques fall into two groups : 
(a) those that estimate potential ridesharing demand 
through sophisticated mode-split models or quick-re
sponse manual methods and (b) market-identification 
methodologies that identify commuter segments having 
a high potential for ridesharing based on travel 
cost, time, and distance characteristics but provide 
no estimate of expected participation levels from 
these commuters. 

Three quick-response techniques are suggested for 
determining demand--the Department of Energy (DOE) 
manual method, local administered surveys, and re
sults from applications in other communities Cll. In 
cases where sufficient time and financial resources 
are available, a locally administered survey is 
recommended for estimating expected proportions. If 
candidate strategies are politically sensitive, such 
as parking taxes or bans, and it is anticipated that 
they would create public concern and pressures if 
presented in a survey, it is suggested that demand 
estimates be made through use of the DOE manual 
method rather than through a local survey. A local 
survey should provide the most efficient and reli
able estimates of expected participation levels, 
since values are determined from local commuter re
sponses rather than sophisticated modeling tech
niques or changes that occurred from applications in 
other areas. 

In situations where resources are not available 
for local surveys or candidate strategies are po
litically sensitive, demand can be estimated through 
use of the DOE manual method or by using measured 
changes from applications in other communities. 
Table 6 lists observed results from application of 
various strategies in other areas. 

STRATEGY SELECTION 

In the preliminary and detailed evaluation phases, 
numerous evaluation and impact measures were as
sessed against each strategy. Through this analy
sis, costs, impacts, and speci fie values were asso
ciated with these measures and now become the pri
mary means for comparing and selecting strategies. 
Techniques that are suggested for use include eco
nomic efficiency analysis (benefit/cost ratio, pres
ent worth, rate of return) and scoring methods. 
Through determining these summary measures, the most 

effective group of strategies can be selected and 
programmed for implementation. 

SUMMARY 

In developing a ridesharing program, many alterna
tive ridesharing strategies can be identified for a 
study area that possess varying degrees of accep
tance based on community characteristics and commut
ing patterns. Each strategy or group of strategies 
will result in different types and degrees of im
pacts as well as effectiveness in encouraging new 
ridesharing arrangements. To ensure selection of 
the most effective strategies, a systematic analysis 
of alternatives should be undertaken. In selecting 
strategies, a thorough analysis of the study area 
should be performed so strategies are applied to 
market segments most suited for their successful im
plementation. To enable this type of analysis, a 
well-defined set of planning guidelines should be 
followed so that essential factors are not over
looked when alternative ridesharing strategies are 
evaluated and selected. 

Guidelines developed in this research provide 
this type of analysis structure and should be used 
as a guide in assessing ridesharing options. The 
guidelines, through supply models and assessment 
factors in market identification and preliminary and 
detailed evaluation phases, provide a quick response 
resource guide to systematically analyzing the 
critical issues facing successful implementation of 
r ideshar ing strategies. Through use of these guide
lines, planners can quickly undertake a comprehen
sive analysis of ridesharing options. 
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Developing Ridesharing Law: 

A First Step to Privatizing Transportation 
FRANK W. DAVIS, JR., DAVID A. BURKHALTER II, AND STEVE A. LeMAY 

During the last five years, interest in ridesharing, especially vanpooling, has 
been rapidly growing. Before an organization decides to become involved in a 
ridesharing program, they usually ask their legal staff for an opinion on the 
liability, tax, insurance, wage and hour standards, and other consequences. It 
Is then that they realize that ridesharing is a legal nonentity, so the law that 
applies to the pool is the law that developed for other purposes. The crucial 
legal test is whose name is on the vehicle title. This article examines a hypo
thetical vanpool with 12 passengers that is ready to start operation. The vehi
cle has been selected, the routes and fares have been determined, passengers 
and driver identified, and vanpool rules established. The only thing necessary 
is to decide whose name should be placed on the title of the new van. The van
pool group approaches the employer, the local transit authority, and two lease 
firms, considers incorporation, and asks the driver to accept title to the vehicle. 
In each case a totally different body of law applies, which ranges from lease 
law to common carrier law to labor law. Five legislative areas are suggested 
that need to be addressed before a body of ridesharing law is established. The 
development of ridesharing law would not only benefit ridesharing but would 
also be the beginning of privatizing public transportation for human service 
agencies. 

The energy shortage and reduced public funding have 
focused public attention on one of the easiest and 
most effective conservation methods available-
r ideshar ing. Unfortunately, our nation's legal sys
tem does not have a body of law to allow such 
cooperative endeavors: thus, ridesharing efforts 
encounter many institutional obstacles that will 
eventually have to be addressed if ridesharing is to 
reach its full potential. 

This paper was prepared to assist the reader in 
conceptualizing these institutional barriers so that 
ridesharinq programs can be structured to avoid them 
and to help policymakers understand the necessary 
changes. 

Ridesharing commonly appears in three forms: 
carp0oling, vanpooling, and buspooling. Vanpooling 
is simply carpooling by using a 12- or 15-passenqer 
van instead of a 6-passenqer car. A buspool is 
identical except that a bus is used. Carpools (and 
vanpoolsl can be either shared driving (each pas
senger takes a turn dr ivingl or shared expense (one 
vehicle is used each day and all riders share the 
cost of operating the vehicle). 

Rideshar inq not only reduces energy use but also 
reduces public deficits in several ways: 

1. Usually, the rideshar ing vehicle is garaged 
at the employment site once the employees arrive at 
work and is usually garaged at the driver •s resi
dence after the employees return home; 

2. Usually, a small vehicle, such as a station 
wagon or van, reduces the time necessary to gather a 
full load; therefore, the travel time approximates 
that of single-occupant automobiles; also, smaller 
vehicles usually use less fuel: and 

3. Usually, the vehicles used are relatively 
inexpensive and are therefore easier for individ
uals, government, and employers to purchase: the 
vehicles will usually be driven from 10 000 to 
2 0 000 miles/year: therefore, a vehicle with a de
siqn life of l million miles or more (as in the case 
of a transit busl is not required: standard 
production-line vehicles can be used and larqe 
public investments are not needed. 

Since carpooling and vanpooling are basically 
informal arrangements among neighbors, friends, and 

fellow employees, the service can readily adapt to 
the changing needs of the conunuters. Because of 
this, it is generally much better to allow the 
driver to take the responsibility for routing and 
scheduling. 

Since the drivers of the ridesharing vehicles are 
usually fellow employees who would be spending this 
time driving to and from work anyway, there is vir
tually no labor cost. Reduced conunuting cost and 
potentially supplemented income usually motivate the 
drivers of ridesharinq vehicles. 

OPTIONS FOR PROVIDING RIDESHARING VEHICLES 

As ridesharing arrangements become more formalized, 
there is often an opportunity to use vans in which 
12-15 people can ride. Although many individuals 
have automobiles, less than l percent of the popula
tion have vans, especially those seating 12-15 pas
sengers. Therefore, if a group of 10-15 people find 
that they live in the same neighborhood, work for 
the same or neighboring employers, have the same 
work schedule, and desire to ride together, a very 
important question becomes, "How do we obtain a ve
hicle so we can start vanpooling?" 

There are generally five ways of obtaining van
pool vehicles: 

1. The employer can provide the vehicle; 
2. The government, usually through an agency 

such as a regional transportation authority, can 
provide the vehicle; 

3. An independent company can provide the ve-
hicle; 

4. 
hicle: 

5, 

An individual employee can provide the ve
or 
The individual can form a corporation to own 

the vehicle. 

Consider, for example, the hypothetical case of 
12 conunuters living in a suburb 20 miles from their 
worksite: being concerned about foel costs, energy 
efficiency, congestion, parking, POllution, etc.; 
and, after listeninq to numerous public service an
nouncements, having decided to do somethinq person
ally to help solve these problems. They decide to 
start a vanpool and to share in the cost of operat
ing the van. They are now ready to find a vehicle. 
The 12 conunuters approach their employer, the local 
transit authority, a lease firm, and a third-party 
provider. They consider incorporating, and they 
consider having one member of the pool buy the ve
hicle. 

This paper is designed to illustrate the barriers 
to each option. A legal system that fails to recog
nize ridesharing as a legitimate human endeavor 
creates these barriers. The body of law that ap
plies to vanpooling is dictated by vehicle title. 
By changing the name on the vehicle title, the mem
bers of the vanpool can alter the body of law that 
will apply from employer-employee law to conunon 
carrier transportation law to leasing law to corpo
rate law to business law or to some other legal 
theory. After the implications of each option have 
been examined and the institutional concerns have 
been identified, the five legal philosophies are 
described that must be addressed to develop a body 
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of ridesharing law so that ridesharing is not forced 
into inappropriate legal cateqories due solely to 
the name on the legal title. 

Employer-Prov ided Vehi c le 

When the commuter group approached the 
they were told that vanpooling was a good 
that the company's legal department was 
about several issues, discussed below. 

Workers' Compensation 

employer, 
idea, but 
concerned 

If purchase of the van were considered an extension 
of the workplace, the passengers would be covered 
under workers' compensation. The workers'-compensa
tion laws hold the employer strictly liable for all 
injuries occurring to employees within the scope of 
employment. Since workers'-compensation insurance 
premiums are based on payroll size, the workers'
compensation rates should not be increased. How
ever, if a major accident occurred, it would raise 
the rates on workers' compensation for the firm's 
entire workforce, since workers '-compensation rates 
are based on the prior year's losses. Also, since 
workers '-compensation benefits are very low in some 
states, the passengers may not be adequately compen
sated in case of a major accident. Furthermore, 
even if the employees are protected by workers' com
pensation, the van rider may still be able to sue 
the driver of the vehicle if the state does not 
recognize the fellow-servant doctrine and/or pro
hibit such a suit under workers •-compensation stat
utes. Thus, the driver may still want to have indi
vidual liability coverage, since the driver's 
personal automobile coverage may not apply to reg
ularly driven vehicles owned by the employer. 

Employer Liability 

If the van were not considered to be an extension of 
the workplace, the employer, like the driver, would 
be liable for damages that injure the commuters. 
Even if workers' compensation did apply, the company 
would have to buy insurance coveraqe to protect the 
company in case of accidental harm to those outside 
the vehicle who would not be covered by workers' 
compensation. In essence, existing laws assume that 
it is the employee's responsibility to qet to work 
and that the employer will not become involved un
less it is a necessary part of the business, as in 
the case of the transportation of migratory farm 
workers, who may not otherwise have transportation. 
Therefore, the employer may be required to assume 
full liability for all accidents to the passengers, 
the driver, and other parties if the employer is 
named on the vehicle title. 

Taxation 

Since the law assumes that the employer will not 
become involved in employee transportation unless it 
is essential for the operation of the business, 
monies spent on employee transportation are con
sidered an ordinary buoineoo cxpcnoc, eimilar to 
parking costs. Therefore, expenses related to the 
providing of transportation and the expenses related 
to the actual possession of the vehicle would be 
deductible expenses under the Internal Revenue 
Code. The employer, of course, would have to main
tain detailed accounting records to verify the 
amount of expenses, depreciation, and tax credits 
claimed. The employer would also be eligible for a 
tax credit under Article 26, U.S. Code 46(6) (Bl, if 
the van fits within the definition of a commuter 
highway vehicle. 
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Discrimination 

Since employer-provided transportation is considered 
by law as a benefit to employees, the employer has 
to be concerned about discrimination. First, tax 
laws specifically discourage discrimination on bene
fits because they can be used as tax-avoidance tech
niques for company owners and officers. For ex
ample, a company cannot give medical benefits to the 
owners and/or officers but deny coverage to other 
employees. Second, if an employer provides benefits 
for one group of employees and not for other em
ployees, employee morale may suffer. Current laws 
and requlations treat rideshar ing activities as em
ployee benefits, not as a public service effort to 
accomplish public objectives. 

Collective Bargaining 

Since r ideshar ing support activities are not con
sidered to be a public service, r ideshar ing may be
come a collective-bargaining issue. Until both 
labor and management jointly decide that vanpooling 
is a mutual social benefit and define the rules in 
advance, the employer is rightfully concerned that 
the group (either the company or the employees) that 
initiates vanpooling programs will end up absorbing 
the full cost. Therefore, each group wants to wait 
for the other group to initiate the program and 
thereby incur the cost. 

Financial Risk 

By purchasing the vehicle, the employer 
the financial risk. If the ridesharing 
not maintain payments or if the vehicle 
or damaged, the employer would incur 
Fortunately, few vanpools fail. 

State Fair-Labor Laws 

assumes all 
group could 
were stolen 

the loss. 

At the federal level, vanpools have been declared 
exempt from the federal standard wage and hour 
laws. Most states have adopted the same standards 
as those used by the federal government. Therefore, 
this ruling, in effect, changed the state laws. In 
the states that do not use the federal standard, the 
commuters may have to be paid overtime for the time 
spent traveling to work. 

Limited to Large Employment Centers 

If the employer purchases the van, individuals who 
work for a different employer nearby may have diffi
culty participating, since the first employer's 
workers'-compensation coverage would not cover 
them. Also, if some of the riders are not employees 
of the firm owning the vehicle, the vehicle no 
longer satisfies the definition of commuter highway 
vehicle that allows the accelerated investment tax 
credit. Then the employer must deny neighbors and 
spouses the opportunity to ride or incur total lia
bility for their safety and jeopardize the invest
ment tax credit. 

Regulation 

Until recently, the employer had to provide the ve
hicle without charge or become a regulated tor-hire 
carrier. Recently, many state laws have been 
changed. In 1978, all vanpool trips that crossed 
state lines were exempted from Interstate Commerce 
Commission (ICC) regulation. In 1979, the National 
Committee on Uniform Traffic Laws and Ordinances 
drafted a model state ridesharing law that is now 
being considered by many states. In general, the 
regulating barriers in most states have been removed. 
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Gover nment- P r ov ided Ve hicle 

After hearing the employer's concerns regardinq the 
implications of using the company's name on the 
title (or lease), the group of commuters decided to 
approach the local transportation authority, which 
they felt was responsible for solving commuter 
transportation problems. The executive director of 
the transportation authority explained that transit 
was operated under an entirely different body of 
laws. It was explained that the subway, the com
muter trains, and transit bus lines were originally 
operated by private "for-profit" commercial com
panies as public utilities and that these franchised 
carriers were expected to serve all people without 
discrimi nation , to se rve both pr o fitable a nd unpr of
itable groups , to hold e xtensive public hear i ngs 
regarding servi ce and f a r e changes, a nd t o abide by 
special prot ective l abor and l iabil i ty laws . When 
the private commercial for-hire companies were no 
longer f ina ncially a ble to provide s e r v i ce , they 
were purchas ed with public funds . The public sys
t em , i n add i t i on t o ass uming all exis ting r egula
tions and obligati·on s o f t he privat e compa ni e s , has 
a lso been s ubjec t ed t o requirements unde r p ublic 
ownership, such as those discussed below. 

Common Carrier Liability Standard 

The law requires the transit authority to exercise 
extreme care to protect the passengers as opposed to 
the ordinary care required of the driver of a pr i
vately owned vehicle. This raises a question. If 
the transit a u t hor ity is named owner on the title, 
does this s ubjec t the vanpools to the same legal 
standard of care a s the r ema inder of the bus opera
tion? If so, the a u t hor ity would want to have very 
tight control over how the vehicle was used a nd how 
the driver was selected, and many other issues would 
have to be addr es sed . Also , beca use of t he greater 
suit cons c i o usness towar d public t r a ns por ta t i on ve
h icles , t he i ns urance cos t woul d probably be much 
hi gh e r t h an that under any othe r ownersh ip opt ion. 

Government Regulation 

Under the public utility philosophy, there is social 
obligation for the transportation authority to pro
vide services to all areas, including areas of lim
ited demand, regardless of operating losses. This 
raises the question of government subsidization. If 
commuting areas started vanpools but did not have 
sufficient ridership to cover the cost of operating 
them, would it be as difficult for the authority to 
drop an unprofitable van as it is to drop an unprof
itable bus run? Other questions, such as control 
over the use of publicly owned vehicles, are 
raised . Can the authority allow publicly owned 
vehicles, especially those on subsidized routes, to 
be used by drivers on evenings and weekends? If so, 
how is this use to be controlled? To what degree 
would authority vehicles be required to prove that 
they are not in competition with private providers, 
charter operations, or existing transit operations? 
What reporting requirements would be imposed? Would 
public meeting and notification requirements have to 
be met each time a van was added (or droppedl or a 
route changed due to chanqes in ridership? What if 
the destination (home or workl were outside the 
local transit district? would the vans be able to 
operate there? would the local community be willing 
to use local tax dollars to provide service to non
residents? If the surrounding communities were 
asked to contribute toward the administration of the 
vans, would these communities see this as a means of 
getting other communities to subsidize the city's 
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transit deficits? If the transportation authority 
is the titled owner, many questions must be ad
dressed and many are very unclear at this time. 

Section l3(c) Agreements 

If the transit authority obtained public funds for 
vanpools, would this require negotiations with local 
transit unions pursuant to the Urban Mass Transpor
tation !>.ct (P.L. 88-3651 in order to "protect 
employees from any adverse effect" resulting from 
vanpool operations? Would the vanpool drivers them
selves become "protected employees" and become part 
of the labor protection agreements when transit ser
vice changes are made? For-hire commercial carriers 
have an extensive history of labor protection agree
ments that have been substantially strengthened with 
the public takeover of these companies. These is
sues raise many questions. 

Public Use and Noncompetition 

What if a vanpool driver decided to use the transit 
authority van to take a group of Boy Scouts to a 
campout at the state park, a group of parents to a 
high school football game, or senior citizens to a 
church supper? Would this be considered illegal 
charter service and in competition with local 
charter bus operators? would the authority autho
r ize this type of service? If so, how should fares 
be set? If the activity is authorized, would the 
driver be allowed to donate driving time or would 
the driver be required to be an employee to provide 
this service? If the driver is an employee, can the 
driver be assigned without having to go through his 
or her turn as an extraboard and take assignments in 
turn with other drivers? 

Financial Loss 

If the authority owned the vehicle, the authority 
would bear the financial risk of loss if the vanpool 
failed. The authority might be able, however, to 
give the vehicle to another group of commuters if it 
is politically acceptable to remove service on which 
individuals have become dependent. 

Tax Considerations 

Vanpooling under the au t hority should be completely 
e xempt because most a uthorities are nonprofit organ
izations. Revenue would not be taxable. Vehicles 
would be exempt from sales tax, license fees, prop-
er ty tax, and possibly fuel tax and may even be 
eligible for federal and state subsidies as transit 
vehicles are. When vehicles are shifted from one 
commuter group to another, there would be no regis
tration fees, sales tax, or other costs of trans
ferring the vehicle between commuting groups. 

Discrimination 

The fundamental principle of the regulation of for
hire commercial transportation is the avoidance of 
discrimination. The word "discrimination" in trans
portation law differs from that in the civil rights 
context. Discrimina.tion means the providing of a 
different .level of serv ice or the charging of a dif
ferent fare to any person, geographic region, or for 
any type of trip. 

The importance of discrimination in transoorta
tion can be seen by reviewing certain sections of 
the ICC Act. For example, 49 U.S. Code Supplement, 
Section 10101, states that the "Transportation 
Policy" i ncl udes the encouragement of establishing 
and main tain i nq "reasonable rates for transportation 
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without unreasonable discrimination 
distinctive competitive practices.• 
U.S. Code Supplement, Section 10741, 
follows: 

or unfair 
Section 
provides 

or 
49, 
as 

(a) A common carrier providing transportation 
subject to the jurisdiction of the Interstate 
Commerce Commission under subchapter I of chapter 
105 of this title (49 uses s 10501 et seq.) may 
not charge or receive from a person a different 
compensation (by using a special rate, rebate, 
drawback, or another means) for a service ren
dered, or to be rendered, in transportation the 
carrier may perform under this subtitle than it 
charges or receives from another person for per
forming a like kind of traffic u.nder substan
tially similac circumstances . A common carrier 
that charges or ceceives such a di·fferent compen
sation for that service unreasonably discrimi
nates. 
(bl A common carrier providing transportation or 
service subject to the jurisdiction of the Com
mission under chapter 106 of this title (49 uses 
S 10501 et seq.l may not subject a person, place, 
port, or type of traffic to unreasonable discrim
ination. However, subject to subsection (c) of 
this section, this subsection does not apply to 
discrimination against the traffic of another 
carrier providing transportation by any mode . 
(cl A common carrier providing transportation 
subject to the jurisdiction of the Commission 
under subchapter I, .II, or III of that chapter 
(49 uses s 10501 et seq., 10521 et seq., or 10541 
et seq.) may not subject a freight forwarder pro
viding service subject to the jurisdiction of the 
Commission under subchapter IV of that chapter 
(49 uses S 10561 et seq.) to unreasonable dis
crimination whether or not the freight forwarder 
is controlled by that carrier. 

Tt.eref'ore, the authority would have to be careful 
not to discriminate between groups. If vans were 
made available for long-distance commuters, they 
might have to be made available for short- and 
intermediate-distance commuters. Should vans be 
withheld from areas served by transit or private 
operators for competitive reasons or should they be 
offered in order to avoid charges of discrimina
tion? This question also must be addressed. 

Liability 

With the decline in governmental immunity, authority 
ownership of the van could make the authority fully 
liable to the passengers for all accidents as well 
as to the driver and other persons involved in a van 
accident. The authority would probably be required 
to have workers •-compensation coverage for the 
driver in addition to liability insurance. The 
authority would also find that suit consciousness 
and the resu1ting insurance cost would probably be 
much higher because of the common carrier 1 iabili ty 
standards associated with the transit authority 
(i.e., individuals are probably m11r.h more willing to 
sue when the van is owned by the authority than when 
it is owned by a neighbor or their employer). 

The legal philosophy under which transit authori
ties developed generally assumed that the author i
ties were designed to take over, operate, and re
place the traditional commercial for-hire carriers 
that operated the buses or subways, like the private 
transportation utility. These laws and regulations 
leave many questions that need to be resolved before 
regional authorities should consider commuter-van 
ownership. (It is easy to understand why some tran
sit authorities have been reluctant to purchase vans 
and start vanpool programs.) 
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Independent Provider of Vehicle 

After discovering all the legal implications of hav
ing vehicles owned by the regional transportation 
authority, the group deci ded to approach a private 
business to obtain a van. Here they discovered tha·t 
there were two distinct ways in which a private firm 
can supply a vehicle. If the business supplies a 
vehicle without a driver, the firm is legally con
sidered to be a lease firm, but if the business se
lects the driver as well as the vehicles, the firm 
is legally a taxi, limousine, or public livery op
erator. 

Lease Firm 

There a.re many types of leases--day leases, long
term leases, open-end or c losed-end l eases, with- or 
without-maintenance leases, with- or without-insur
ance leases, etc. The details of the lease make 
very little difference as lonq as the driver is not 
supplied at the same time as the vehicle. Except 
for tax purposes, there is essentially no difference 
in a long-term, open-end lease and a vehicle pur
chased with a loan from a financial i nstitution. 
The following legal issues face leased vans1 

1. Liability: The liability for the operations 
of the leased vehicle would normally be on the 
lessee and on the driver of the vehicle, not on the 
lessor. The lessor, like an automobile dealer, 
would be liable, however, if a defective vehicle 
were furnished. Thus, the group was asked to iden
tify the ind ividual who would assume full responsi
bility, not only for the passengers, but for all the 
damage to the vehicle itself. 

2. Financial risk: Under a lease, the lessee is 
normally responsible for all financial risks by vir
tue of the contract (lease). The lessor, of course, 
would bear the financial risks if the lessee was 
unable to pay the lease charges, but the lessor 
would have !I claim against the lessee for violation 
of lease. Thus, not only did the qroup have to put 
up the first and last month's ease payment, but 
also one or all members of the commuter group had to 
accept responsibility for all contractual lease pay
ments. 

The popularity of vanpooling is creating a new 
form of leasing for vanpools, however. The Hertz 
Corporation offers a vanpaol lease with a maximum 
lease commi tment of three months with automatic 
monthly extensions. The Chrysler Corporation offers 
monthly leases. In essence, the lease firm accepts 
the risk of vanpool failure but feels that the 
probability of loss is very low because of the 
success rate for vanpools and the availability of 
new groups to take over the van even if a pool fails. 

3. Restrictions on use of vehicles: Usually, 
limitations are placed on the amount of annual mile
age that may be driven and any activity that would 
damaqe the vehicle or reduce the value of the vehi
cle at the end of the lease . These restrictions 
normally are to protect the lessor from financial 
loss where the salvage value at the end of the lease 
is fixed. 

4. Taxes: Lessees are expected to pay full 
sales taxes, registration taxes, and fuel and other 
taxes. If the vehicle is leased by a business, the 
vehicle lease may be tax deductible if it is used to 
transport employees in a business operation. Unless 
the lease can be considered a business expense, it 
is not tax deductible by a private owner-driver like 
an interest payment in the financinq of a van. 
Thus, a major distincti on between a lease and the 
financing of the van through a bank is the ability 
of the taxpayer to deduct the interest to reduce 
taxable income. 
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Public Livery Firm 

If the group or the firm desires the lessor to sup
ply the driver, then the firm is no longer consid
ered a lease firm but a public livery organization. 
Under this arrangement, the vehicle would be op
erated much as the transit authority or a taxi. 

In this case the transportation would probably be 
considered to be for-hire transportation and the 
higher legal standard of care would apply, just as 
if the van were owned by the transportation author
ity. Full liability would belong to the firm. 

The state regulatory bodies would, in all proba
bility, retain control over the route, fares, en
trance into the business, and the discontinuance of 
unprofitable routes. Thus, if a route needed to be 
changed due to one rider's movinq and another's 
joining the pool, regulatory approval might be re
quired, with proper notice and public hearinqs. 

Under this arrangement, the firm would probably 
require a long-term contract in which the commuter 
group would pay the cost of the operation. If the 
group defaulted, the firm would bear the ultimate 
financial responsibility, unless the contract was 
enforced by a court. The firm would, however, be 
able to transport other groups like a taxi or air
port limousine service if the regulatory body 
granted approval. 

usually, these vehicles are highly taxed, includ
ing not only sales taxes, registration fees, and all 
the other fees paid by pr iv ate vehicles, but also 
special seat taxes, license fees, and fuel taxes 
charged to for-hire commercial carriers. 

The state regulatory exemption for vanpoolinq in 
this instance would probably not be pertinent be
cause this model would not fit within the framework 
of most existing r ideshar ing legislation. The van
pooling exemption generally assumes that the driver 
can only be selected by the employeri otherwise, the 
van is a private, driver-owned vanpool. 

Employee-Provided Vehicle (Driver-Owned Vanpooll 

After realizing that a lease program required the 
group or one of its members to take full financial 
responsibility anyway (the short-term Chrysler 
leases are an exception) , the qroup decided to see 
whether one of their members should purchase a van 
or whether the group should consider incorporation. 

Two importan_t questions must be raised for pri
vately owned vehicles: (al Are shared-expense van
pools subject to requlation in that state? (bl 
Should the driver consider the vanpool operation to 
be a business? The first question was extremely 
important as late as 1978, but in manv states either 
some version of vanpool deregulation has been passed 
or the state public service commission has decided 
not to enforce strict regulatory controls. Some 
states still regulate vanpools to varyinq deqrees. 
If the vanpool is regulated, the vehicle will prob
ably come under the law that applies to the for-hire 
commercial companies, since only for-hire commercial 
carriers are regulated by the public service commis-
sions. · 

The second question is much more difficult: Is 
ridesharing considered to be a business? Legally, 
an activity is considered to be a business if 

1. The primary reason for being involved in the 
activity is to earn income and 

2. The activity is of continual duration (for 
example, if an individual sells one car per year, 
that is generally considered to be a casual venture, 
but if the individual sells 100 cars per year, that 
is generally considered to be the person's business 
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or occupationi i.e., if it is occasional or casual, 
then it is not a business). 

The importance of whether or not the van is con
sidered to be a business is demonstrated by examin
ing issues affecting employee-owned vanpools. 

Financial Risk 

The employee-owner would bear all financial risk. 
That is, the employee would have the responsibility 
of purchasing the vehicle, making payments on the 
vehicle, and obtaining enough passengers who pay 
their fair share of the cost of purchasing and oper
ating the van. 

In general, most private vanpool owners can ob
tain vehicle financing. Some financial institu
tions, such as Riggs National Bank, Bank of Vir
qinia, and some credit unions, were providing 100 
percent financing (prior to the financial crunch) 
based on the fact that the vans are not a personal 
expense, such as a car or a boat, but an income
generating investment, especially if there is some 
group that can help the driver find passengers to 
keep the vehicle filled. 

Regulation 

Under the evolving state ridesharing legislation 
there has normally been one or more legal tests of 
whether or not the pools are exempt from state pub
lic service commission regulation. These evolving 
legal tests are as follows: 

1. The operation must be "not for profit.• Al
though this is an easy concept, the question is what 
"profit" means. Can the nonprofit fare include, for 
example, gasoline, parking, insurance, license fees, 
depreciation, finance payments, maintenance cost, 
tires, depreciation on the office and garage at 
driver's residence, office expense, telephone, type
writer, business privilege tax, etc.? If the van is 
also for personal use, how should cost be divided 
between personal and commuter use? Should average, 
marginal, or total cost be used? If the operation 
is considered to be a business, then all costs 
should be allowed. If it is not a business, then 
the driver may be required to reduce costs by the 
driver's prorated share of expenses. For example, 
if nine persons, includinq the driver, were riding 
in the van, then the total cost would have to be 
reduced by one-ninth (the driver's share) in deter
mining whether the operation were profitable. 

2. The pool must not exceed a certain number of 
persons. In general, individual state provisions 
have ranged between 8 and 15 passengers. In many 
states, the exemption is based not on the number of 
passengers, but on the number of seats in the ve
hicle. 

3. The trip is incidental to the trip purpose of 
the driver. Under this concept, the driver is going 
between the same origin and destination as the pas
sengers. This exemption may include vehicles of any 
sizei for example, in Missouri, any vehicle driven 
to work by a commuter goinq to work at the same lo
cation is exempt. The concept is that the driver is 
not making the trip "Primarily for income purposes 
and therefore the pool is not a business. 

Liability 

The liability for operating the vehicle is fully on 
the shoulders of the driver (who also owns the vehi
cle). In the event of an accident in which the 
driver is negligent, the fellow passengers look only 
to the owner-driver for recovery in case of injury. 
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Taxation 

The revenue collected by the driver may or may not 
be taxable income, depending on varying interpreta
tions of Revenue Ruling 55-555. This depends on 
whether the operation is considered to be a busi
ness, The Internal Revenue Service (IRS) holds that 
if it is not a business, but merely a shar inq of 
expenses, then Ruling 55-555 would place all revenue 
and costs outside tax considerations, If, however, 
it is held to be a business, then detailed records 
must be kept and it appears that the vanpaol driver 
would be eligible for all investment tax credits, 
deprec iat i on, and other business deductions, such as 
those for an office in the home. If the driver
owner assumes that the Revenue Ruling 55-555 does 
not apply and later is informed by the IRS that it 
does apply, the driver may find that he or she has 
not kept adequate records to justify all costs. 
Therefore, the driver may find that he or she owes 
substantial taxes and penalties. On the other hand, 
if careful records are kept, the taxpayer could be 
eligible for a substantial refund due to the invest
ment tax credit, depreciation, and the cost of the 
office in the home, for which the business may be 
eligible to deduct. The key limitation contained in 
Revenue Ruling 55-555 is as follows: 

However, this revenue ruling is not intended to 
apply to the situation where a particular car 
owner has developed his carpool arrangements to 
the extent that he can be said to have estab
lished a trade or business of transporting work
ers for hire from which a profit is derived. 

At this time, the applicability of this revenue 
ruling and the position that the IRS wil l ultimately 
take are unclear. Until this ruling has been clari
fied, the driver/owner does not know whether the tax 
benefits of being a business will outweigh the addi
tional cost of insurance that occurs if the van is 
classified as a business. 

In addition, if the vanpool is considered to be a 
business, the van owner may be subject to all the 
standard taxes such as sales tax, registration fees, 
and fuel taxes plus business taxes, such as business 
privilege taxes. (A shared-expense vehicle has no 
income or sales tax, and other business taxes do not 
apply.) In addition, it may be illegal to operate a 
business or to park commercial vehicles in some 
residential areas because of zoning. 

Restrictions on Use 

Noncommuter use of the vehicle is restricted only if 
the noncommuter use is regulated. For example, if 
the owner attempts to take groups of Boy Scouts, 
senior citizens, or others and they share expenses 
for trips, in states where vanpool exemptions were 
limited to work trips or where more people ride than 
was authorized in the state vanpooling exemptions, 
these uses would be restricted. (If the state 
exempted vans of 10 passengers or less and 11 people 
arc oar r ied to the Boy S<'.'n11t 011t:i ng, then th is 
shared-expense use would not be exempted.) Other
wise, the van owner may use the van anywhere he or 
she would operate a privately owned car. 

Insurance 

The driver would have to purchase a sufficient 
amount of insurance to protect against liability and 
also to afford passengers compensation if they are 
injured either by the driver or by a third party. 
Normally, th is insurance is to be obtained through 
the owner/operator's private automotive insurance 
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policy. If the pool is not considered to be a busi
ness, then the van would be insured under the 
driver/owner's private automobile policy just like a 
privately owned car. If the pool is considered to 
be a business, then it would be insured under the 
commercial automobile manual and frequently with a 
different insurance company. 

In summary, if the employee provides his or her 
own vehicle, it must be decided whether the pool 
should be considered a business or nonbusiness ac
tivity. (The legal name of the latter is not clear 
because it is not a joint venture, it is not a part
nership, it is not a business, it is not a family 
relationship, and it is not a charity, but at the 
same time it is not strictly a private affair.) 

If the pooling arrangement is a "nonbusiness," 
then 

1. No tax benefits or tax-break incentives would 
be available to the driver, 

2. The taxability of the revenue as previously 
stated pursuant to the Revenue Ruling 55-555 is not 
clear, 

3. The private automobile insurance policy would 
probably provide the required coveraqe if this ac
tivity is considered to be noncommercial, and 

4. It is uncertain which records are necessary 
to prove that the activity is or is not a business 
for purposes of income taxation. 

On the other hand, if this activity is a busi
ness, then the following characteristics apply: 

1 . The individual will receive tax benefits (the 
individual will be allowed to depreciate the vehi
cle, deduct expenses, including lease payments, and 
receive an investment t a x credi t ). Ot her income tax 
questions are raised. For example, how does one 
calculate the tax? Does one allow full depreciation 
but not accelerated depreciation? Does one allow 
the accelerated investment tax credits? Is the 
individual allowed to have a deduction for an office 
in the home, for a telephone, for a typewriter, and 
for other bills? Must there be a profit to continue 
operating as a business? In other words, could a 
vanpool become a tax shelter? To what extent can 
the individual claim tax credits? 

2. There will be a record-keeping requirement 
because the individual will be claiming this activ
ity as a business and will need to support and ver
ify all deductions. 

3. It would be uncertain if this would be con
sidered a for-hire activity, and it may ultimately 
be up to a court to determine whether or not this 
would constitute regulated transportation. In 
states that have exempted this kind of transporta
tion from regulation, there would be no question, 
but in other states where either they have not 
passed any exempting legislation or the exemption 
passed was too narrow, this activity quite possibly 
would be regulated. 

4. Since this is a business, 
would be subject to any sales taxes, 
lege taxes, etc,, that are required 
together with penalties. 

the individual 
business privi
for businesses, 

5. From the point of view of the insurance in
dustry , when is this activity a business and when is 
it a nonbusiness? When is the private automobile 
policy to be used and when is the commercial auto
mobile policy to be used? The commercial automobile 
insurance is usually more expensive. 

6. How is "nonprofit" defined? Does the bus i
ness remain nonprofit if income is earned, since 
nonprofit businesses may earn an income and for
profit businesses may have a loss? 

7. If this is a business, what other regulations 



Transportation Research Record 876 

such as zoning restrictions and business taxes would 
apply? 

Incorpo.ration 

After considering the concentration of liability on 
the owner/operator, one of the pool members sug
gested that the group consider incorporation. If 
the 10 or 15 member commuters decided to incorpo
rate, the law has still another treatment of the 
operation. Normally, corporations are created to 
conduct businesses and usually there is a profit 
motive; however, there are also such things as non
profit corporations. The same questions raised 
above would be applicable. Besides those discussed 
above, additional legal considerations arise: 

l. Liability for conducting the business or non
business, whatever the case may be, would be placed 
on the corporation. Many people assume that by in
corporating, individuals can escape all liability. 
This is not true. If the driver of the vehicle by 
his or her negligence injures someone, he or she may 
be named in the suit in addition to the corporation, 
especially if the corporation has insufficient as
sets to compensate those that are injured. 

2 . Since this is a corporation, the corporation 
would have to have commercial insurance and would 
not be eligible for the broader family automobile 
policy coverage. 

3. Who assumes the financial risk in a corpora
tion? Normally, banks will not lend to new corpora
tions until they have built up sufficient assets. 
Banks normally require that there be individual 
cosigners on any loan made to a small corporation. 
If the owners of th i s business (or nonbusiness) 
cosign a note with the corporation, even though the 
corporation will be primarily liable in the event of 
a default, the individuals who cosigned will be 
secondarily liable, so they all must incur the fi
nancial risk. 

4. Most states have special corporate taxes, 
such as state income, franchise, excise, and privi
lege taxes, that would be applicable. 

5. The formalities of corporate ownership and 
control would have to be observed; i.e., minutes 
would have to be kept and by-laws and the charter 
would have to be kept in proper order. 

WHAT ARE THE MAJOR PROBLEMS? 

This review of various approaches to vanpooling and 
other ridesharing efforts illustrates the frustra
tion to which ridesharing promoters have been sub
jected in involving employers, unions, transporta
tion authorities, and individuals in ridesharing. 
The growth of ridesharing in spite of all these con
cerns bears testimony to the practicality and popu
larity of this approach to transportation. It also 
illus tr ates another important principle: Our legal 
system does not have a place for individuals who 
mutually cooperate to solve basic individual and 
societal transportation problems. 

Law in general addresses several categories of 
activities: 

l. Family or domestic or private activities be
tween parent and child, husband and wife, etc., for 
which the law is established to protect: 

2 . Criminal activities, for which the law is 
established to prohibit certain types that would 
injure other persons; and 

3. Administrative and revenue activities, for 
which government raises money and carries on the 
process of government. 
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Rideshar ing does not fit into any of these cateqo
r ies, and when it is forced into commercial or busi
ness law, the legal barriers arise. 

Traditional qovernment activity, especially in 
the transportation field, has focused on three basic 
legal approaches, none of which applies to ride
sharing: 

1. In the regulation of transportation firms, 
the government first declared that the operation of 
commercial, for-hire transportation was a privilege, 
and thus the transportation firm could only supply 
for-hire transportation if given this privilege by 
the appropriate political body, A regulatory body 
(ICC, Civil Aeronautics Board, or local taxi board) 
was established to prescribe how the service should 
be provided. If the service was not provided in 
accordance with the decisions of the regulatory 
body, the regulatory body was given the authority to 
deny the firm the privilege of operating and thus of 
being in business. 

2. The government would levy taxes on transpor
tation vehicles, their fuel, and their owners to 
generate funds to purchase transportation improve
ments such as highways and street lighting. 

3. The right of individuals to transport them
selves when there is no commercial interest has gen
erally only been limited by safety considerations. 

Rideshar ing is somewhat foreign to standard 
government operating methods. Ridesharing is a 
cooperative endeavor among individuals attempting to 
solve their own problems outside of normal govern
ment procedures. It does not conform to standard 
government procurement or contracting procedures. 
Government can only facilitate, encourage, or pro
mote this largely cooperative activity, but it can
not effectively pay people to ride together. Public 
transportation advocates thus find themselves in a 
dilemma where the most popular form of commuter 
trans portation doe s not have a legal identity. In 
the c.lassic case , Southern California Commuter Bus 
Service, Inc. versus Zappitelli (Case 9797), before 
the Public Utilities Commission of the State of 
California, Mrs. Zappi telli decided to carpool by 
using her van so he.r neighbors could get to work 
without fighting the 1973-1974 gasoline lines. The 
California Public Service Commission promptly 
charged her for providing commerc ial transportation 
without going through the costly and time-consuming 
steps necessary to legally obtain that privilege (or 
operating authority). The publicity resulted in a 
change in the regulatory law. 

RECOMMENDED LEGISLATIVE PHILOSOPHY 

Since 1974, many states as well as the federal qov
ernment have exempted certain types of vanpools from 
economic requlation by the various regulatory 
boards. These l eqislative efforts have prima rily 
been d irected t oward removinq regulatory or tax bar
r ier s and have emphasized that r ideshar ing is not 
t rad i tional for- hir e commerc ial c ar.riage . It is now 
time to state legally t hat · r idesharinq is a specific 
goal of public policy with its own body of law. 
This new body o f law should address the f ollowing 
subjec t s . 

Solution to Public Need 

commuter ridesharing is a solution to an urgent 
public need. The full cooperation of employers, 
employees, and government is needed to meet the na
tional objectives of energy conservation, traffic 
control, reduced highway congestion and maintenance, 
improved air-quality standards, reduced commutinq 
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cost, and other transportation-related objectives. 
It is not equitable nor in the public interest to 
p lace the fUll cos t or the full l i a bility for the 
commute trip on a ny one group, est>ec i a..lly where the 
cooperation of that group is so crucial to the ac
complishment of national objectives. Therefore, 
legislation needs to firmly establish that coopera
tive efforts between government, employers, and em
ployees to facilitate ridesharing should not be con
strued to be a fr inqe benefit nor to expand the 
employer's or government's liability for accidents 
incurred during the commute trip. This legislative 
approach should apply even if the government or the 
employer makes low-interest loans available to com
muter groups to purchase vehicles, leases vehicles 
to gr oups of commuters, or assists commuters in 
finding other ridesharers. 

The key legal test should be the degree of con
trol that the employer or government exerts over the 
operation of the r ideshar ing vehicle. If the em
ployer controls the opera t i on of the vehicle and 
pays the majority of the cost of the commute trip, 
as in the case of transporting migratory farm work
ers, then the employer should be fully liable for 
its operation as under existing laws. Likewise, if 
a government body such as a military base or transit 
authority controls the operation of the vehicle, 
then government should be liable as under existing 
law. On the other hand, if a group of commuters 
desire to start a vanpool and the employer offers to 
guarantee the loan obtained from the local credit 
union, or if the employer (or a governmental body 
such as a transit authority) leases a vehicle to a 
group of commuters who select their own driver, set 
their own schedules, and share their own expenses, 
including the cost of the loan or lease, then this 
facilitating type of ridesharinq promotion and sup
port should not make either government or the em
ployer liable for accidents to the commuters. 

An analogy would be the sale of U.S. savings 
bonds, which was held to be a public service. Thus 
the employer was not held liable if Series E inter
est rates were lower than certificates of deposit or 
treasury bills. Also, since the sale of savings 
bonds was considered to be a public service, it did 
not become a fringe-benefit issue where the employer 
was pressured to pay an ever larger share of the 
cost of the bond. Without these two conditions, it 
is doubtful that employers would have supported the 
sale of U.S. savings bonds through payroll deduction. 

Liability 

Commuter r ideshar ing is a cooperative solution to a 
mutual problem and the total financial responsibil
ity for all accidents should not be concentrated on 
those who take the initiative to implement the coop
erative activity on a nonprofit basis. Therefore, 
ridesharing should be legally defined as a coopera
tive activity in which each ridesharer retains the 
same legal protections from injury as he or she 
would have if not ridesharing but traveling in a 
privately owned or family-owned automobile. If an
other vchiolc were at fault, the ride'3harPrA wrn1lil 
seek to recover damages from the vehicle that caused 
the accident. If the ridesharing vehicle were at 
fault, the ridesharers would recover for their indi
vidual injuries just as if they were driving the 
rideshar ing vehicle. If they were driving the vehi
cle themselves, they would not be able to sue them
selves, but they would look to alternative sources 
of reparations. Injury to individuals who are not 
ridesharing would be handled just as it is now. 
This approach would assure that no one would be dis
advantaged financially by ridesharing. This ap
proach avoids the concentration of risk where finan-
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cial responsibility for all passenger injuries is 
now concentrated--on the driver or owner of the ve
hicle. The current concentration of liability not 
only discourages r ideshar ing but also requires that 
each vehicle involved in r ideshar ing increase its 
insurance limits to cover the maximum number of 
people who mi ght ride . If five i ndiv i duals who 
always drove a.lone decided to al ternate driving, 
then each veh icle would have to i ncrease insurance 
coverage to include the possibility that all five 
might be injured while ridesharing. Under the pro
posed legal philosophy , these five commuters would 
look to the same i ns ur ance (or other payment meth
ods) as if they were driving alone and the same 
accident and injuries had occurred . Thus, there 
would be no increased risks or cost to anyone, in
cluding any insurance carrier, because of the ride
sharing arrangement. In the unlikely case where the 
ridesharer had no insurance coverage of any kind, 
this exception could be covered by the insurance on 
vehicles in which they were riding through, perhaps, 
first-party medical pay insurance. The State of 
Michigan is a pproaching this when they place ride
shar ing vehic l e s under the "follow-the- family" type 
of no-fa ult ins urance. 

There are o t her legal precedents for such an ap
proach to liability. When a person participates in 
casual or community athletic programs, the legal 
doctrine of assumption of risk is well established. 
Each player accepts the risk of injury to himself or 
herself and will not sue the other team members in 
case of an accident. If it were not for this prin
ciple, it would be very difficult to get people to 
play touch football or go on Boy Scout hikes or have 
the many volunteer recreational programs now avail
able. 

The sharing of risk for accidents would eliminate 
the major barrier to ridesharing in individually 
owned vehicles. 

Suggested legislative language related to defin
ing government and employer liability for rideshar
ing accidents appears below: 

WHEREAS, it is recognized that employees and 
the nation as a whole benefit greatly when em
ployees and government cooperate with employees 
to promote commuter ridesharing programs: 

WHEREAS, it is in the best interest of the 
nation as a whole and individual employees in 
particular to encourage employer r ideshar ing pro
gr ams: 

WHEREAS, it is in the best interest of the 
nation and employees to clarify any barriers that 
would inhibit this cooperation. 

NOW, THEREFORE BE IT RESOLVED AS FOLLOWS: 
Employer's and Government's Role in Providing 

Vehicles for Ridesharing. 
l. Employers and the government shall not be 

liable for injuries to passengers and other per
sons resulting from the operation or use of a 
motor vehicle not owned, leased, or con tr acted 
for by the employer or government in a rideshar
ing arrangement. 

2. Employers and government shall not be 
liable for injuries to passengers and other per
sons because they provide ridesharing support ac
tivities, such as information, incentives, vehi
cle loans, or security for loans or leases, or 
otherwise encourage employees and commuters to 
participate in ridesharing arrangements. 

Role of Transit Authority 

The role of public bodies such as regional transit 
authorities (RTAsl needs to be redefined from that 
of owning, operating, and funding traditional public 
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transportation service to the facilitation of all 
public transportation options. The role of the RTI'. 
should be shifted from an entrepreneurial one of 
preservinq the bus company to a mission-oriented one 
of serving various public transportation needs. 
Until the RTA boards and executives recognize the 
difference between the entrepreneurial role of pre
serving specific transportation service and the 
public mission to solve a specific problem, it will 
be difficult to implement alternative solutions. To 
implement a mission-oriented approach, there is need 
to separate the rules, liability, funding, and 
guidelines that apply to the entrepreneurial opera
tion of the traditional services and the promotion 
and procurement of alternative services. For ex
ample, if a transit authority finds it more cost 
effective to promote carpooling than to add addi
tional buses into low-density suburbs, the carpool 
efforts should not extend the common-carrier liabil
ity standard, Section 13(c) labor protections, pub
lic hearings over route and fare changes, and non
competitive requirements to cover all carpools that 
develop. 

Tax Issues 

The IRS should resolve the tax issues and decide 
whether ridesharinq is a business. The qoal of 
r ideshar inq is to accomplish public goals through 
the cooperative effort of ind~viduals (employers, 
employees, public officials, administrators, neigh
bors, friends, schoolmates, and other groups) who 
voluntarily decide to ride together. By making some 
vans tax-deductible and others highly taxed and by 
being unable to define when a vanpool is a business 
and thus which laws are applicable, the tax mecha
nism is a strong force to artificially structure the 
form vanpools take. 

Currently, discussions are under way to subsidize 
employers to assume a large legal responsibility for 
their employees• transportation to work or to sup
port transit authorities to do something they are 
ill-equipped to do, whereas individuals who can 
easily do it are discouraged by the uncertainty of 
liability and tax issues. 

Federal tax law should recoqnize the following 
points: 
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1. Ridesharing is a cooperative area of activity 
and not subject to the traditional business or per
sonal accounting and tax principles. 

2. Employer efforts to promote ridesharing are a 
public service activity and should not necessarily 
be 1 imi ted to employees only. For example, the in
vestment tax credit should apply regardless of 
whether the pools include nonemployees, because this 
restriction encourages the destruction of pools 
involving neighbors or spouses who may work for 
nearby employers. 

3. Individual pools are cooperative efforts and 
should have well-defined accounting and tax 
procedures without reference to whether or not the 
driver considers it to be a business. 

Federal and state legislatures should explicitly 
recognize that it is in the national interest for 
government to permit individual citizens to cooper
atively resolve their own transportation problems at 
their own expense and that these solutions should 
not be restricted to promote government-subsidized 
solutions, such as mass transit, the National Rail
road Passenger Corporation (Amtrak!, rail commuter 
services, subsidized intercity bus runs, or employ
ment programs for drivers under the Comprehensive 
Employment and Training Act. 

SUMMARY 

Government seldom faces such a logical, inexpensive, 
and acceptable solution to a major national prob
lem. Unfortunately, both state and federal govern
ment must make major legal and policy changes if the 
full potential of the r ideshar ing solution is to be 
realized, This paper has attempted to illustrate 
how government has unintentionally inhibited ride
sharing by first making it illegal and then, after 
it was legalized, by applying archaic, inappropriate 
legal structures that did not recognize its coop
erative, public service orientation. Seldom has 
government been faced with such a productive, low
cost situation requiring such a redirection in reg
ulatory, tax, liability, insurance, and funding 
philosophy. 

Demand Analysis for Ridesharing: State-of-the-Art Review 
LIDIA P. KOSTYNIUK 

The methods that are currently used to estimate demand for ridesharing for 
the work trip are reviewed. These techniques are categorized by the basic ap· 
proach used, and models within each category are described, reviewed, and 
summarized. The first category consists of those techniques developed from 
the perspective of the formation of ridesharing units and includes the assess
ment of areawide ridesharing potential by estimation of possible matches and 
the identification of characteristics of the population that shares rides. The 
second category includes the techniques that view ridesharing as an individual 
or household decision. These include utility maximization models and house· 
hold travel decision simulations. The third category includes those models 
concerned with estimating changes in ridership by various modes, including 
ridesharing, that result from the implementation of high-vehicle-occupancy 
treatments. These models consider demand and supply effects to obtain 
equilibrium traffic flows . 

Ridesharing, the transportation of persons in a 
motor vehicle where such transportation is inci
dental to the purpose of the driver, did not gene
rate much interest on the part of transportation 
analysts prior to 1973-1974. Until then, tradi
tional transportation demand methodology developed 
in the 1950s and 1960s did not directly concern it
self with ridesharing, and the sharing of rides 
entered into the planning process only through the 
automobile occupancy model. The objective of the 
automobile occupancy model was to convert person 
trips into vehicle trips for the purpose of planning 
highway facilities. Although the possibility of 
affecting vehicle occupancy by deliberate public 
policy did occur to planners in the 1960s, it ap-
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peared at that time to be beyond the realm of prac
ticality (ll. 

The energy crisis of 1974 and the subsequent con
cern with transportation system management (TSMl 
called for transportation-planning techniques, which 
included r ideshar ing specifically. Those responsi
ble for contingency planninq wanted to know how much 
of the urban travel could be diverted to ridesharing 
in times of emergency. Those responsible for TSM 
wanted to know the impacts of strategies to increase 
automobile occupancy. Employers and other agencies 
considering r ideshar ing programs wanted to know what 
results to expect from their promotional and organi
zational efforts. These needs led to the develop
ment of techniques for estimating demand for ride
shar ing and also generated basic research into the 
motivation for r ideshar ing behavior and its effects 
on the overall travel patterns. Thus, a growing 
body of knowledge is becoming available for ride
shar ing applications. 

Ridesharing includes the arrangements of carpool
inq, vanpoolinq, and buspoolinq. The obvious dif
ference among these is the type of vehicle used. 
Carpools use private automobiles and although pri
vately owned vehicles are used in some vanpools and 
buspools, such vehicles are usually supplied by 
employers, third-party providers, or transit com
panies. The number of persons in each arrangement 
is obviously a function of the capacity of the vehi
cle. In all cases the routes followed by the vehi
cles are tailored to the convenience of the rider 
group and can be modified to reflect rider needs. 
Collection and distribution arrangements also vary 1 

a common collection point is popular for large 
groups. Payment arrangements range from no monetary 
exchange in shared driving arrangements to payments 
by pool members to the driver and, in some employer
orqanized vanpools, through payroll deduction. 
Since most of the r ideshar ing promotional efforts 
have been concentrated to encourage the solo driver 
to change to ridesharing during the work trip, most 
research on ridesharing behavior and forecasting 
techniques has also been concerned with the work 
trip. 

Rideshar inq, and therefore demand estimation for 
ridesharing, can be considered from several ap
proaches. One approach is consideration of the 
group who will travel toqether in a common vehicle. 
Of interest here is the process of formation of the 
group as well as the conditions for its existence as 
a unit. Another way of viewing ridesharing is in 
the context of household travel decisionmakinq and 
under what circumstances r ideshar ing is an option 
for households. Still another way to look at ride
shar ing is from its influences on the movement of 
traffic in an urban area, especially on the capacity 
and level of service of traffic corridors. 

Although this categorization of approaches is not 
unique, most ridesharing demand estimation methods 
can be broadly classified under one of these three 
approaches. This paper reviews the · methods cur
rently used to estimate demand for ridesharing. The 
techniques are categorized by the basic approach 
used, and the models within each category are de
scribed and reviewed. 

RIDESHARING UNIT FORMATION 

The first approach is based on the ridesharing unit 
formation process and stems from the concern of 
identifying and matching people into such units. A 
set of conditions necessary for the formation of a 
ridesharing unit requires that 

1. The origins and destinations of the trips of 
the potential pool members be spaced in such a way 
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that the travel between them is acceptable to all 
the potential pool members, 

2. The time interval in which the trip occurs be 
acceptable to all potential members of the pool, 

3. The potential ridesharers be aware of each 
other, 

4. There be sufficient incentive (economic, so
cial, etc.) to travel together, and 

5. The group be adequately compatible so that 
the ridesharing arrangement will be maintained over 
a period of time. 

Consideration of r ideshar ing group formation 
leads to the issues of the target population, the 
matching process, and the characteristics of the 
resulting ridesharing units. The types of rideshar
ing estimation techniques that come from the con
sideration of the formation process are the ride
shar ing-potential models and the technique of 
identifying character is tics of users and potential 
users and applying these in an expansion process to 
the population under consideration. 

Models of Ridesharing Potential 

The objective of these models is to estimate the 
ridesharing potential of an area. There are two 
categories of these models--the maximum-potential 
models and the economic-incentive-potential models. 
The objective of the maximum-potential model is to 
give a practical upper limit of the ridesharing 
potential of an area. Results from such a model 
would be used to plan for emergencies and crises 
such as energy shortages or transit strikes in large 
cities and can also be used as a reference for eval
uation of ridesharing programs. The economic
incentive- potential models, on the other hand, give 
estimates that could be used for planning lonq-term 
ridesharinq programs. 

An early maximum-potential model was developed by 
Kendall (21 and was used to estimate the carpooling 
potential-of the eastern Massachusetts metropolitan 
area. 

The model matched origins and destinations in 
zones the boundaries of which had been established a 
priori. An assumed maximum allowable time interval 
in terms of inconvenience to commuters was also set 
a priori. Thus, all workers with common origins and 
destinations who depart the zones within the same 
time interval were candidates for carpooling. The 
need for the car dur inq the day as we 11 as the con
sideration that a portion of the population does not 
travel to work during the peak periods were included 
as adjustment factors in the model. There was no 
consideration of economic incentives, user prefer
ences, or the compatibility of the ridesharers. 

By using trip tables developed from a 1963 home 
interview survey and matching time intervals of 30 
min and average origin and destination sectors of 1 
mile each, the ridesharing potential was estimated 
to be approximately 60 percent of the morning com
muter trips. 

Another type of maximum-potential estimation was 
carried out by Lee and Glover (1_l by using 1976 
Michigan driver data. It was assumed that the max
imum potential for ridesharing was reached when the 
automobile occupancy for all trips more than 10 min 
long commencing between 6:00-9:00 a.m. and 3:00-7:00 
p.m. was at least three persons. Considering only 
trips in the Standard Metropolitan Statistical Areas 
in Michigan, they calculated that this level of 
ridesharing would result in an annual 10 percent 
reduction in gasoline consumption. Although Lee and 
Glover did not estimate r ideshar ing potential di
rectly, Ches low, in a comparison of the two poten
tial models (_!), reports that when their analysis is 
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carried further, it yields an estimate very similar 
to that of Kendall. 

The automobile occupancy of at least three per-
sons per car seems arbitrary and Cheslow suggests 
that using the automobile occupancy rates of nonwork 
group travel in maximum-potential estimates would 
reflect capacity and reasonable physical comfort 
inside vehicles. The average size of groups for 
social and recreational travel, the most frequent 
type of group travel, is 2,8 persons/car. Since it 
includes children in many cases, Cheslow suggests 
that applying the average group occupancy of other 
nonwork travel of 2.55 persons/car to commuter work 
trips would give an estimate of maximum potential 
for ridesharing for the work trip. 

When the Kendall and the Lee and Glover models 
are compared against the general necessary condi
tions for ridesharing unit formation, it can be seen 
that the first two conditions, concerned with spa
tial locations of origins and destinations and with 
the common time interval, are satisfied. It can 
also be assumed that in emergencies there is an in
centive to travel together, and although compati
bility of the members of the ridesharing units is 
not addressed, it is implicitly assumed that people 
accept inconveniences during such times. 

The consideration of how far people are willing 
to deviate from their routes in order to rideshare, 
in terms of their valuation of time, is the basis of 
another class of models of r ideshar ing potential. 
Such maximum deviations are applied to computer or 
manual matching programs and used for defining areas 
where r ideshar ing efforts are expected to be suc
cessful. The basic assumption here is that poten
tial poolinq trips are only those trips with common 
destinations that are adequately clustered, so that 
the cost of pooling, considering the users' value of 
time, is less than the cost of driving alone. 

Berry 12> developed such an economic-incentive 
model for caqiooling potential by assuming that a 
carpool unit will form if, for all the members of a 
pool, the marginal savings exceed the marginal costs 
of pooling for the work trip. The marginal costs 
are a function of the value of time for each member 
of the pool as well as of the out-of-pocket travel 
expenses. He derived the maximum economic cir
cuity--the difference in length of the one-way trip 
(including the collection of members of the pool) 
and the average length of the trip for each of the 
members driving alone--as a function of costs and 
travel time. This maximum circuity increases as 
line-haul distance increases, as the value of time 
decreases, and as the costs associated with commut
ing (such as parking) increase. 

Berry proposed that commuter response to various 
ridesharing incentive strategies be assessed by cal
culating the changes these have on circuity and 
weighing these changes by the proportion of commuter 
population in each value-of-time category. 

Johnson (~) developed a vanpool-planning model in 
which the costs of travel, including time and the 
adequate clustering of origins and destinations, 
were considered. She derived a maximum deviation of 
pool collection to line-haul distance, which varies 
with speed, vehicle occupancy, and the value of time. 

Johnson calculated the regional potential for the 
van share mode by using a computer algorithm that 
searches an origin-destination matrix for trips of 
more than 10 miles to zones with large employers. 
She assumes that only half of the commuters eligible 
to vanpool will do so and that a minimum van occu
pancy for vanpool formation is 10 people. Thus, 20 
such trips must be clustered in a service area for 
one potential vanpool. 

Soot and others 12> further developed these con
cepts into a planning tool known as the Service Area 

19 

Identification Method (SAIM), which can be used to 
calculate the areawide demand for r ideshar inq. 
Aggregate origin-destination data are used in a sim
ple algorithm that compares the travel costs and 
travel times of each of the trips by carpool or van
pool with travel costs and travel times of driving 
alone. The objective of SAilll is to identify those 
trip patterns that would be best served by each of 
these modes. The output of SAIM qives maps of the 
service areas for each mode, summary tables of re
gional information on number of users, trip lengths, 
etc., and zone-by-zone listings for both origin and 
destination of total trips and number of trips that 
can be considered to potentially use the mode con
sidered. 

The potential models with economic incentives 
differ from the maximum-potential models in that 
they are intended for more than just contingency 
planning and are designed to explore ridesharing 
potential under different conditions that affect the 
cost and travel time of the work trip. The SAIM 
model is intended as a complete planning tool for 
r ideshar ing. Examining this model for the general 
necessary conditions for formation of a ridesharing 
unit shows that the model addresses the spa ti al re
quirements, i.e., the adequate clustering of trip 
ends, and also provides a motive for ridesharinq 
based strictly on costs and value of travel time. 
The compatibility of the poolers is not addressed. 
The model is, however, useful for identifying areas 
of r ideshar ing potential where r ideshar inq matching 
and promotional programs could be attempted. 

Identification of Ridesharers 

The existence aRd knowledge of a set of character
istics of ridesharers and potential ridesharers 
would be extremely useful in identifying incentives 
for ridesharing and in organizing and coordinating 
r idesharing programs. The knowledge of the distri
bution of the characteristics of potential rideshar
ers and the levels of incentives at which they re
spond could be an estimation technique in itself or 
could be used for market-segment identification for 
other estimation procedures. 

Since most ridesharing programs publish statisti
cal summaries that include information about the 
participants, attempts have been made to find sig
nificant differences between ridesharers and .solo 
drivers from this information (8-15). The search 
has been directed toward sociOdemographic, loca
tional, attitudinal, and employment variables. 

Attempts to identify a simple set of sociodemo
graphic characteristics of ridesharers have gener
ally been unsuccessful. Income does not appear to 
be a discriminating factor. Table 1 shows some of 
the results of sociodemographic comparison of ride
sharers and solo drivers from several studies. No 
clear-cut differences in sociodemographic character
istics are immediately obvious. There is agreement 
in the literature that any existing relationships 
between demographic and work-trip ridesharing be
havior are very weak. 

Locational differences between ridesharers and 
solo drivers have been found to be significant in a 
number of studies. There is general agreement 
(_!!.,2_,g,.!§_,l:z.l that those who rideshare to work tend 
to have longer commuting times and distances than 
the rest of the population. This is supported by an 
investigation of the interaction of locational and 
demographic factors carried out at the New York 
State Department of Transportation (NYSDOTJ (18) in 
which it was found that the best discriminator be
tween ridesharers and solo drivers was the distance 
to work and travel time. Household size and li
censed drivers per household were the only demo-
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Table 1. Sociodemographic characteristics of rldesharers. 

Sociodemographic Characteristics 

Licensed 
Year Auto- Workers Drivers 
Data mobile per House- per 
Col· Availa- House- Marital Occupa- hold House- Salary 

Source lected Place Sample Age Income bility Sex hold Status hon Size hold Level 

Voorhees(!§) 1972 Los Angeles, 1896 freeway Younger Sligh Uy Low 
CA drivers lower 

Kendall(~) 1973· United States 2084 automobile 18-24 Lower Low Female 
1974 commuters 

Heaton(.!!) 1974 Boston, MA 4293 participants Higher Male Pro res-
and 6288 non· sional 
participants in manage-
commuter a rial 
computer 
program 

Davis(Q) 1975 Knoxville, TN Commuters to Yes Married 
high employ-
ment areas 

Peat, Marwick, 1975 Chicago, IL; JOO in each of J No dif· Male 
Mitchell, and Pittsburgh, PA: concentric ference 
Co . and Sacramento, rings in each 
Market Facts CA city 
<IV 

Horowitz and 1975 Chicago, IL 822 commuters Older No dif· No dif· No dif· Married No dif· Large 
Sheth (2_) to 43 large firms ference ference ference ference 

Margolin and 1977 Washington, DC 20 panels and sur- 30+ No dif· Male 2+ No dif· 
Misch(!_!) vey of 500 com- ference ference 

muters 
Dobson and 1977 Los Angeles, CA 889 central· Lower 2+ 
Tischer (.!j) business.:district 

commuters 
Brunso, Kocis, 1979 Albany , NY 901 commuters No dif· No dif· Minor Minor No dif· 
and Ugolik ference ference interac- interac- ference 
(J.2) tive tive 

effect ef£ect 
Cambridge 1980 Minneapolis, Choice-based sam- No dif· No dif· No dif· .• Pro due-

Systematics, MN pie of 200 com· ference feren ce ference lion 
Jnc . (U) routers to 2 ii te.s worker 

10ne site in this study showed a higher perc:enlage or female commulers carpooling lhan male commuters. 

graphic variables that entered interactively into 
the discrimination, but only in a minor way. It is 
interestinq to note that in a recent similar inves
tigation of nonwork ridesharing (19), these same 
demographic characteristics were ;-- much stronger 
discriminator between ridesharers and nonridesharers 
than they were for the work trip. 

Another factor considered to be related to ride
shar ing behavior is the individual's employment 
characteristics. A widespread method of estimating 
ridesharing potential at an employment site is to 
multiply the number of employees in firms over a 
certain size by a factor transferred from a ride
sharing program at a similar site. 

Suhrbier and Wagner (20) report that a literature 
review of vanpooling contained estimates of the van
pool modal share that ranqed from 25 to 50 percent 
of those employees eligible to vanpool and that, 
within individual companies, vanpool shares of about 
10 percent of all employees are common. Carpooling 
shares are often estimated to be about 30 percent. 

The problem with this transfer procedure is that 
the ridesharing programs, especially vanpool pro
grams, differ greatly from one area to another. 
Thus, care must be taken when using this method · for 
predicting demand. 

In attempts tu 9et ttt tllCCe1e110..:e>1 belween ride
sharers and solo drivers, several studies have 
sought to identify attitudinal and perceptual dif
ferences between the two qroups with respect to 
ridesharing. Horowitz and Sheth (_2), in a psycho
social analysis of r idesharers, identi Hed the pr i
mary difference between the ridesharers and solo 
drivers as their perception of the time convenience, 
reliability, comfort, and saving of travel time. 
The Margolin and Misch investiqation into the pro
files of carpoolinq perceptions (lll of the two 
groups shows that the greatest diff.erences were 
time-related (risk of beinq late, arriving home when 

expected, travel and wait timel, comfort (crowding), 
and convenience (difficulty of making arrangements 
and space for packages). 

In Heaton's study (8), the features of carpooling 
that carpoolers reported as being most appealing 
were cost savinqs, alleviation of congestion and 
pollution, and relief from dr ivinq. The features 
least liked by the carpoolers were reduced inde
pendence and mobility. Difficulties of adhering to 
schedules, other people's driving habits, inconveni
ence, responsibility to others, and increased travel 
time were of secondary importance. Reasons given by 
nonpoolers for not pooling were the need for a car 
at work, irregular working hours, and reduced mobil
ity and independence. 

A semantic differential analysis of attitudes of 
poolers and nonpoolers (16) showed that poolers 
liked to drive with others~hereas solo drivers did 
not, and poolers perceived a real cost savinqs 
whereas nonpoolers felt that the amount of savinqs 
was not worthwhile. Another difference was in re
liance on others. Poolers were not averse to rely
ing on others or having others depend on them, 
whereas nonpoolers disliked both options. It was 
concluded that the reasons given for not poolinq are 
in fact excuses and that the real reasons involved 
peu1oru1l l11tlependence, ?r ivacy, and freedom from 
others. 

Social interaction emerged as the primary con-
sideration in decisions to share rides in the Margo
lin and Misch study of ridesharing behavior Clll. 
Distrust of computer matching was expressed by in
sistance on meetinq people before arranginq a car
pool. Carpooling with strangers was ruled out by 39 
percent of their sample. Women more than men and 
white- and blue-collar workers more than members of 
the manaqerial-executive-professional group were 
concerned about ridesharinq with strangers. This 
finding is also reported by Levin and Gray Cl!,l , who 
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in an analysis of interpersonal factors found that 
acquaintance was an important factor in carpoolinq 
and that the desirability of carpoolinq for an indi
vidual decreased as the number of nonacquaintances 
in the pool increased, 

Status, a sensitive issue in our culture, also 
emerged as a consideration in the social interaction 
(ll). It was found that, in general, people are 
wary of carpooling with others somewhat different 
from themselves. There was concern about intrapool 
behavior, i.e., talking, eating, and smoking, Since 
there are no established rules of etiquette or codes 
of behavior for rideshar ing, rules of rideshar ing 
(even rulemaking itself) were a source of anxiety. 
Margolin and Misch point out that smoking was an 
especially "hot" issue and that, although it was a 
legitimate issue in itself, it seemed to become a 
surrogate for other sources of dissatisfaction. 

To date, the search for a set of identifying 
character is tics of r idesharers and potential ride
sharers has not yielded a simple set, The only com
mon characteristic of ridesharers across the studies 
reviewed is a lonq distance to work. However, there 
is evidence from these studies that the set of char
acteristics that defines ridesharer profiles con
sists of interactions of demographic, locational, 
and employment characteristics. Furthermore, it is 
reasonable to expect that these interactions vary 
across different segments of the population as well 
as with the incentives offered for ridesharing. 

No study to date has systematically ext>lored the 
carpool or vanpool as a unit of behavior and ex
amined the similarities and differences of the char
acteristics of the individual members of pools. 

DISAGGREGATE TRAVEL CHOICE 

The second category of r ideshar inq estimation tech
niques is based on the disaggregate approach, which 
considers the choice to r ideshare in the context of 
household travel behavior. Included in this are 
model sequences based on the assumptions of utility
maximization methods based on simulations of house
hold activity and travel behavior. 

Methods Based on Utility Maximization 

The methodology that has had widespread influence on 
the estimation of rideshar ing impacts was developed 
by Cambridge Systematics, Inc. (CSI) in a series of 
projects for the Federal Energy Administration and 
the U.S. Department of Transportation <E-25). It 
links together several models of household transpor
tation choices to predict automobile ownership, 
work-trip mode choice, and nonwork travel (fre
quency, destination, and mode). Aggregated, it pro
vides information for estimating changes in demand 
for travel under various TSM strategies as well as 
in energy use . 

It has been adapted to be compatible with the 
Urban Mass Transportation Administration (UMTA) 
Urban Transportation Planning System, a set of com
puter programs in widespread use by metropolitan 
planning organizations for highway and transit net
work supply and equilibrium analysis, and has also 
been adapted for manual sketch planning (261. 

The model sequence for a single household in
cludes automobile ownership models for households 
with at least one worker and with no workers and 
work mode-choice models with a possible choice among 
three modes--driving alone, sharing a ride, and us
ing transit. Since some of the level-of-service 
variables in this model depend on the number of peo
ple in the shared-ride arrangement, a separate sub
model determines the size of carpool the person 
would be in if he or she shared a ride to work. 
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The household nonwork travel is modeled by trip
generation and joint-destination and mode-choice 
(automobile and transit) models for social and rec
reational trips and other nonwork home-based trips. 
The structure of the mode-choice model is legit with 
a linear additive utility function with level-of
service, locational, and socioeconomic variables. 

Since carpools of various sizes cannot be treated 
as separate alternatives without violating a basic 
assumption of the legit model, a carpool-size sub
mode! precedes the mode-choice model in the model 
sequence. Thus, the model predicts the size of a 
carpool that the individual would join, assuming 
that the individual would choose to rideshare, and 
the level-of-service variables based on carpool size 
are generated for the individual's ridesharing al
ternatives, The carpool-size submode! is structured 
with a linear specification and was calibrated by 
standard linear-regression techniques. The CSI set 
of models treats the vanpooling option by introduc
inq it as a new mode only in circumstances where it 
was available to a worker (by having that informa
tion in a data set or by making assumptions about 
employer sizes in destination zones) and if the work 
journey was over some minimum trip lenqth. 

The household results are aggregated to give 
areawide estimates by using a random-sample enumera
tion method. The joint distribution of independent 
variables is represented by an appropriate random 
subsample of households from the original home in
terview survey. The choice probabilities are fore
cast for each sampled household and expanded to the 
entire population. Advantages of this method are 
that no assumptions on the distribution of the inde
pendent variables are required and impacts of poli
cies aimed at particular identifiable qroups can be 
estimated by usinq larger appropriately weighted 
samples from such qroups, Furthermore, as more 
knowledge is gained about the identification of 
market segments of carpoolers, it could readily be 
applied in this aggreqation procedure. 

Another model for ridesharing based on utility 
theory developed by Peat, Marwick, Mitchell, and 
Company (PMMl and Market Facts, Inc, (271, used a 
trade-off approach in assessing the mul tiattr ibute 
utility functions of a set of individuals for vari
ous modes to work. Trade-off analysis is a type of 
conjoint measurement that attempts to answer the 
question of which combinations of circumstances are 
preferred to other circumstances by a set of sub
jects. A set of attributes, preselected by the 
researchers to represent what the researchers per
ceived to be relevant to the choice, were the mode 
used (e.g., driving alone in a car, driving with 
passengers in a car , being driven by another in a 
car, riding public transportation); travel costs 
(including gasoline and tolls or transit fare, as 
appropr iatel ; parking cost; extra time (e ,g., the 
time spent walking, waiting for others or for public 
transportation pickup, or dropping off others); rid
ing time (e ,g., the line-haul time) 1 the number of 
people in the vehicle; the ease of findinq transpor
tation during the day for personal business: and the 
supply of gasoline available for consumption. 

A special survey instrument was then designed to 
provide basic data for the trade-off model and to 
supply the parameters and base condition values nec
essary for simulating various carpool strateqies. 
The survey also elicited information on trip charac
teristics and socioeconomic and attitudinal data. 
The subjects to which this survey was administered 
were from three urban areas (Chicaqo, Pittsburqh, 
and Sacramento), stratified by location from three 
concentric rings about the central business district 
(CBD) (100 for each ring in each city), and selected 
for their socioeconomic status. 
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The model yields a utility function for each sub
ject that can be evaluated for each alternative for 
various levels of the attributes as determined by 
carpooling incentives. The aggreqate modal split 
was estimated from the proportionality of the calcu
lated utilities for the modes of each individual. 
Since each subject was taken to represent a group of 
people similar with respect to sociodemographic and 
locational character is tics, the proportionali ties 
were used to estimate the aggregate shares. 

This demand-estimation procedure uses a very pow
erful tool from the field of decision theory and has 
made progress in the development of the type of de
mand model that is policy-sensitive and can handle 
modes such as ridesharing. The study concludes with 
observations on methodology with the recognition 
that it did not incorporate the "soft" variables 
such as comfort and convenience and reliability. 
Nor did it include any social-interaction variables 
that are being identi tied by recent work (lll as 
being important. 

Microsimulation 

A microsimulation model sequence that uses the logit 
specification was developed by Bonsall (.!!!_) for the 
prediction of ridesharing. This computer model gen
erates a set of commuters and simulates their deci
sion process with respect to ridesharing. The sam
ple of commuters is generated by a process designed 
to replicate the socioeconomic and locational char
acter is tics of the population under consideration: 
it maintains the intercharacteristic probabilities 
revealed in a household survey and within a control 
total derived from published census material. The 
model allows applications for up to seven types of 
r ideshar ing schemes, which range from carpooling to 
giving or receiving rides in the morning or in the 
evening or both. A filtering process is used to 
establish a feasible set of alternatives for each 
actor. 

A series of binary logit models is calibrated and 
used to calculate the probability that each commuter 
will join a carpooling arrangement. This is con
verted to a likelihood of submitting an application, 
checked against a threshold of interest, and deter
mines whether the commuter submits an application. 
A submode! simulates the processing of applications 
and matches r ideshar inq interests, times, and loca
tions. 

The model further simulates the decision of each 
person: it considers a list of potential traveling 
companions supplied by the organizers. The expected 
utility to a given person of a given arrangement is 
assumed to be a function of the personal character
istics of that person, of personal characteristics 
of the proposed partners in the arrangement, and of 
the operational consequences of the arrangement such 
as delays and diversions. The parameters are cali
brated on a series of regression equations by using 
data from a field survey. 

The model user defines the scale and location of 
the r idesharing scheme to be tested by defining a 
target population in terms of their residential lo
cation, work location, or some combination of the 
two. The user also specifies a threshold of inter
est, which may be taken to represent the intensity 
of an advertising campaign conducted among the tar
get population. 

The model maximizes this utility for each indi
vidual. For any arrangement that has positive net 
expected utilities, the one with the maximum net 
expected utility to the applicant is selected, and a 
match is designated as successful. Since the deci
sion to match was based on expected utility, which 
in reality may be revised, the next submode! simu
lates the survival of the match, 
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The last feature of the model is the output of 
system performance indicators. These include the 
summary statistics, information on work-journey pub
lic transit patronage lost, and information on pri
vate vehicle use changes in automobile occupancy. 

Bonsall and Kirby (29) used this model to predict 
ridesharing for the city of Leeds under various sce
narios and to examine policy implications on the 
transportation network. This model is offered as a 
predictive tool for estimating areawide ridesharing 
and employer-based r ideshar ing under various condi
tions. It differs from the other utility-maicimizing 
models of ridesharing in that the interpersonal na
ture of ridesharing is considered. The model not 
only captures the necessary commonality of origins, 
destinations, and time intervals and considers the 
levels of service for carpooling, but also addressee 
the compatibility of the commuters by simulating the 
match survival. Some of the insight gained by the 
various behavioral investigations into who ride
shares and why and when is being applied to the 
ridesharing estimation process. Since the procedure 
is a simulation, i.e., one observation of an ex~ri
ment, trustworthy results can only be obtained from 
many repetitions. 

Household Activity Simulation 

Interaction simulation games, a recent development 
in transportation planning, have been applied to 
ridesharing. These simulation games chart through 
time and space the activities and travel decisions 
of households. By using boards that represent time 
and space, an analyst asks members of a household to 
arrange their activities and travel and to rearrange 
them for various scenarios. The model simulates 
different situations but, unlike the microsimulation 
model, uses the actual decisionmakers as actors in 
the decision process. Thus, the method does not 
seek to model the decision process itself but ob
serves reactions in a simulated environment. 

This process yields much insight into the adapta
tions in activities, scheduling, and travel made by 
households faced with changes in the transport en
vironment. It is computationally cumbersome and 
thus somewhat restrictive as a prediction tool: how
ever, it is extremely useful in obtaining behavioral 
insight that could be useful in the prediction pro
cedures. 

The Response to Energy and Activity Constraints 
on Travel (REACT) (30) game has been developed by 
NYSDOT's Planning Unit and is currently being fur
ther developed as a planning tool. The initial 
application of REACT explored the responses of a 
small sample of households to various policies in
tended to reduce automobile fuel consumption. Poli
cies tested were a 20 percent reduction in travel on 
weekdays, on weekends (a possible result of gasoline 
rationing), and a no-drive day on weekdays and on 
weekends. Preliminary results indicated that two
car households cut discretionary travel in response 
to the no-drive day policy. One-car households, 
however, carpooled and shifted schedules and desti
nations to adjust to both policies. 

REACT and other such interactive games cannot be 
used as planning tools alone. However, they can 
identify direct and indirect public responses for 
assessment of policies with which there has been no 
previous experience. They provide first-cut analy
ses for many types of policies and can be used with 
other planning tools to estimate travel changes, 
including ridesharing. 

TRAFFIC-EQUILIBRIUM MODELS 

Another perspective from which ridesharing has been 
considered is that of traffic flow equilibrium. En-
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couragement of ridesharing by high-occupancy-vehicle 
(HOV) strategies such as priority ramps and exclu
sive lanes on congested facilities has a significant 
effect on the levels of service of all modes that 
use these facilities. Consideration of such strate
gies involves the assessment of their effects on 
traffic flow, including travel time and congestion, 
and involves the merging of demand relationships 
with those of supply or service. 

A review of modal-shift models for HOV priority 
strategies (311 has identified several models that 
are capable of treating ridesharing in terms of 
equilibrium in traffic corridors. These models are 
the pivot-point logit model (CSII (241, the eco
nomic-simulation model for priority lanes on urban 
radial freeways (l1.l, the planning model for trans
portation corridors (331, the FRE06PL freeway prior
ity lane simulation model (34), the TRANSYT6C (351, 
and the JHK/Sh ir ley Highway 7arpool mode-shift model 

(~·lll· 
The CSI model discussed previously can be used in 

the assessment of HOV strategies in traffic corri
dors. Application of the model requires the user to 
determine the distinct user groups that will be 
affected by the change. The changes in the level
of-service measures such as in-vehicle and out-of
vehicle times and out-of-pocket costs must be speci
fied for each group. The incremental-legit model is 
then used to predict changes from the existing 
travel behavior. The predicted volumes are used to 
obtain new travel times, which are compared with 
those from the first estimate. If necessary, addi
tional iterations can be made to reach equilibrium. 
The merit of the CSI model in this application is 
its extremely low computational requirements. It is 
also applicable to a large set of HOV strategies. 

The economic simulation model for priority lanes 
on urban radial expressways combines the conven
t ional logit demand model with a simple traffic-flow 
model. The demand model includes level-of-service 
variables such as transfers, in-vehicle and out-of
vehicle waiting and walking times, and travel cost 
and socioeconomic variables such as income, age, 
number of children, and length of residence in the 
neighborhood, The modes considered are car (with 
one or two occupants), carpool (three or more occu
pants), bus with walk access, and bus with car 
access. The travel speeds are obtained by a deter
ministic queuing model of traffic flow and the 
demand-and-supply models are iterated to equilibrium. 

The planning model for transportation corridors 
also uses a logit demand model with level-of-service 
and socioeconomic variables, In this case, data for 
a representative sample of households in the study 
area are used to calculate modal choices for driving 
alone, ridesharing local bus, and express bus and/or 
rapid transit with various access modes. The 
choices with various access modes are carefully de
fined to avoid possible violations of assumptions of 
the logit model. The change in the level of service 
for both the access and line-haul portions of the 
trip is determined by supply-side relationships and 
a simultaneous solution to the demand-and-supply 
equations determines the equilibrium modal volumes. 

The JHK/Shirley Highway model is based on the 
assumption that current carpools will choose the 
fastest path and that modal shifts will occur as the 
relative travel times between carpools and other 
modes change for any origin-destination combina
tion. Modes considered are bus, single-occupant 
automobile, two-occupant automobile, three-occupant 
automobile, and carpool, which is defined as an 
automobile with four or more occupants. Diversion 
curves developed from empirical findings about modal 
shifts from the Shirley Highway demonstration proj
ect are used in this approach. The method consists 
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of defining an origin-destination zonal system and a 
coarse network for the corridor of interest, identi
fying minimum time paths for every origin-destina
tion pair, and obtaining average times and speeds 
for each link for the base and forecast period. The 
modal shares for each zonal pair before implementa
tion of the HOV strategy are also required. The 
diversion factors from the Shirley Highway modal 
shifts are used to obtain changes to carpool modal 
shares. This method has no supply-side feedback. 
Its main merit is that it uses information from an 
actual observation of shifts to ridesharinq. 

Computerized traffic-simulation models such as 
FREQ and TRANSYT have also been used to assess the 
impacts of HOV strategies. These models, which have 
undergone several rounds of refinement at the Uni
versity of California at Berkeley, can be used to 
assess demand shifts and travel-flow characteristics 
resulting from implementation of HOV strategies on 
expressways and arterial streets at the micro 
level. The modal shifts between automobiles and 
r ideshar ing and automobiles and bus are obtained by 
using demand relationships from a previously cali
brated logit model, and the differences in travel 
time by various modes are calculated by a detailed 
supply-side algorithm. The demand shifts, however, 
are sensitive only to in-vehicle travel time. No 
access time changes are considered. 

Use of aggregate before-and-after data coupled 
with the simultaneous consideration of demand and 
supply is the important feature of a technique de
veloped by Charles River Associates (CRAJ (38) to 
predict travel-volume changes in urban co~idors 
resulting from implementing HOV priority strate
gies. This method, intended to be used as a first
cut estimate, does not need origin-destination data 
or the socioeconomic characteristics of the area. 
Supply relationships between travel time and travel 
volume were obtained from speed-volume relationships 
for various facilities from the Highway Capacity 
Manual. Traffic volumes were measured in 12 cor
ridors before and after implementation of HOV treat
ments to assess the sensitivity of travelers to 
levels of service for various modes and to estimate 
elasticities and cross-elasticities for various 
modes. 

The basic underlying assumption in models of this 
third category is that commuters respond to changes 
in transportation level of service. There is no 
concern for the matching of commuters into workable 
ridesharing units. With the exception of the JHK/ 
Shirley Highway model and the CRA models, the demand 
model specification is a multinominal logit with 
level-of-service and, in most cases, socioeconomic 
variables, and the main difference among the models 
is in the treatment of the supply side and equilib
r ium. The treatment of demand in the traffic
simulation models is extremely simple and demand is 
assumed to be sensitive only to changes in the 
in-vehicle travel time. The JHK/Shirley Highway 
model and the CRA model use information from ob
served modal shifts to r ideshar ing after the imple
mentation of HOV strategies. 

SUMMARY 

The knowledge about r ideshar ing has increased sig
nificantly since 1973-1974 and the national recogni
tion of its possible benefits. Estimation tech
niques have also progressed from near nonexistence 
to the wide variety described in this report. The 
following tables present an overview and summary of 
those techniques. The estimation techniques vary 
not only by the purpose for which they are intended, 
but also by their degree of readiness for applica
tion. Some are offered as complete tilanning tools: 
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others can only provide 
can make judgments and 
for more research. 

a basis from which a planner 
others are startinq points 

Table 2 summarizes the models that can 
These sidered complete methodologies. 

Kendall's maximum-potential model, BAIM, 
model, Bonsall's microsimulation, the 

be con
include 

the CSI 
set of 

Table 2. Summary of ridesbaring estimation methodologies. 

Ridesh.aring 
Model Application Basic Approach Model Type Ref. 

Maximum Contingency Formation of Matching orig.ins, Ken-
potential planning ridesharing destinations, dall 

unit and time m 

Service-area Identifies areas Formation of Matching origins, Soot 
identification or ridesharing ridesharing destinations, and 

potential unit and time others 
Cl) 

CSI Areawide ride- Household de- Demand-logit: CSI 
sharing demand; cision, equili- carpool size- {TI) 
demanCJ at em- brium regression; 
ployment sites; equilibrium-
modal shifts from iteration 
HOV strategies 

JHK/Shirley Estimates modal Traffic equili- Diversion curves JHK 
Highway car- shifts from HOV brium (.:!§) 
pool modal treatments 
shift 

PMM and Estimates area- Household de- Trade-off PMM 
Market Facts wide ridesharing cision <1V 
trade-off demand 

Economic simu- Estimates modal Traffic equiJi- Demand - logit ; Small 
lation for prior- shifts from HOV brium supply-LOS (]ll 
ity lane on treatments function of 
urban express- V/C; equ ili-
way brium-itera-

tion 
University of Estimates modal Traffic equili- Traffic flow Cilliers, 

California, shifts from HOV brium microsimulation May , 
Berkeley, treatments demand from and 
traffic nomograph de- Cooper 
simulation rived from <l1l 

multinomial 
logit 

CRA·HOV travel· Estimates travel- Traffic equili- Demand-incre- CRA 
volume change voJu me changes brium mental product {1!!) 

from HOV treat- and exponen-
men ts for sketch tial; supply-
planning volume and 

delay relation-
ship ; equili-
brium-simul-
taneous equa -
tions 

Car~haring micro· Areawide demand ; Household de- Microsimulation Bonsall 
simulation demand at em- cision with logit de- (_li) 

ployment site mand 

Plannin1 for trans- Estimates modal Traffic equili- Demand-logit; Tai-
portation corri- shifts from HOV brium supply-bottle- vi tie 
do rs treatments neck method; (11) 

equilibrium-
simultaneous 
solution 

Note: LOS= level of 1ervlcci, 0-D z orlgin-d111tln•llon . 
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traffic-equilibrium models, and the PMM and Market 
Facts trade-off model. 

Table 3 summarizes the methods that, although not 
complete r ideshar ing estimation methodologies, have 
been used or have been proposed to estimate ride
shar ing. These methods include those characterized 
by the transfer of information from a known si tua-

Computa-
Past tional 
Application Data Required Requirement Merits Limitations 

Tested with O·D trip tables Computer Benchmark for Does not consider 
data from for automo- required evaluation of user preferences, 
Boston, MA bile home- ridesharing compatibility of 

based work programs group, enroute 
trips matching or off-

peak travel 
Tested with 0-D informa- Computer Considers eco- Does not consider 

data from ti on required nomic incen- user preferences or 
Chicago, IL tives; identi- compatibility of 

fies traveJ pat- group; van pool and 
terns that can carpool service 
be served by areas estimated 
ridesharing separately 

Tested with Socioeconomic, Manual re- Well docu- Does not consider 
data from transportation calibration mented; mini- user preferences or 
Washington, LOS inrorma· requires mal data re- compatibility of 
San Francisco, tion, need computer quirements group 
Minneapolis base modal for manual 

shares for man- method; con-
ual method Siders effects 

on other trip 
purposes 

Applied to data Specification of Manual Based on ob- No further interac-
from Shirley transportation served modal tion with supply 
Highway and analysis zones, shifts to car-
Metro Kline routes, and pools 
and 1-66 number of 
corridor in work trips for 
northern all 0-D pairs, 
Virginia travel times, 

and speeds 
Applied to data Conjoint mea- Computer Gives much in- Does not consider 

from Chicago, surement data required formation comfort, con-
Pittsburgh, about modes about com- venience, relia-
and used, time, muters' pre- bility; long, 
Sacramento cost, automo- ferences by tedious method 

bile occu- socioeconomic 
pancy, socio- groups and 
economic location in 
data, existing city 
modal shares 

No application Socioeconomic, Computer Workable equili- Experienced analyst 
in actual en- LOS informa- required bration pro- required ; does not 
vironment lion at house- cess consider user pre-

hold level ferences 

Case studies on Detailed net- Computer Gives microef- Demand sensitive 
Santa Monica work informa- required fects on traffic only to changes in 
Freeway and tion, travel corridors in-vehicle travel 
Wilshire Boule- time by mod~s. time 
vard signals 

Currently being Existing modal Manual Does not need Provides only first-
tested volumes and sod oeco- cut estimates 

LOS charac- no mic data ; 
teristics calibrated on 

o bserved 
changes in 
travel volu mes 

Applied to data Household Compultr Cu11shJ1:rs L:Um- Exlen5ive data re-
from Leeds, travel survey, required patibility of quirements 
England soc10eco- group 

nomic, LOS 
data, census 
data 

Prediction of Socioeconomic, Computer Workable equili- Modal shares of rep-
HOV lane in LOS informa- required bration proce- resentative house-
l-5 80 corri- tion at dure; access holds may not rep· 
dor, San household and line-haul resent mode shares 
Francisco level, free· mode choices in corridor 

flow speeds, considered 
bottleneck separately 
capacities 
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Table 3. Other ridesharing estimation methods. 

Method Ridesharing Application Description Comments 

Emergency automobile 
occupancy 

Aggregate share 

Estimates ridesharing potential 
for contingency planning 

Usually estimates ridesharing 
demand at workplace 

Apply automobile occupancy rate to work trips 
with common origin and destination zones 

Transfer of observed modal share for ridesharing 
from existing program to new site 

Lee and Glover used minimum occupancy of 3; 
Cheslow supests 2.55; no empirical validation 

Reported modal shares from ridesharing programs 
vary greatly from site to site; many differences 
among ridesharing proarams 

Identification of poten
tial ridesharen in popula
tion 

Estimates areawide demand; 
estimates·ridesharing potential 
at workplace 

Potential determined by comparing characteris
tics of population against known characteristics 
of ridesharers 

No known simple set of sociodemographic charac
teristics describes ridesharers; only common 
characteristic appears to be long commute 

Household decision simu
lation ga"!es 

Identifies possible responses 
(including ridesharing) to vari
ous policies 

Household rearranges travel patterns on game 
board in response to various scenarios 

Administration of game to more than small sample 
time-consuming; gives insight to possible chanaes 
in travel and activity patterns for various 
scenarios 

tion to a new situation and also include the house
hold-interaction simulation qames. 

RESEARCH NEEDS 

Estimation techniques for r ideshar inq still present 
a challenqe to transportation analysts for several 
reasons. Ridesharinq is not strictly a private mode 
of transportation nor is it public. Travelers' de
cisions to rideshare are more complex than decisions 
to use either public transport or private automobile 
in that coordination with other travelers is re
quired. Depending on the nature of the ridesharing 
program, some or all of this coordination becomes 
the responsibility of the travelers themselves: this 
increases the relative effort necessary to use this 
mode. Innovative ridesharing arrangements and pro
motional efforts are introduced regularly and pre
dicting demand for these new situations compounds 
the problem for the analyst. 

The following two proposed studies are seen to 
have an immediate impact on the improvement of ride
sharing estimation techniques. The first is a mul
tivariate analysis of ridesharing at employment 
sites. Since many ridesharing estimates are made by 
transferring a known modal share from one place to 
another, it would be extremely useful to provide a 
good set of factors for such transfer. These could 
be obtained from a multivariate analysis of a data 
set from a national sample of employment sites that 
contains the following information about each site: 
type of industry, number of employees, incentives 
for ridesharing, incentives for drivinq alone, de
qree of r ideshar ing assistance, number of r ideshar
ing uni ts by type (carpool, vanpool, buspool l , and 
pool composition fintracompany, intercompany, with 
household members, with neiqhbors). The second 
study would be to simply field test a set of estima
tion techniques at several sites so that an assess
ment of accuracy, strength, and limitations could be 
made. 
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Activity Flexibilities of Rural Households: 

Implications for Ridesharing 
CHRISTIAN F. DAVIS 

The research described in this paper deals with activity patterns and their rela
tionship to travel needs in a rural area in eastern Connecticut during a typical 
\/\ll!ekday. It was part of a larger effort to determine the potential for dynamic 
ridesharing in a low-density area. Various types of activity flexibilities are ex
amined based on the results of a home interview survey of 601 households in 
the 330.mile2 Windham Planning Region. Activity flexibility in time was 
found to be very great except for work or school. With the exception of these 
two, it was found that 75 percent of all activities were judged to be not fixed 
in starting time. In fact, 37 percent of all activities could have occurred on a 
completely different day. Demands on the responsiveness of a ridesharing pro
gram should not be excessive since most activities are known well in advance. 
In the case of the sample households, only 5 percent of the recorded activities 
occurred with no advance notice and 75 percent were known 24 h in advance. 
The results indicate that an effective program to encourage ridesharing should 
recognize that activities occur with great regularity and hence can be scheduled 
far in advance or are quite flexible in time and can thus be rescheduled to be 
compatible with ridesharing. 

There would appear to be little doubt that ride
sharinq is an effective strategy for conserving 
energy, increasing mobility, or achieving some 
favorable combination of the two. 

For the most part, previous studies have focused 
on satisfying existing travel patterns that in turn 
are partly the result of habits gained during a 
period of cheap energy. The possibility of taking 
advantage of the underlying flexibility of the 
activities that give rise to the travel patterns has 
received little attention. It is suggested here 
that, within limits, not only can the transportation 
system adapt to travel patterns, but travel patterns 
can be adapted to the transportation system and that 
this adaptation can take place within the con
straints established by our pattern of daily activi
ties. 
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The research described in th is report deals with 
activity patterns and their relation to travel needs 
in a rural area in eastern Connecticut. Of specific 
interest is the commonality in tripmaking and the 
flexibility of activity patterns in both spatial and 
temporal terms. The work was part of a larger 
effort <ll aimed at examining the range of benefits 
that could derive from making use of the excess 
capacity of the private automobile and the inherent 
flexibility of activity patterns through ride
sharing. It should be noted that, although the work 
trip was considered, it was not the major focus of 
the study. 

GEOGRAPHIC AREA 

The geographic area studied was the 10-town Windham 
Planning Region in eastern Connecticut. The Plan
ning Region covers an ar ea of approximately 330 
miles• with an estimated 1977 popula tion of 
71 000, which gives a population density of 195 
persons/mile 2 • Density varies from 45 persons/ 
mile 2 in Hampton to 3200 persons/mile 2 in the 
City of Willimantic (2). 

The region is largely undeveloped and relatively 
rural and only 6 percent of its land area is built 
up (as opposed to being vacant) (_~l • Significant 
determinants of the character of the region in 
addition to its low density are the City of Willi
mantic (1977 population, 11 857) and the University 
of Connecticut at Storrs, which has a student en
rollment of more than 17 000 and 4145 employees. 

SURVEY DESIGN 

The basic input data for all the analyses described 
in this report are the results of a home interview 
survey of 601 households in the Planning Region. 
Questions on the survey, taken during the period 
from November 1979 through May 1980, are restricted 
to a typical working day (Monday through Thursday) , 
and only trips by residents of the area are re
flected. The survev instrument consists of socio
demographic data pertaining to the household, ac
tivity patterns of household members durinq the day 
preceding the interview, flexibility of activities, 
and a series of questions dealing with attitudes 
toward ridesharing. 

After consideration of several alternative sam
pling designs, the method of simple random sampling 
was chosen as the most appropriate in terms of data 
limitations precluding a stratified sampling model. 
The ultimate unit . of analysis was the occupied 
housing unit from which data were collected via 
at-home interviews. 

ACTIVITIES AND FLEXIBILITY 

The time-geography model as described by Burns (].l , 
among others, is helpful in visualizing the activity 
flexibilities and constraints examined in this study. 

Without loss of generality, we consider motion in 
only one spatial dimension in a time-space coordi
nate system, as depicted in Figure 1. The path P 
represents the individual's trajectory through time 
and space and is not a trajectory in physical space 
since that trajectory remains a straight line. The 
slope of the trajectory is, of course, simply the 
inverse of the speed of the individual at any given 
point. 

Note that if an individual wishes to engage in 
act i vity A1, represented by a shor t, broad line, 
it would be impossible to also engaqe in activity 
A3, s i nce one can be at only one place at any 
given time , say t3. In fact, all the shaded area 
between t 1 and t 1 + L1 would be inaccessible 
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to the individual. Moreover, if the maximum speed 
attainable were v (for simplicity, neglect accelera
tion and deceleration), it can be seen that all 
activities such as A4 falling within the area 
abhcd would also be inaccessible. By similar argu
ments, if the individual wishes to engage in both 
activities Ai and A2, he or she is left with 
only the unshaded space-time prism (efghl available. 

Now consider the possible types of flexibility 
that might attach to an activity. For convenience 
we designate these as follows: 

1. Translation, which allows the entire activity 
to be shifted in the temporal direction [for ex
ample, activity AJ in the preceding discussion 
might be shifted to the position shown as activity 
AJ*, which allows participation (if the constraint 
imposed by activity A2 is also removed)); 

2. Extensional flexibility, which might allow for 
participation in activity A4 if in fact the ac
tivity could begin at any time between t 4 and t4 
+ t.t4; 

3. Substitution, which is simply the substitution 
of one activity for another, for example, activity 
As for activity A3 (note that the most obvious 
occurrence of this would be in the substitution of 
one geographic location for another) ; 

4. Permutation, which involves both translation 
and substitution by switching the sequence of ac
tivities; and 

5. Complete elimination of the activity from the 
daily pattern, probably the most extreme form of 
flexibility. 

With this brief background, the technique can be 
used to help demonstrate the various degrees of 
freedom that give rise to flexibility. Figure 2 
shows a hypothetical distribution of activities in 
time and one-dimensional space. In Figure 2 we 
denote an activity by Aij• where i signifies the 
activity group according to the following c lass ifi
cation: 

Activity 
Ca t e gor y .Li 
Work 1 
Participatory sport 4 
Medical appointment 5 
Convenience shopping 6 

In our study there are 16 activity types (plus 
return home), which are grouped into categories by 
similarity. In general, there are a number of 
potential sites for each activity and a specific 
site is identified by the j-index. Thus in the 
simple example shown in Figure 2, there are three 
pot ential work si tes !All• A12 • AlJ ) , one 
potential site for participa tory spor ts (A41l, 
t h r ee potential si tes for conve n i ence shopping 
(A61• A62 • A63l, and one pot ential s ite for 
medical appoi ntments (Asil . Note that unless 
flextime is be ing prac ticed , most work- t ype activi
ties are fixed between, say, 8:00 a.m. and 5:00 
p.m. In general, the time for a participatory soort 
is fixed by the participants and is constrained only 
by the availability of the facility. Thus, we have 
assumed in this example that the facilities would be 
available from 8:00 a.m. until 12 :00 midnight. A 
similar situation holds in the case of a medical 
appointment, and very great flex i bility exists for 
convenience shopping. 

We now consider three individuals denoted by I, 
I<, and M. Assuming that these individuals have the 
ability to travel at a speed v, we see that they 
have space-time prisms abed, pqrs, and efgh, respec
tively. Thus, for example, it would be impossible 
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Figure 1. Space·tlme prism and activity. 
Tl ME 

Figure 2. Feasible ridesharlng strategy for I, K, and M. Tl ME 

MIDNIGHT 

81m 

for individual I to work at the location denoted by 
A11 without either relaxing his or her terminal 
constraints or not putting in a full day's work. He 
or she could, however, shop at the location shown by 
A63 between about noon and 4:00 p.m. Suppose for 
the moment that individual K had no transportation 
available and thus the potential space-time prism 
pqrs has been eliminated. However, we note that I's 
prism overlaps most of K's potential prism and it is 

Az 
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SPACE 

SPACE 

this overlap that can be used to advantage in ride-
sharing. Assume now that activity sequences 
{A12, i>,61• A41}, {A61}, and 
{A12} have been established for I, K, and M, 
respectively. We note that I has established a 
specific time (6:00-7:00 p.m.l when he or she will 
be using the sports facility but that no further 
constraints have been applied to his or her conve-
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nience shopping (other than the fact that it will 
take about 0.5 h to complete). 

RIDESHARING 

To examine feasible r ideshar ing strategies, we can 
immediately observe that the pr ism wugv in Figure 2 
is common to all three individuals but that neither 
A12 nor A41 is entirely within this prism, so 
there is no feasible strategy involving all three 
individuals for an entire tour. However, I and M 
have the prism xugh in common, and moreover this 
prism completely contains A12· Since A12 is 
contained in the desired activity sequence of both I 
and M, r ideshar ing between these two individuals to 
this activity is feasible. Activity A61 could 
also be included since the duration is only 1 h. Sy 
continuing the above line of reasoninQ, a feasible 
ridesharing strategy involving all three individuals 
at one time or another can be developed, and the 
result is shown in Figure 2. In this strateqy, I 
leaves home at 5:30 a.m. and picks up Mat 7:00 a.m. 
and they share a ride to work: they arrive there at 
7:30 a.m. After work, I drives M home, drops him or 
her off, and continues on to grocery shopping. I 
shops for 0.5 h and drives on to a sports event, for 
which he or she picks up K on the way. I and K 
leave the sports event at 8 :00 p.m. and I drops K 
off at K's home and continues on: I reaches home at 
about 11:30. Note that in this example neither K 
nor M was required to provide his or her own trans
portation. Thus, M's effective space-time prism (if 
M does not have transportation available) becomes 
some fr action of yugz; the exact boundaries depend 
on I and K. 

Several of the elements of temparal flexibility 
were mentioned earlier (e.g., convenience shopping 
can take Place any time between 7 :00 a.m. and 11:00 
p.m. and is constrained only by its duration). 
Another element can be demonstrated by supposing 
that M's workday is 1 h shorter than I's. The 
additional 0.5 h, say, at each end could be thought 
of as an additional sacrifice in activity space or 
it could be viewed as a flexibility in the coupling 
constraint. In the latter context it becomes quite 
important in assessing feasibility of individual 
matches. We note in passing that the shaded area 
represents the activity space I has sacrificed to 
engage in ridesharing. In this particular case it 
is completely a result of route deviation, althouqh, 
in the more general case, it could include space due 
to time incompatibility. 

RESULTS 

A total of 2943 activities (defined as an action by 
any member of a household that took place more than 
O. 5 mile away from the household) were reported in 
the survey. This amounts to 1.8 trips per person 
per day and 4. 9 trips per household per day. The 
somewhat low values recorded for these rates prob
ably reflect the large student population, the low 
income of the region, the fact that the respondent 
was unlikely to be aware of all the activities of 
the members of his or her household, and the defini
tion of an activity. 

Figure 3 · shows the frequency distribution of the 
16 activity types after e11cludinq the return tr iP 
and grouping them into nine categories with reason
ably similar characteristics. As might be expected, 
work is the single most frequently occurring ac
tivity (28 percent), followed closely by shopping 
(23 percent). The activities classified as school 
and after-school account for 14 percent and these 
are followed in order by serve passenger (11 per
cent), recreation (9 percent), community activities 
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(4 percent), restaurant (4 percent), "other" (pri
marily personal business) ( 4 percent) , and medical 
or dental (3 percent). 

One section of the survey questionnaire attempted 
to quantify the types of flexibility described 
above. It is important to note that, with the 
exception of permutation, the flexibilities attach 
to the activities themselves and the constraints 
under e11amination are determined by requirements at 
the activity and not by some perceived time required 
to reach the next activity. 

Table 1 presents the distribution of times given 
by the respondents in answer to the question, "what 
was the earliest time you could leave home for this 
activity?" Of the total of 1211 activities reported 
by the respondents, the 478 shown in Table 1 include 
only those where home is the starting point and 
those activities for which the respondent gave the 
information. work activities showed the expected 
time constraints; the two hours between 6:00 a.m. 
and 8:00 a.m. included 58 percent of the earliest 
times the respondents could leave home for work. 
Small-item shopping exhibited a distribution later 
in the day; 35 percent of the respondents reported 
the earliest time they could have left home for 
these activities as between 12:00 a.m. and 12:00 
p.m. At first glance, it would seem that the earli
est one could leave home would be independent of 
activity type. The differences between types prob
ably resulted from !al difficulty in makinQ clear to 
the respondent that the constraint lay at the home 
end and (bl the fact that a different subgroup of 
the total population was responding to the question 
for each activity. Keeping these facts in mind, the 
pattern is what might be expected for small-item 
shopping that originated from the home. 

Other activities in Table 1 generally were con
centrated in the afternoon hours in terms of the 
earliest time the respondent could leave home. For 
example, theater, spectator sports, participatory 
sports, after-school activities, public meetings, 
and restaurants were all more than BO percent in the 
period between 12 :00 noon and midnight in terms of 
earliest time and most of these were centered around 
4 :00-7:00 p.m. When the time constraints on all 
respondent activities originating from the home are 
considered, ignoring type, there is much less con
centration in any one time period. Again, this 
would suggest that several different subgroups of 
the population are reflected. In response to a 
similar question dealing with the return home, the 
respondents indicated that all but 26 percent of 
their 362 returns could have occurred after 2:00 
p.m. The most common time period for the latest 
return home was 4 :00-6:00 p.m.1 33 percent of the 
respondents' trips occurred during this time. 
Interestingly, only a total of 16 percent of the 
respondents reported that they could return home 
between 8 :00 and 12 :00 p.m. at the latest. This 
seems to indicate that about 7 :00 p.m. is the prac
tical limit for returning home for the respondents. 

Figure 4 shows, for the respondent, the propor
tion of activities of each type that had a fixed 
starting time. A closer examination of the data 
indicates that for work activities with a fixed 
starting time, 30 percent of respondents reported 
7 :00-8 :00 a.m. as the starting time, followed by 29 
percent who reported 8:00-9:00 a.m. as the fi11ed 
time. As e11pected, school-related activities with a 
fixed starting time were concentrated in the period 
7:00-8:00 a.m. The other activities with a fixed 
starting time were scattered throughout the day. It 
should be noted that relatively few of the respcn
dents' activities had a fixed starting time where 
the location of the previous activity was not home. 
This suggests considerable flexibility in starting 



30 

figure 3. Distribution of activities in sample house
holds by type (excluding return trip). WORK 

SHOPPING 

SCl!OOL 
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28% 

2J% 

14% 

11% 

9% 

4% 

4% 

4% 

TOTAL NUMBER ACTIVITIES 1696 

Table 1. Earliest time respondent could leave home by activity type. 

Percent of Total 

F.arliest You Could Leave Home?" 

l:OOa.m.- 5:00 a.m.- 6:00 a.m.- 7 :00 a.m.- 8:00 a.m.- 9 :00 a.m.- 12:00 a.m.- No. of 
Activity Type 5:00 a.m. 6 :00 a.m. 7 :00 a.m. 8:00 a.m. 9:00 a.m. 12 :00 a.m. 12 :00p.m. Activities 

Work 6.0 9.0 27 . l 30.8 8.3 0.7 18.l 133 
Theater 100.0 4 
Spectator sport 100.0 3 
Participatory sport 16.7 83 .3 12 
Other recreation 6.7 23.3 13.3 56 .7 30 
Small-item shopping 1.0 1.0 1.0 10.3 26.8 24.6 35.3 97 
Oothes/appliance shopping 20.0 10.0 70 .0 10 
Other shopping 28.6 14.3 14.3 42 .8 7 
Church 25.0 25.0 50.0 4 
School 1.0 14.8 33.3 18.5 7.5 25.9 27 
After-school activity 100 .0 3 
Voluntary association 5.3 5.3 5.3 5.3 10.6 68 .2 19 
Public meeting 7.1 12.5 80.4 8 
Restaurant 15.8 84 .2 19 
Medical/dental/legal 10.5 26.3 10.6 52.6 19 
Ol'ltcrb 3.6 9.6 14.5 9.6 24.0 38 .7 83 
Total 2.3 3.1 10.0 16.5 12.9 12.6 42.6 478 

~Only for those activilies whcro homa is the starting point ind for which rc.Jpondent gave lnrormation. 
Approximately 41 percent IC f"\le pusenger, 25 percent pern m al business, and 16 percent s ocl1d or recreational; only 6 percent fixed in time. 

times for most activities of the respondents. 
Responses to a similar question regarding fixity 

of ending times showed a pattern similar to that for 
starting times, but the proportions fixed are gen
erally somewhat smaller. As in the previous case, 
these data show relatively few activities for which 
there is a fixed ending time and where the location 
of the preceding activity is not home. This again 
suggests considerable flexibility of ending times 
tor most respon~ent activities. 

Figure 5 presents responses to the question 
dealing with coupling constraints: " If a ride were 
provided for you, how long would you be willing to 
wait at the location of the activity before starting 
that activity?" Excluded are activities for which 
the respondent did not give a waiting time and of 
course return-home activities. I>. large proportion 
of all the applicable activities (31 percent) in
volved no willingness of the respondent to wait. 
However, for 44 percent of the activities, the 
respondents said they would be willing to wait 15-30 
min at that location before starting the activity. 

Longer waiting times of 30-60 min and more than l h 
were agreed to by only a small number (5 percent\ of 
the respondents. This pattern sugqests that for 
those respondents who indicate a willingness to wait 
before starting an activity, 15-30 min is the upper 
limit. Respondents' willingness to wait after 
completing an activity showed a pattern similar to 
that observed in Figure 5; 30 percent of all appli
cable activities fell in the no-wait category and 42 
percent in the 15-30-min category. Small-item shop
ping was evenly divided: 35 percent of the respon
dents indicated no waiting time and 37 percent said 
15-30 min. Willingness to wait longer than 30 min 
at the location of the activity after completing it 
was indicated for only 5 percent of all activities. 
The overall conclusion from these data is that, 
although for many activities respondents are not 
willing to wait at the location after completing the 
activity, many are willing to wait up to 30 min. 

Questions shown below reflect an attempt to 
examine the possibilities of substituting or elimi
nating activities and to determine frequency and 
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Figure 4. Fixed and nonfixed starting 
times by activity type. 

Figure 5. Time respondent willing to 
wait before activity by type. 
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advance knowledge of the activity. These questions 
were included not only to assist in the general 
analysis of the results, but to give maximum utility 
to the data for use in various matching algorithms. 

1. How important do you think this activity is 
for the well-being of your household? 

Respons e 
Very important 
Important 
Relatively unimportant 
Unimportant 
Do not know 
Total 

No. 
810 
312 
161 
142 

12 
1437 

Percent 
56 
22 
11 
10 

l 

2. Would it have been possible for this activity 
to have occurred on a different day? 

Response !2:.. Percent 
Yes 524 37 
No 902 63 
Do not know __ 6 <l 
Total 1432 

31 

m FIXED 

D NON FIXED 

50 100 150 zoo 
TOTAL NUMBER FOR RESPONDENTS 

~ : :~~~: '"'"'" ~ - SCHOOL 

<15 min 15-30 min 30-60 min 1-Z hr 

TIME a>NSTRAINT 

3. Would it have been possible to complete this 
activity at a place closer to home? 

Res22nse No. Percent 
Yes 203 14 
No 1214 85 
Do not know 8 1 
Total 1425 

4. What is the usual frequency of this activity? 

Reswnse 
Daily 
Once/week 
Once/month 
Infrequently 
Total 

No. 
1100 

733 
253 
281 

2367 

Percent 
46 
31 
11 
12 

5. How far ahead of time did (you/they) know that 
this activity would occur? 

Reswnse 
No advance knowledge of time 
<l h 
1-2 h 

!i2:.. 
75 

107 
51 

Percent 
5 
8 
4 
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Response 
2-4 h 
same day but >4 h 
24-49 h 
>49 h but < one week 
> one week 
Do not know 
Total 

No, 
32 
95 

209 
93 

759 
----1Q_ 
1420 

Percent 
2 
6 

15 
6 

53 
1 

Note that statistics represented in Table 1 and 
Figures 4 and 5 apply to the individual respondents 
themselves; the remainder of the tabulations apply 
to all persons in the sampled households for whom it 
was possible to obtain the information. (Question 4 
totals exclude 576 activities for which there was no 
answer.) Note also that since the questions were 
not asked for the return activity, there are a large 
number of inapplicable cases. (Question 5 totals 
exclude 1235 inapplicable activities.) The percent
ages are based on the total number of applicable 
cases for which data were available. 

With regard to elimination of the activity, 
respondents felt that 79 percent of the recorded 
activities were important or very important for the 
well being of the household compared with 21 percent 
that were viewed as unimportant or relatively unim
portant. Given these findings, it seems likely that 
the household would attempt to continue most of the 
recorded activities even if the use of personal 
vehicles were limited because of a shortage of 
gasoline or there were drastic increases in the 
price of gasoline. 

Approximately 37 percent of the activities could 
have occurred on a different day, but only 14 per
cent could have been completed at a place closer to 
home, This would seem to indicate that either the 
activities of the sample are relatively fixed in 
terms of place or a conscious attempt is being made 
to minimize trip length. 

The respondents were asked to provide information 
on the frequency of activities, and the general 
distribution of these data is shown in question 4 
above. For the 2367 activities for which informa
tion was given, 46 percent occurred on a daily 
basis, whereas only 12 percent occurred less fre
quently than once a month. 

Detailed examination of the survey results indi
cates that work and school are the two activities 
that make up the majority of the daily activities 
when return home is not considered, whereas shopping 
for groceries and other s mall items makes up a 
sizable proportion of the weekl y ac tivit ies . Shop
ping for small i tems also makes up the largest 
proportion of once -mon t hly activities and the second 
largest proportion of those activities that occur 
less frequently than once a month. The other cate
gories, including banking, tended to make up an 
increasing pr oportion of the activities as the time 
interval between activities increased. The percent
age distribution of the frequency of the activity 
for each of the types indicates that work and school 
are predominantly daily activities. Shopping, 
sports, recreation, and voluntary associations occur 
more often on a weekly basis, whereas theater, 
public meetings, and medical, dental, and legal 
activities occur less often. It is evident from the 
data that the frequency of the various types of 
activities varies considerably. 

The data on how far ahead of time the persons in 
the sample knew they were goinq to participate in a 
given activity are shown in question 5. Only a 
relatively small proportion of the activities oc
curred without any advance notice ( 5 percent). In 
the vast majority of the cases (75 percent\, the 
individuals knew at least 24 h ahead of time that 
they were going to participate in a given activity, 
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Some indication of the relationship between 
activity type and prior knowledge can be gained f rom 
an e xami nation of activ ity pat t er ns f o r t he i nd iv i d
ual responden ts . Of cour s e , wor k a c tivitie s i n
cluded 78 percent t hat were known one week ahead , 
but more than 60 percent of participatory sports, 
school and after-school activities, and public 
meetings were known more than one week ahead. For 
small-item shoppi ng, 29 per cent of t hese activities 
were known 24-48 h in advance by the respondents. In 
fact, this time period was the second most common 
for the respondents and included 10 percent of all 
their activities. The respondents knew 24 h or more 
ahead of time of the occurrence of 39 percent of all 
their activities. In terms of short prior knowl
edge, only 6 percent of all the individual respon
dents' activities fell into the cateqory of less 
than 1 h and 2 percent into the category of 1-2 h. 
Thus, comparing the percentages for the respondents 
with those for the sample as a whole suggests that 
role within the household influences prior knowledge 
of activity schedules. 

CONCLUSIONS 

If it is to achieve maximum success, any ridesharing 
program cannot a fford t o attempt t o t ailor ride
shar i ng to randomly occurring reque s tsr r a ther it 
must recognize and take advantage of t he f a ct t hat 
ac tiv itie s either are regular or ca n be res cheduled 
to be compatibl e with ride sharinq . 

This s tudy found tha t activ ity f lexibili ty in 
time was very great except for work and school. With 
t he e xception of these two activities, it was found 
that 75 percent of ac tiv itie s we r e j udged to be not 
fi xed i n star t i ng t i me . I n fac t 37 '(>E!rce n t of all 
activities could have occurred on a completely dif
ferent day. In add i tion to these time flexibilities, 
a significant pr oportion of respondents (44 percent) 
indicated a willingness to wait for 15-30 min from 
the time of arriving at the site of an activity 
before the start of the activity if such a wait was 
required as a r esul t of ridesharinq. Similar figures 
apply to the r e spondents' willingness to wait aftei: 
the activity. 

Thus activities seem to be either quite inflexi
ble in time, in which case they are known well in 
advance and occur in a narrow time band common to 
many persons, or quite flex i ble in t i me so that to a 
large extent schedul es could be adjusted to be 
compatible with ridesharing. 

Demands on the responsiveness of a r ideshar ing 
program should not be excessive, since most activi
ties are known well in advance. In the case of the 
sample households, only 5 percen t of the recor ded 
activities occurred with no adv anc e notice, a nd 75 
percent were known 24 h in advance. 

Flexibility in space is ano the r matter. Only 14 
percent of the recorded act i vities wer e perceived as 
not being performed as close to home as poss ible. 
More than one-third of those traveling farther than 
necessary for an activity cited tradition and per
sonal desires as the reason. 

Finally, althouqh activities, with the exceptions 
noted, were found to be quite flexible in time, very 
few C21 percen t ! wer e perce ived as un importa nt or 
relatively uni mportant for t he well- being o f the 
household. Thus tota l e limi nati on of activities 
would generally have a significant impact on life
style. 

Since activities are either regular with a high 
level of commonality in starting times (work, 
school) or very flexible (shopping) and are ordi
narily known well in advance, it would appear that a 
matchinq prog r am of modest soph istica tion could be 
quite effective for all trip types, 
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Comparative Commuting Costs: 
and Driving Alone 

V anpooling, Carpooling, 

JOHN M. BAILEY 

The cons of alternative commuting modes are compared by developing and 
using models that recognize both time and travel cosu. Vanpool survey data 
from the Baltimore region are used to calculate cons and find an equal-con 
commuting distance beyond which vanpooling is cheaper than carpooling or 
driving alone. The dittance is found to ba approximately 18.5 miles for leased 
vanpools that provide front·door service and 30 mllM for leased vanpools that 
pick up passengers at a tow central places. Hownver, front·door van pooh seom 
loss workable for commuting distances beyond 30 miles. Equal·cost distance is 
shown to decrease, which makes vanpooling cost•effecliva for smaller commut· 
ing distances, as the result of various changes. These include increased fuel 
cost, an increase in the perceived cost of operating an automobile, employer 
subsidy, provision of tall rebatesorfreo loans for purchasas of vans, and 
elimination of free commuter parking. High·occupancy..Yahicle lanes would 
encourage vanpooling but no more than other, less costly strategies. Lighter 
7·passongor vans do not appear to be as cost-effective as do 13-passenger vans. 
Th• docroa'e in equal-cost commuting distance with perceived value of ti mo 
suggosts that vanpoollng should be attractive to lower-income workers if they 
\Wiii given an opportunity to join e van pool. 

As part of a project to estimate the market for van
pooling in the Baltimore region, models have been 
developed to compare the costs of participatinq in a 
vanpool with the costs of other modes that could be 
used for commuting long distances to work, Five 
modes are considered: driving alone, carpooling, 
front-door-service vanpools, central-pickup van
pools, and subscription bus. The commuting distance 
is assumed to be beyond that of regular bus transit, 
so mode is not included in the cost comparisons. 

The cost models bui l d on an equation developed by 
Johnson and Sen <ll, They include perceived value 
of time as well ai travel costs; thus inconvenience 
factors are recognized as well as money spent. The 
models are then applied to the Baltimore region by 
using data obtained locally, particularly from a 
vanpool survey conducted by the Mass Transit Admin
istration (MTA) of the Maryland Department of Trans
portation (MDOT) in 1980 C.~l. 

The relative perceived costs of the modes as 
given by the models depend on commutinq distance. 
For each pair of commuting modes there is a commut
ing distance called the equal-cost commuting dis
tance beyond which one of them (vanpooling in par
ticular) is less costly, Insofar as cost is a 
factor in mode choice, the models can be used to 
find the commuting distance over which a particular 

mode would be most attractive. Recent work has em
phasized the importance of social factors in the 
decision to join a vanpool, but cost savings remain 
important <1-11. 

COMMUTING-COST MODELS 

Drive Alone 

Equation 1 shows the round-trip cost of commuting as 
perceived by a person driving alone a distance L 
between home and work. The first part of the ex
pression represents the perceived time costs of mak
ing the ttip and the second part, the perceiv~d cost 
of operating the automobile. Clearly, the less 
aware a driver is of the real costs of operating an 
automobile, the cheaper the drive-alone tcip becomes. 

Round· trip commuting cost (drive alone)= 2L[(T/S) + C00 ) (1) 

where 

L = one-way direct commuting distance from home 
to work, 

T ~perceived value of time ($/hi, 
s average speed during drive-alone trip to 

work or during line-haul portion of carpool 
or vanpool trip to work, and 

C0 a = cost of operating an automobile as perceived 
by person driving alone ($/mile). 

Carpool 

Equation 2 estimates the round-trip cost of com
muting as perceived by a member of a carpool. The 
carpool is assumed to meet at a central place that 
is an average distance (d) from the homes of the 
poolers and then travel a d i stance [L - (d/21 J from 
the pickup place to work. (After joinlnq the pool, 
members must travel an extra distance d/2 each moi:n
ing and afternoon. l The first term represents the 
time and travel costs of the daily trip to the 
pickup place and back . The second term represents 
the trip between pickup and work. Note that car
poolers' perceived cost of operating an automobile, 
Coa• may be different from that of a person driving 
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alone. Results of surveys indicate that both s and 
Sp depend on co~nuting distance, but that Sp, 
the average speed be tween home and pickup place, 
never exceeded 20 mph. 

Round-trip commuting cost (carpool)= 2d[(T/Sp) + (C~a/°'1p)] 
+ 2[L - (d/2)] [(T/S) 

+ (C~a/Opw)l 

where 

(2) 

d = distance driven by carpool or vanpool mem
ber to pickup place (milesl , 

Sp = average speed during trip to pickup place, 
coa cost of operating an automobile as perceived 

by person already carpooling ($/mile), 
Ohp: vehicle occupancy from home to pickup place, 

and 
Opw = carpool occupancy from pickup place to work. 

Front-Door-Service Vanpools 

The MTA vanpool survey <±> indicated that 80 percent 
of the vanpools picked up passengers at a few cen
tral places. However, a number of vanpool groups 
were interviewed in which most of the passengers 
were picked up near their front door. The operating 
characteristics of these vanpools were sufficiently 
different to warrant separate classification. Equa
tion 3 divides the daily costs of participating in a 
front-door vanpool into four parts. The first term, 
which represents the perceived time costs per pas
senger of picking up and distributing, assumes that 
the average passenger is in the van durinq half of 
its pickup and delivery time. The second term rep
resents the round-trip perceived time cost of the 
line-haul portion of the trip. The third term rep
resents the daily operating costs of the van. The 
round-trip distance (D) traveled by the van exceeds 
the direct round-trip commuting distance (2LJ but 
must be paid for by the passengers. The last term 
represents the fixed costs that must be paid to a 
leasing company or the owner for the use of the 
van. It is a real cost that must be shaC"ed by the 
passenger regardless of mileage traveled and is one 
barrier that has tended to limit vanpooling to 
longer commuting trips thus far. 

Round-trip commuting cost (front-door service vanpool) 

= 2T(tp/2) + 2T(ti) + D(C0 ./P) + (Crv/21P) 

where 

(3) 

tp Q one-way pickup time for vanpool, 
tL a one-way line-haul time between last pickup 

place and work, 
D a round-trip distance traveled by van each 

day (miles), 
C0 v =cost of operating van ($/mile), 
Cfv monthly fixed costs for van ($/mile), and 

P number of passengers in vanpool. 

Central-Plckup Vanpools 

Equation 4 shows the dail.y costs per passenger in a 
vanpool that picks up passengers at a few central 
pickup places. One term is added to the. previous 
vanpool cost expression. It represents the per
ceived costs of the trip to pickup place and re
turn. If costs of driving alone and for vanpooling 
are being compared (C0 a> , the automobile operating 
cost as perce ived by a person now driving alone is 
used in this first term. If carpooling and vanpool
ing ~re being compared, then Coa• the automobile op
erating cost as perceived by an active carpooler, is 
used. 

Transportation Research Record 876 

Round-trip commuting cost (central-pickup vanpool) 

= 2d[(T/Sp) + (C~./Ohp)] + 2T(tp/2) + 2T(ti.) + D(C0 v/P) + (Crv/21P) (4) 

Subscription Bus 

In localities where the demand is sufficient, a com
muter bus provided by the transit authority or a 
private operator provides an alternative to the 
modes discussed previously. If the bus picks up 
passengers at several places, then the cost expres
sion would be similar to that for a central-pickup 
vanpool, and appropriate values for C0 v and Cfv 
would be inserted. An express bus servinq one 
pickup place would have pickup time tp • o. 

COMPARATIVE COSTS 

The models outlined above were applied to the Balti
more region by using assumed or local survey values 
for the parameters. The numbers obtained are listed 
below: 

C0 a $0.093/mile for persons drivinq alone, 
coa = $0.165/mile for carpool vehicle, 
C0 v $0.19/mile for vans, 
Cfv $416/month for leased van, 
C0 v $1.25/mile for 45-passenqer bus, 
cfv $1360.80/month for 45-passenger bus, 

d (O.lJL, approximately, up to a limit of 4 
miles, 

D (2L + 10.61 for front-door-service vanpools, 
(2L + 5.4) for central-pickup vanpools, 

Ohp 
Opw : 

p 

s 
Sp 

T : 

tp 

tL 

l. 3, 
2. 5. 
13.2 passengers, 
10 + L up to limit of 45 mph, 
10 + L up to limit of 20 mph, 
$6/h, 
0.5 h for front-door-service vanpools, 
0.3 h for central-pickup vanpools, 
0.78 (L/S) for front-door-service vanpools, 
and 
(L - 3.3)/S for central-pickup vanpools. 

The values of C0 a and C0a are averaqe results ob
tained by using data from a local commutinq survey 
conducted in the fall of 1980. They are based on 
responses to a question asking for daily perceived 
drivinq costs ( includinq Parking). Commuting mile
age was measured from maps. For an averaqe 1980 
automobile using $1.25/qal fuel and getting 17 miles 
to the qallon ($1.25/17 = $0.073/milel, $0.093/mile 
calculated for persons now drivinq alone corresponds 
to a perceived cost of fuel plus 2 cents/mile. The 
carpool opei:atinq cost of $0 .165/mile was obtained 
by multiplying the perceived automobile operating 
cost per carpool member ($0. 066/milel times a re
gional average carpool occupancy !Opwl of 2. 5 
<§.>. Carpool members perceived a higher automobile 
operating cost. However, both of these perceived 
costs are less than the actual cost of operating an 
automobile. It will be shown later that cost of 
operating an average automobile in 1980 was approxi
mately $0.20/mile. 

Values of C0 v and Cfv for vans are 1980 num
bers obtained from VANGO, Inc., the organization 
that promotes vanpooling in Maryland. With Cov = 
$0 .19/mile and Cfv • $416/month, each member of a 
13.2-passenger vanpool must pay $0.19/13.2 = $0.014/ 
mile and $416/(21 x 13.21 = $1.50/day. For a 50-
mile round-trip van the monthly fare would be $46.62. 

The values of C0 v and Cfv for 45-passenger 
buses are assumed 1980 values, based on MTA expe
rience. 

Vehicle occupancy between home and pickup place 
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(Ohpl was obtained in local par k-and-ride surveys 
Ill. The same value, 1.3, was used for vehicles 
traveling to vanpool pickup places. 

The value of time used for the base calculation, 
$6/h, is assumed. The literature contains a wide 
range of values of time, depending on the type of 
travel decision being made C!l. The value of $6/h, 
equal to half the wage rate of a person earning 
$24 000/year, was chosen because it led to reason
able agreement between the cost models and results 
obtained in the MTA vanpool survey (l_l • For sim
plicity, the same value of time was used for driving 
alone, carpooling, driving to and from pickup, and 
line-haul travel. 

Values for the other parameters are average re
sults obtained from responses gathered in the van
pool survey. The value given for d does not mean 
that the distance driven to the pickup place was 
1 imited to 4 miles but merely that for direct com
muting distances L in excess of 40 miles, d no 
longer correlated with L and had an average value of 
4 miles. 

The same may be said of the values for S and 
Sp• Once vans ha ve picked up all passenge rs, 
their aver age line-haul . speed (Sl was the same as 
that for a single-occupant car driven directly be
tween home and work. 

It is interesting to note that in the Maryland 
survey, pickup time (tpl did not correlate with 
L. Some of the l ongest pickup times were for vans 
traveling short commuting distances. 

There was great scatter in the line-haul times 
(tLl of the front-door service vans. However, it 
did correlate with a fraction (0.78) of drive-alone 
time (L/Sl. The average line-haul distance for 
central-pickup vanpools was equal to L - 3,3, so 
tL a (L - 3.3)/S. 

The values for front-door-service vans are based 
on 26 pools and, for central-pickup vans, on 88 
pools. 

If the locally obtained values given for all the 
parameters are inserted in the four cost equations, 
the value of the direct commuting distance L at 
which costs of two competing modes become equal 
(equal-cost commuting distance) can be calculated. 

The results are calculated below: 

Front-door vanpool versus drive alone: t = 18.8. 

Front-door vanll<>Ol versus carpool: L • 18.3. 

Central-pickup vanpool versus drive alone: L • 30.2. 

Central-pickup vanpool versus carpool: L = 29.5. 

The values of L shown do not indicate the vanpool or 
carpool distance, but the direct one-way home-to
work commuting distance at which vanpooling becomes 
the less costly alternative. The cost comparisons 
assume that the vans are leased. 

The equations indicate, first, that the cost of 
vanpooling drops below that of driving alone and 
that of participating in a 2.5-person carpool at 
approximately the same commuting distance (18.3-18.8 
miles for front-door-service vanpools and 29. 5-30. 2 
miles for central-pickup vanpoolsl. In the Maryland 
vanpool survey, nearly half of the vanpoolers had 
formerly carpooled. The results calculated above 
indicate that vanpooling should be equally attrac
tive on a cost basis to carpoolers and to solo driv
ers, were they given the opportunity . 

At first g1ance , it is surpris ing that front
door-service vanpools, which consume an average of a 
half-hour each morning and afternoon picking up and 
distributing passengers, should be cost-compe t i tive 
at a smaller commuting distance than central-pickup 
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vanpools, However, the front-door service does 
eliminate the round trip to the pickup place, which 
is costly in terms of time and money. (For a 2.5-
mile trip at 20 mph to and from the pickup place and 
a one-way direct commuting distance L = 25 miles, 
the cost of the trip to pickup and back is $2.13 
compared with $11.52 for the rest of the trip to and 
from work. l 

The MT!'. vanpool survey (_.£1 verifies the calcu
lated difference between the two types of vanpools. 
The average one-way commuting distance (L) was 19.7 
miles for front-door vanpools and 30.9 miles for 
central-pickup vanpools, which indicates that front
door-service vanpools are indeed attractive at in
termediate commuting distances. 

The lower cost per mile of front-door-service 
vanpools cannot be extended to very larqe commuting 
distances. In most cases, the half-hour pickup time 
on which the calculations were based would not be 
maintained for longer commuting trips. Only two 
front-door-service vanpools responding to the MTA 
survey had values of L greater than 31 miles. 

For a value of time T "' $6, carpooling is less 
costly than driving alone for the commuting dis
tances considered, I'. comparison of the two was thus 
not calculated. 

In calculating the cost of commuting on a 45-
passenger subscription bus, it was assumed that 50 
percent deadheading would be required. That is, for 
each revenue mile, the bus would have to be driven a 
mile empty. This allows for traveling from a down
town storage facility, for example, to the morning 
pickup place and then returning to the facility at 
the end of the day, By using this assumption, an 
unsubsidized bus carrying 45 passengers costs more 
than vanpooling for all commuting distances, so a 
comparison was not calculated. If the bus could be 
stored near the morning pickup place overnight to 
reduce deadheading, commuter bus would be competi
tive for L greater than 18-20 miles. 

CHANGES IN REl'.L AND PERCEIVED COMMUTING COSTS 

The calculations to this point match common vanpool 
experience: The pools tend to be made up of persons 
traveling a long distance to work. l'.s long as this 
is true, vanpooling will constitute a minor portion 
of overall r idesharing activity, In the Baltimore 
region, only 18 percent of work trips are longer 
than 20 miles and 3 percent are longer than 30 
miles. Nevertheless, the equal-cost distance of 
vanpools versus driving alone is slightly larger 
than that versus c arpooling because Coa = S0.093/ 
mile is used in the comparison. For comparing van
pooling with carpooling, C0 a "' $0.165/mile is used . 

Thus, the estimated potential for vanpooling in 
the region is very l i mited unless some of the cost 
parameters in the equations change. Now that we 
have estimated the length of trip over which van
pooling is cheaper than driving alone or carpooling , 
let us see what the effect on the equal-cost commut
ing distance would be if the value of some of the 
perceived or real time-cost or travel-cost parame
ters were changed. With this, we may see an expan
sion of the potential market for vanpoolinq. 

Increased Fuel Cost 

First, consider an increase in the cost of fuel. 
Keep the same perception of automobile operating 
costs as that used previously: 

For solo drivers• C0 a = ($1.25/17 mpg) + $0.02/mile 
• $0. 093/mile 

or (fuel cost/17) + 0.02. 
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Table 1. Variation in equal-cost commuting distance with changes in real and 
perceived commuting cost5. 

Front-Door Front-Door Central- Central-
Vanpool Vanpool Pickup Van- Pickup Van-
Versus Versus pool Versus pool Versus 

Cost Drive Alone• Carpoolb Drive Alonec Carpoold 

Fuel ($/gal) 
I.SO 16.7 17.7 23 26.2 
2.00 13 .4 16.3 II 21.2 
3.00 10.5 14.2 6 15.2 
4.00 8.3 13 JO.I 

Increased C08 

($/mile) 
0.13 13.6 13 
0.20 9.2 17 4 20.5 
0 .163° II 18.5 7 30 

T( $/h) 
12 26 20.4 57 48.8 
10 23.2 19.6 50 41.5 

8 20.9 18.8 43 35.5 
6 18.8 18.3 30.2 29.5 
4 16.2 17 19.6 24.1 
2 13.6 15.5 14.3 22 
0 10.5 13 .I 11.4 20.5 

~Base case, L = 18.8. ~Base case, L = 30.2. eSubcompact car. 
Base case, L = 18.3. Base case, L = 29.S. 

For carpools: c0a = ($1.25/17 mpgl + $0.092/mile 
= $0 .165/mile 

or (fuel cost/17) + 0.092. 

For vanpools: C0 v = ($1.25/10 mpg) + 0.065 
s $0 .19/mile 

or (fuel cost/10) + 0.065. 

If the cost of fuel were to increase at a rate 
greater than inflation, as has happ e ned in the past, 
the calcula ted equal-cost commut i ng distance would 
decrease, as shown in Table 1. Fuel cost is shown 
in 1980 dollars. The base calculations shown above 
are repeated for comparison. Not surprisingly, driv
ing alone is more sensitive to fuel cost than is 
carpooling. Central-pickup vanpools improve from 
being less costly beyond 30 miles at a fuel cost of 
$1. 25/gal to being less costly beyond 15 miles at a 
fuel cost of $3/gal. Front-door-service vanpools 
show less gain because their half-hour morning 
pickup time looms relatively larger for the s horter 
commut ing distance s at which costs of the compe ting 
modes become equal. 

Change i n Perce ived Cos t of Ope r ati ng Au tomobile 

Now suppose that the cost of fuel remains at $1.25/ 
gal, but an educational campaign succeeds in raising 
the perceived cost of driving to more realistic lev
els. First, assume that the average solo driver is 
made to recognize that the real cost of operating an 
average car is as follows: 

Cost 
Fuel 
Tires and oil 
Maintenance 
Insurance 
Total 

Amount /Mi le ($1980) 
0.073 
0.007 
0.045 
0.005 
0.13 

The insurance cost shown is the portion of auto
mobile insurance--approximately 15 percent--that 
depends on mileage driven. The results of a change 
in attitude are shown in Table l. The equal-cost 
commuting distance for front-door-service vanpools 
versus driving alone drops from 18.8 miles to 13.6 
miles. For central-pickup vanpools, the equal-cost 
commuting distance drops from 30 miles to 13 miles. 
Carpools are not included in the comparison because 
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the average perceived operating cost for them is 
already assumed to be $0.165/mile. 

Automobile operating costs should also include 
mileage depreciation. Other ownership costs such as 
insurance, loan interest, and age depreciation will 
not be assigned to the work trip because, in most 
cases, the commuting vehicle is used for other trips 
as well. However, driving to work does cause wear. 
If a conservative estimate of 7 cents/mile (initial 
cost minus salvage value equal to $7000 and 100 000 
miles of use) is added to operating costs of $0 .13/ 
mile, the total automobile operating cost is $0.20/ 
mile. 

Table l lists the equal-cost commuting distance 
calculated on the assumption of C0 a = $0.20/mile. 
In this case, vanpooling is less costly than driving 
alone for commuting distances exceeding 9.2 and 4 
miles. According to the models, vanpooling is now 
less costly than carpooling at commuting distances 
exceeding 17 and 20.5 miles . In these cost compari
sons, the operating cost of vans is held at $0.19/ 
mile because the mileage depreciation is being paid 
for as part of the monthly leasing cost. 

Suppose now that a commuter is aware of the full 
cost of operating an automobile but considers the 
expense of driving alone--or carpooling--in a sub
compact car having a fuel efficiency of 35 miles/ 
gal. Then, with all other costs at the 1980 level, 
fuel cost decreases from $0 .073/mile to $1. 25/35 = 
$0.036/mile. C0 a drops from $0.20/mile to $0.163/ 
mile. Ooubl ing of fuel efficiency decreases auto
mobile operating costs 19 percent. The new equal
cost commuting distances were calculated above. 
Vanpooling is still less costly than driving alone 
for commuting distances longer than 7-11 miles. 
Competition of vanpools with subcompact carpools is 
not significantly different from the base case. 

Chanqe i n Per ceive d Value of Time 

The last perceived parameter to be considered and 
listed in Table 1 is the value of time, T. Values 
of T from zero to $12/h, in addition to the base 
value of $6/h, were used in the cost models. Ac
cording to the models, the cost-competitiveness of 
central-pickup vanpools is more sensitive to per
ceived value of time (L decreases more with decreas
ing Tl than is the cost-competitiveness of front
door-service vanpools because the driving time to 
and from pickup increases proportionally to L. 
Driving-alone cost is also more sensitive to T than 
is carpooling cost. Insofar as value of time is 
linked to salary, the calculations indicate that 
vanpooling, if made available, should be attractive 
to low-income workers over smaller commuting dis
tances than to high-income workers. The present 
predominance of high-income vanpoolers [the average 
1980 household income in the MTA vanpool ( 21 survey 
was $30 061] may be the result of the ty~ of em
ployer that has cooperated in promoting vanpooling 
thus far as well as longer work trips made by hiqh
income workers (_~). 

VANPOOL INCENTIVES 

The previous section showed the effect of the cost 
of fuel and changes in perceived costs on the cost
competitiveness of vanpoolin9. There are also a 
variety of control measures that could be carried 
out to encourage vanpooling by reducing its cost 
relative to other commuting modes or by facilitating 
the initial purchase of a vehicle. 

Financial Measures 

All the vanpool calculations thus far have been for 
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Table 2. Variation in equal-cost commuting distance 
as result of vanpooling incentives. 

Incentive 

Front-Door 
Vanpools 
Versus 
Drive Alone• 

Front-Door 
Vanpools 
Versus 
Carpoolb 

Central-Pickup 
Vanpools 
Versus 
Drive Alone< 
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Central-Pickup 
Vanpools 
Versus 
Carpoold 

Company subsidy of 22 percent 
Tax rebate to purchasers of 
pool vans of 15 percent 

Interest-free van loans to pur-

15.9 
16.3 

15.l 

16.1 
16.2 

15.3 

20 
19.3 

17.5 

20.9 
21.4 

17.3 
chasers of pool vans 

Seven-passenger vans 
Priority parking 
Parking fee of $2 
HOV lane 

8Base CW1e1 L = 18. 8. 

a leased van. Maryland vanpool data show that fares 
in company-owned and owner-operated vanpools are 22 
percent lower than those in leased vanpools. This 
implies that corporations are subsidizing their van
pools in various ways, so that, for company-operated 
pools, altered cost figures should be used in the 
cost equation. If the van operating cost (Covl 
and the monthly fixed cost CCtvl are reduced ap
proximately 22 percent, from SO .19/mile to $0 .15/ 
mile and from $416/month to $324/month, respec
tivel.y, the equal-cost commuting distance will de
crease as shown in Table 2. 

If an individual purchased a $12 000 van with a 
four-year 14 percent loan in 1980, the monthly pay
ment would be $343.20. Assuming a salvage value of 
$3800 after four years, a 13-111ember pool should pay 
a total of $278. 86/month toward the loan. Monthly 
fixed costs (Cfvl would then amount to the fol
lowing: 

~ 
Loan payment 
Insurance 
License, fees 
Total 

Amount/Month ($1 
278.86 

46 .18 
2.50 

327.54 

If the owner were to receive a 15 percent federal 
tax rebate on the $12 000 purchase of the van for 
poolinq, and the $1800 rebate were spread over four 
years, the monthly rebate would be $37.50. Net 
fixed costs for the van would be decreased to 
$290. 04. If that value of Cfv along with the base 
value C0 v • SO .19/mile are used in the models, the 
equal-cost commuting radius would be reduced to the 
values shown in Table 2. Leqislation providinq such 
tax relief is being discussed by the United States 
Senate and House of Representatives (Bill S239, Sen
ator David Durenberger, Conqressional Record, Jan. 
22, 1981). 

An a.lternative financial proposal is to provide 
low-interest l.oans for purchase of vanpools. If a 
totdly interest-free four-year loan of $12 000 
coul.d be obtained, the monthly f i xed cost (Cfvl 
would be as follows: 

Cost 
Loan payment 
Insurance 
License, fees 
Total 

Amount/Month ($) 
185.66 
46.18 

2.50 
23'4:3'4 

The results of calculations shown in Table 2 indi
cate that low-interest or interest-free loans could 
be the most powerful of the three financial incen
tives discussed. The equal-cost distance would be 
reduced to 15.1-15.3 miles for front-door vanpools 
and 17.3-17.5 miles for central-pickup vanpools. 

21.6 
16.4 
9.7 

14.1 

bBase case, L = 18.3. 

Smaller vans 

21.4 

15.3 

cBase case, L = 30.2 . 

33.9 
25 

0 
10 

dBase case , L = 29.5. 
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15.9 

The calculations carried out earlier for a 45-
passenqer subscription bus suggest considerinq a 
smaller, Ugh ter van for poolinq. If a four-year 
$8000 loan at 14 percent was obtained for a seven
passenger van in 1980, the monthly loan payments 
minus salvaqe-value rebate would be $175 .11. The 
monthly fixed costs would then be as follows: 

~ 
Loan payment 

Amount/Month ($) 
175.11 

Insurance 
License, fees 
Total 

36.94 
2.50 

2i'i':'5s 
If the smaller van qets 13 miles to the qallon of 

fuel, the operating costs could be as follows: 

Cost 
Fuel 
Tires and oil 
Maintenance 
Mileaqe depreciation 
Total 

Amount/Month ($) 
0.096 
0.007 
0.051 
.!!..:.QQi 
0.16 

When these values of Cfv and C0 v are used in 
the models, the per-passenger costs are higher than 
those for 13-passenger vans and the equal-cost com
muting distances shown in Table 2 are longer than 
those for the base case. Liqhter 7-passenger vans 
are not so cost-effective as are 13-passenger vans. 

Parking Management 

One parking measure that is already in common use is 
the provision of convenient priority parking spaces 
for pool vehicles. If solo drivers are forced to 
park in a less convenient place (for example, one 
that is a 2.5-min walk further from the entrance to 
work), a 5-min ($0.50) time penalty is beinq imposed 
each day. The penalty is small, yet it causes a 
2- to 5- mile r eduction in the equal-cost dista.nce. 
The penalty would not be applied to carpools, so 
their competitive status relative to vanpools would 
remain unchanged. 

A much more drastic impact, comparable to the one 
produced by $3 fuel (Table 11 , would result from the 
imposition of a $2 parking fee on all commuting ve
hicles. The cost for a drive-alone c0mmuter would 
be $2/day: for a carpooler, $0.80/day: and for a 
vanpooler, $0.15/day. As shown in Table 2, vanpool
ing becomes less costly than 2. 5-pe r son carpool inq 
for all distances beyond 15-16 miles and le.ss costly 
than driving alone for even shorter d i stances. 

High-Occupancy-Vehicle (HOV) Lanes 

To conclude, consider a more costly measure--the 
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implementation of a reserved highway lane for car
pools and vanpools. Assume that the facility car
ries pool vehicles from their last pickup place to 
the edge of the central city or work area at 50 
mph. Following that , they must travel central-city 
streets for 2 miles at 11 mph. If that ohanqe in 
speed (S) is applied to the cost models, the equal
cost distance for vanpools versus dr ivinq alone is 
reduced from 18.8 and 30.2 miles to 14.1 and 10 
miles. The impact is significant, but no more than 
that of $2 fuel and less than that of a $2 daily 
parking fee, To implement HOV lanes in all commut
ing corridors would be prohibitively expensive. 

CONCLUSION 

Although employer promotion, computer-matching fa
cilities, and social factors are significant in the 
qrowth of vanpooling, an important question re
mains: Will it result i n a net time and money sav
ings for the co.mmuter? The cost relations developed 
in this paper are an attempt to express both time 
and money costs associated with commuting quanti ta
tively, so some cost comparison can be applied to 
alternative commuting modes for trips of different 
lengths. By usinq values obtained from surveys in 
the Baltimore region, the models indicate that car
pooling is cheaper than drivinq alone at all dis
tances considered. A front-door-service vanpool 
becomes less costly than carpooling or driving alone 
for commuting trips lonqer than 18 miles one way, 
approximately, but becomes less workable !'.or trips 
longer than 30 miles. Vans that pick up passengers 
at a few central places become more competitive at 
30 miles and beyond. These results are based on 
costs existing in 1980 for leased vans. 

If the cost of fuel increases or drivers' percep
tion of automobile operating costs becomes more 
realistic or ways to make van purchasing easier are 
initiated or free commuter parking is eliminated, 
vanpooling becomes cost-competitive for a much 
larger portion of work trips. If the commuting 
distance at which central-pickup vans are cost
competitive is decreased from 30 miles to 20 miles-
achievable in several ways, according to the calcu
lations--vanpooling 's share of the commuting market 
in Baltimore could increase by a factor of more than 
6. 

The connection between value of time and salary 
is not certain. However, the decrease in equal-cost 
commuting distance with decreasing value of time 
suggests that vanpooling, now a . conunuting mode -used 
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primarily by high- salaried workers, should be 
equally or more attractive to low-salaried employ
ees. Promotional efforts should recognize this. 

A final point can be made concerning the encour
agement of ridesharing by preferential treatment of 
high- occupancy vehicles, for example, the implemen
tation of traffic lanes reserved for carpools or 
vanpools. They should certainly be considered as 
part of new or widened freeway projects. However, 
to implement them in all corridors, thus to produce 
a significant impact on r idesharing, would be very 
costly and difficult to enforce. Furthermore, the 
models indicate that the impact of flOV lanes would 
be no greater than that of $2 gasoline, of motorists 
becoming aware of the real cost of operating an 
automobile, or of the eli.mination of free parking. 
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