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Employer-Provided Transportation Benefits, 
Public Transit, and Commuter Vanpools: 
A Cautionary Note 

W. PATRICK BEATON, HAMOU MEGHDIR, AND KRISHNA MURTY 

The Comprehensive National Energy Policy Act of 1992 and Clean 
Air Act Amendments of 1990 create a new climate for ridesharing 
including the use of public mass transit. Under current operating con
ditions, certain bus routes may be at a competitive disadvantage to 
newly encouraged vanpool operations. The results of a study into the 
underlying reasons for commuting choices among public transit, car
pools, and vanpools are reported. A set of hypothesized alternative 
situations involving realistic commuting costs and incentives based 
on the acts are developed. All participants in the study are currently 
public transit or carpool commuters. The research design uses the 
stated choice approach to disaggregated discrete choice analysis. A 
multinomial logit equation is fitted to the choice responses taken from 
the population of transit-carpool users at the study site. The results 
show that a $1.00 subsidy is required for transit to equal the utility 
found in an $0.83 vanpool subsidy. The latent demand for carpools 
and vanpools is demonstrated by the transfer penalty that ranges from 
$0.91 to $2.02 against transit for each transfer required to be used. 
When an effective transportation coordinator program at the employ
ment site is combined with the maximum permitted tax-free employee 
benefit, the results show a decline in the use of transit by current users 
from 75 percent of the employee sample to 50 percent. Although the 
model. does not show the prope?sity to form successful van pools, 
there is nonetheless clear potential for a significant loss in transit 
ridership devolving from the successful implementation of both fed
eral acts. 

The Comprehensive National Energy Policy Act of 1992 provides 
an expanded commuting subsidy program for transit and vanpool 
users. The subsidy is a direct incentive to encourage the use of 
vanpools or public transit. Title XIX of the National Energy Policy 
Act permits employers to give employees a tax-free subsidy of 
$60/month. The subsidy is designed to aid regions in meeting the 
employer trip reduction requirements found in the U.S. Clean Air 
Act Amendments of 1990. 

The subsidy amounts to an effective change in price for com
muting services when using one of the qualifying modes. The 
congressional intent in both acts is to strengthen the use of alter
native commuting modes as opposed to the single-occupant ve
hicle. The acts assume that both alternative modes will benefit 
from the price decrease; nothing is stated in either act regarding 
modal shifts occurring between the alternatives. Where public 
transit has the same level of underlying attractiveness to com
muters as vans, no net loss in ridership will occur. However, when 
the marginal valuation of transit as currently used is less than that 
perceived for vanpools when made available, transit will experi-
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ence a drop in ridership and the outright loss of trips and perhaps 
routes. 

The research reported in this paper focuses solely on the po
tential loss of existing ridership devolving from the joint operation 
of the Clean Air Act and the National Energy Policy Act. The 
research does not address the overall or net impact derived from 
the growth of new transit ridership. Neither does it judge the ul
timate economic efficiency for individuals in making the switch 
to vans from transit. Instead, it takes a transit system approach in 
which the present ridership is valued at a higher rate than the 
uncertain future ridership. The study will estimate the marginal 
rates of substitution for attributes, including the transit and van
pool subsidies, transfer penalty, and valuation of time saved. It 
concludes with a projection of the impact on existing transit rid
ership contingent on the implementation of a van subsidy program 
comparable to that received by transit. 

RESEARCH DESIGN 

The method used to measure the mode shift potential within the · 
combined Energy and Clean Air Acts is the stated choice approach 
to discrete choice analysis (1). The method was chosen because 
of its ability to experimentally control the independent policy var
iables and its relatively efficient use of research resources (2). The 
target population selected for study consists of employees working 
at the Technical Center operated by the Port Authority of New 
York and New Jersey. The employees chosen for this part of the 
study currently use either public transit for the major portion of 
their commute or carpool to the site. 

The data generation instrument was designed through a series 
of three focus groups held at the employment site. Each focus 
group contained at least 12 employees selected at large from the 
employees located at the site. Participants in the focus group ses
sions were asked to describe in detail their current commutes and 
previous experience with carpools, vanpools, or public transit and 
then to pilot test a draft survey instrument. After the draft survey 
instrument was completed, a critical review of the content and 
format of the document was held. Following the incorporation of 
the focus group findings into the draft survey instrument, simu
lation studies based on the new or accepted attributes and values 
were held to ensure that the range of values selected for the in
dependent variables were capable of recovering hypothesized mar
ginal utilities using the standard multinomial logit model (3). Fi
nally, pilot tests of the penultimate instrument were run in order 
to ensure that employees understood the questionnaire and that 
fatigue and policy response bias could be controlled. 
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The stated choice elements of the study consisted of 16 ran
domly ordered hypothetical choice tasks. Copies of the survey 
instrument are available from the authors on request. Employees 
chosen to complete the instrument were instructed to view each 
task as realistic future options for their commute. Each task gave 
employees the choice of three commuting options: using public 
transit, carpooling, and vanpooling. 

DESIGN ATTRIBUTES 

Two classes of attributes identify the commuting alternatives: con
stants and mutually orthogonal independent variables (4). Public 
transit was defined as public or private transit vehicles operating 
on fixed routes and schedules whose vehicles drop off the com
muter within walking distance of the work site. The definition 
includes transfers to shuttle buses operated by the employer. Each 
employee was asked to assume that the fare and commuting time 
for their transit trip will remain at their current levels across all 
choice tasks found in the experiment. That is, transit fare and trip 
time are constants. Two independent variables complete the set of 
design variables for the transit alternative: a company-paid trans
portation fringe benefit and a guaranteed-ride-home program. 

The transportation fringe benefit was defined as a tax-free pay
ment valued at up to $3.00/day that must be used on public transit. 
The guaranteed-ride-home program is defined as one that is avail
able only to transit and certified vanpool users. The program gen
erates transport services when the employee is faced with an emer
gency either at home or at the office, or when a supervisor asks 
an employee to stay late and miss normal commuting connections. 
The program is qualified with the time delay in order to reduce 
the tendency on the part of respondents to interpret it as identical 
to their personal car. To use the service, employees are required 
to be prequalified, to make the telephone contact with an approved 
car service company, and to make the payment at the end of the 
trip. The employee will be reimbursed through the employer's 
transportation coordinator. The guaranteed-ride-home variable as
sumes one of three values throughout the choice tasks: none, a 
program that adds 5 min to the regular trip time, and a program 
that adds 25 min to the regular trip time. The employment site 
currently does not have a guaranteed-ride-home program for its 
employees. 

The carpool alternative is defined as a commuting arrangement 
among two to six employees in which one employee's vehicle is 
used for the commute. Six variables are used to depict the carpool 
option to respondents. Carpool costs are implicitly built into the 
experiment. Respondents are instructed to identify out-of-pocket 
costs such as those for gas, tolls, and parking charges. No main
tenance, depreciation, or insurance costs are to be considered in 
the cost-sharing arrangement. The out-of-pocket costs are assumed 
to be shared equally by all of the members of the carpool. Current 
carpool arrangements at the site have on average 2.3 persons per 
vehicle. From this finding and the desire to keep the model rela
tively simple, the value of out-of-pocket costs assigned to each 
carpooler in the choice tasks was constant, set at half the indivi
dual's drive-alone costs. 

The second identifier for the carpooling option is the rideshare 
subsidy. Throughout this experiment, the respondents were told 
that no subsidy would be available for carpoolers. The third and 
fourth identifiers for the carpooling option reflect what may be
come a new parking management strategy at the employment site. 
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Parking at the site will be free to carpoolers, and; reserved parking 
will be available for certified carpoolers in protected lots within 
a 5-to 10-min walk from their work site. 

All forms of ridesharing are given the same guaranteed-ride
home options that were defined for the transit users; therefore, 
each choice task in the experiment shows respondents the same 
value for the guaranteed ride home variable across all commuting 
options. The sixth carpool identifier specifies the time spent com
muting by carpool in contrast to that spent commuting by the 
public transit alternative. Focus group meetings aided in estab
lishing the range of values. The values are expressed as the time 
in minutes saved one way using the carpool over that spent on 
transit; they are 15, 25, and 55 min. 

The third commuting option is vanpooling. It is defined as an 
arrangement among seven or more employees sharing a leased 
van. The employee vanpool is responsible for the lease payments 
as well as the operating costs. The choice tasks show the vanpool 
costs to be a constant $3.00/person/day. It must be recognized that 
this value, while feasible, is optimistic. Assuming a $900/month 
cost for the lease, insurance, and maintenance fee, each van will 
require 16 employees to subscribe in order to meet the fixed costs. 
The employee payment will leave $108/month for fuel costs. 

The vanpool alternative has an independent but comparable 
qualified transportation fringe benefit, as does the public transit 
alternative. As with the transit alternative, the values range from 
$0.00 to $3.00/day. Employees choosing the vanpool alternative 
will be presented with the identical guaranteed ride home as 
shown in the other two commuting alternatives. As with the car
pool option, two parking management policies are incorporated in 
the choice set design; these .are parking charges and parking avail
ability. Both policies enter the model as constants. Employee vans 
park at no charge and are given preferential parking in spaces 
either under or immediately next to their work sites. The walk to 
work from these spaces takes roughly 3 min. 

The final design attribute identifying the vanpool alternative is 
travel time relative to transit time. Focus groups were again used 
to establish a range of realistic values for the experiment. The 
values were entered as the minutes saved using a vanpool for the 
commute instead of public transit. The time savings ranged from 
5 to 20 min. Note that in most cases carpools save more time 
over public transit than do vanpools. 

ANALYTICAL MODEL 

The commuting decision is modeled as a rational process. Each 
commuter chooses one of the three commuting alternatives on the 
basis of the explicitly or implicitly stated costs and benefits shown 
in each choice task. The costs and benefits shown in each choice 
task form the design attribute subset of independent variables. An 
orthogonal fractional factorial design was used to select the values 
of the design variables. The second subset of independent varia
bles consists of socioeconomic, demographic, and attitudinal in
dicators. Each stated choice made by an employee is combined 
with a comparable set from the other employees in the sample to 
form a multinomial dependent variable. 

The underlying analytical model describing the outcomes of the 
commuting decision-making process is the multinomial logit (5). 
The model combines the discrete decisions of individual com
muters into a choice probability for each alternative. The funda
mental assumption underlying the use of this model is Luce ax-
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iom: independence of irrelevant alternatives. For the multinomial 
logit to be the basis of unbiased estimators, it is assumed that the 
ratio of the probability of choice for any two alternatives is in
dependent of all other alternatives. 

The multinomial model is 

(1) 

where P; is the probability that an individual { n} in the target 
population will choose one alternative from a choice set contain
ing alternatives {i, j, k}, and V;, i-j, and Vi represent a linear in 
parameters indirect utility function for each alternative (6). The 
indirect utility functions are shown in Equation 2. 

V; = <Xo + <XiX°1 + · · · + <X,,){m + E;,n 

i-} = ~O + ~tYt + · · · + ~mYm + Ej,n 

vk = 'Yo + 'Y1Z1 + . . . + 'YmZm + Ek,n 

(2) 

The set of coefficients {a, ~. 'Y} represents the alternative spe
cific constants, the marginal utilities assigned by commuters to 
each design attribute, and the shifts in the alternative specific con
stants generated by individuals through their socioeconomic and 
attitudinal indicators. The coefficients {am, ~m• 'Ym} are interpreted 
as marginal utilities linking a change in one unit of an attribute 
{Xm, Ym, Zm} to the change in utility experienced by individual n, 
holding income constant. Given that the index of utility { V} is 
not directly observed, only the signs of the coefficients have the
oretical relevance. The coefficients provide insights into commuter 
behavior when they are treated as measures of goods or services 
that can be substituted for each other. Under the conditions shown 
in Equation 3, that an individual is to maintain a constant level 
of utility, Equation 4 'shows that the ratio of any two marginal 
utilities taken from the set of utility equations provides an estimate 
of the marginal rate of substitution (MRS) of one attribute in terms 
of another. 

av: dX ai-J dZ o - +- -axk k azk k - (3) 

(4) 

The coefficients are estimated through the use of the maximum 
likelihood procedure. The multinomial model will produce as
ymptotically unbiased estimators under two conditions: first, the 
scaling factor linking real-world behavior to stated-choice behav
ior is known, and second, that the deviations from the utility func
tions occur because of random individual choice variations (7). 
The set of socioeconomic, demographic, and attitudinal indicators 
is used to control for aggregate patterns of like behavior found 
within the sample. The variables used for this purpose include 
household income, gender, current use of public transit, number 
of transfers currently needed for the journey to work, means used 
to get from home to the transit stop, and various measures of 
distance or time traveled to work. 
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The multinomial logit model is based on various assumptions; 
the basic among these is the property of independence of irrele
vant alternatives (IIA). This property implies that if some alter
natives are removed or added to the choice set, the ratio of the 
choice probabilities in the new choice set remain unchanged (8). 
Essentially, this assumption requires that the alternatives presented 
to decision makers be substantially different from one another. If 
the IIA property is found to be violated, then suitable changes 
must be made to remedy the violation; failure to remedy the vi
olation will then require the use of alternative model forms such 
as the nested logit (9). 

The simplest test for IIA amounts to a comparison of the stan
dard errors of the common variables across two logit models. The 
first model is the unrestricted model in which all alternatives are 
entered into the logit equation. The second model is a restricted 
model in which one of the available alternatives is removed from 
the choice set. A comparison of the estimated marginal utilities 
and their standard errors showed that in no case were the differ
ences between marginal utilities for the unrestricted and restricted 
models greater than one standard error. The hypothesis of IIA was 
therefore not rejected. 

EMPIRICAL RESULTS 

The sample of observations is taken from a larger study of com
muting behavior undertaken at the Technical Center of the Port 
Authority of New York and New Jersey in Hoboken, New Jersey. 
The study was performed in two stages. The first stage consisted 
of a general employee transportation survey. Data generated from 
this survey produce estimates of the site's average passenger oc
cupancy level, each employee's revealed preferences for com
muting mode, and attitudes toward commuting alternatives. The 
second-stage survey instrument consisted of a set of choice tasks. 
Public transit and carpool users formed the target population for 
the survey. 

Table 1 presents the socioeconomic characteristics of the em
ployees taken from the transit and carpooling sample. Males rep
resent three-quarters of the sample, and the average annual house
hold income is $50,000 to $75,000. Approximately 80 percent of 
the sample use public transit for the main part of their commute, 
10 percent occasionally use transit, and 7 percent never use transit. 
The sample was selected on the basis of transit or car- and vanpool 
use; therefore, 20 percent of the sample use car- or vanpools for 
their trips to work. 

Last, the .respondents were asked several questions about either 
their actual transit trips or their most recent commuting trips via 
public transit. The average respondent was found to use 2.5 trans
fers per one-way commute to work, and the average total transit 
cost is $4.15; the average time required to go from home to the 
bus stop in order to start the journey to work was 12 min. 

ANALYTICAL RESULTS 

The multinomial logit equation fitted to the sample is presented 
in Table 2. Each of the three commuting alternatives has a separate 
indirect utility equation. When combined according to Equation 
1, the mode choice probabilities are recovered. Only those vari
ables that obtain a t-score within the 5 percent significance level 
and whose signs are theoretically correct are retained for the final 
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TABLE 1 Characteristics of Employee Sample from 
Technical Center of Port Authority of New York and 
New Jersey (n = 72) 

Category 

Gender 
non responses 

Annual Household Income 
< $25,000 
$25,001 - $50,000 
$50,001 - $75,000 
$75,001 - $100,000 
> $100,000 
non respondents 

Respondent Uses Transit 
Often 
Occasionally 
Never 
non respondents 

Average number of transfers 
required for commute 
if transit is used 

Average Transit cost when 
commute is made by 
transit. 

Average length of trip from 
home to bus stop 

Percent of Sample 

74.1 % male 
16.6 % of sample 

1.8 % 
20.4 
27.8 
12.9 
12.9 
24.0 

79.6 % 
9.3 
7.4 
3.7 

2.5 transfers/one way trip 

$4.15/ one way trip 

12 minutes 

estimation. The use of the computed standard error assumed that 
each observation is independently distributed. It is recognized that 
this is less strict than the assumption that only the individuals 
providing data are independently distributed (10). 

Most of the employees taking the survey are public transit 
users; therefore, their knowledge of commuting conditions should 
be strongest for the public transit alternative. The attributes that 
combine to generate the implicit value of utility are shown in the 
public transit equation. Six variables have been retained in the 
final estimation of this equation. The single socioeconomic vari
able that enters the equation is annual household income. The 
negative sign indicates that employees increase their valuation of 
public transit as their incomes decrease. Four variables reflect the 
impact of respondents' current commuting conditions on their val
uation of public transit. Commuters who often take transit have a 
positive valuation for the future use of transit; alternatively, those 
commuters who never take transit have a strong negative valua
tion. Three alternative ways of getting to the future transit stop 
were presented to respondents: walk, drive to a park-and-ride lot, 
or have someone drop the respondent off at the station. The ref
erence category is: have someone drop the respondent off at the 
station. The utility equation shows that the ability to walk to the 
station generates a positive marginal utility relative to the refer
ence category. The final argument entered into the public transit 
equation is the value of a transit pass used as a qualified fringe 
benefit under the U.S. Energy Act of 1992. The transit subsidy is 
shown to be valued positively by the respondents. 

The second utility equation is estimated for the carpool com
muting option. Three variables and an alternative specific constant 
are retained in the equation. Respondents, currently transit or car-
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TABLE 2 Multinomial Logit Equation for Commuting Choice 
Decisions Made by Employees of Technical Center of Port Authority 
of New York and New Jersey, Spring 1993 

Attribute 

Public Transit Equation 

Household Income 

Commuter Often Takes 
Transit 

Commuter Never Takes 
Transit 

Commuter normally walks 
to transit stop 

Time taken to get to bus 
or train stop 

Transit Subsidy 

Carpool Equation 

Mode specific constant 

Time saved carpooling 
in comparison to transit 

Number of transfers 
needed to complete 
transit trip to work 

Drive alone travel time 
to work 

Vanpool Equation 

Mode specific constant 
Commuter is female 

Time saved vanpooling 
in comparison to transit 

Vanpool subsidy($) 

Number of transfers 
used for transit 

based trip to work 

Initial Likelihood 
Final Likelihood 
Rho bar squared 

Lo git t score 

Coefficient 

-0.0000ll 5.3 

0.86 3.7 

-1.29 3.1 

0.61 4.1 

-0.021 3.9 

0.32 5.8 

-1.58 3.3 

0.032 5.4 

0.64 7.5 

-0.027 4.9 

-0.91 2.1 
0.86 3.4 

0.027 2.1 

0.38 6.6 

0.29 4.2 

-1103 
-877 

.20 

pool commuters, show that a time savings will increase the de
sirability of carpooling relative to the other alternatives. The sec
ond variable shows that the number of transfers needed to 
complete the public transit journey acts to reduce the demand for 
transit and increases the desirability of carpooling. Finally, it 
shows that long driving times tend to reduce the desirability of 
carpools. It should be noted that socioeconomic variables such as 
gender and income were tested for entry into the carpooling equa
tion. In no case were statistically significant coefficients recovered 
from the sample. 

The final utility equation shows the attributes that produce sig
nificant. coefficients for the vanpool option. Four variables were 
retained for the final model. In addition to the mode-specific con
stant, female respondents show a strong desire to use the vanpool 
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option. As with carpooling, respondents increase their valuation 
of vanpooling as the number of transfers that they are forced to 
make when using public transit increases. Last, the existence of a 
vanpool subsidy program is positively related to the utility derived 
from vanpooling to work. 

TRADE-OFF ANALYSIS 

The ratio of marginal utility values shows the rate at which com
muters trade off attributes either within an alternative or across 
alternatives. Table 3 gives seven marginal rates of substitution for 
the value of the transit subsidy and five other attributes taken from 
either the carpool or the vanpool alternatives. The values show 
the magnitude of the change in an attribute needed to offset a unit 
change in another attribute while keeping the commuters at the 
same level of utility or satisfaction with their commuting services 
as before the change. 

The first value shows the level of a subsidy to vanpools that is 
equivalent to a $1.00 subsidy to transit users. The model shows 
that the subsidy to transit users must be $1.00 for each $0.83 
subsidy given to vanpoolers for utility levels to remain unchanged. 
That is, where transit ridership is to remain stable, for each $0.83 
subsidy per trip given to vanpoolers, a $1.00 subsidy must be 
given to transit users. 

Similarly, as the tasks essential to mounting effective rideshare 
matching programs are understood, transportation coordinators 
will be increasingly able to identify successful matches. In part, 
this effort will shorten the total time required to rideshare. The 
MRS shows that for either commuting alternative, each minute of 
journey time that is reduced by a commuting alternative relative 
to transit will require an approximately 10-cent increase in the 
transit subsidy for utility to be left unchanged. 

TABLE 3 MRSs for Attributes of Public Transit Use Compared 
with Attributes of Car- or Vanpool 

Attribute 

MRS between vanpool subsidy 
and a $1.00 transit subsidy 

MRS between transit subsidy 
and a I minute commute·time 
Savings by carpool 

MRS between transit subsidy 
and a 1 minute commute time 

' savings by vanpool 

MRS between a transfer and the 
transit subsidy (carpool users) 

MRS between a transfer and the 
transit subsidy (vanpool users) 

MRS between the necessity to 
transfer and additional time 
spent on public transit 
(carpool users) 

MRS between the necessity to 
transfer and additional time 
spent on public transit 
(vanpool users) 

MRS 

$0.83 vanpooU$1.00 transit 

$0.10 transit subsidy/I min. saved 

$0.09 transit subsidy/1 min. saved 

$2.02/transfer 

$0.91/transfer 

19. 7 minutes/transfer 

10.5 minutes/transfer 
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The final trade-offs to be examined relate the value of the transit 
subsidy to the number of transfers required by commuters in their 
journeys to work. The MRS provides an estimate of the transfer 
penalty. Early work by Horowitz and Zlosel (11) show that sat
isfaction with a bus trip declines significantly with the introduc
tion of a transfer. Han (12) shows that without capacity con
straints, bus systems will s~ffer a loss of ridership with the 
introduction of transfers. 

The transfer penalty differs in value depending on the alterna
. tive to which a trip with transit is being compared. Table 3 pro
vides two measures of the transfer penalty: a money cost and time 
lost equivalent value. Where the alternative mode is the carpool, 
a transfer is valued at $2.02. That is, when one additional transfer 
is required, the transit subsidy required to maintain the commuter 
at an equal level of utility is $2.02; in contrast, the vanpool user 
values the transfer at $0.91. Measurement of the transfer penalty 

· in terms of time lost compares the marginal utility of a transfer 
with that of time saved using one of the. rideshare alternatives. 
Where the alternative is carpooling, the transfer penalty is valued 
as an additional 19.7 min spent on transit; where the alternative 
is vanpooling, the transfer penalty is equivalent to an additional 
10.5 min spent on transit. 

MODAL SPLIT 

The advent of a subsidy program incorporating both transit and 
vanpool modes combined with the requirements of the Clean Air 
Act suggests that significant mode shifts may occur soon. Table 
4 presents the results derived from the use of the logit. model for 
forecast1.ng purposes. The forecasts are derived using the proba
bilistic approach (13). In this approach, the market share for each 
mode is calculated as the weighted average of each individual's 
mode-specific probabilities. This technique has a tendency to 
overestimate the mode share probabilities for minor modes when 
compared with the strictly deterministic technique. The socioec
onomic and demographic data used to estimate the logit parame
ters are now used to fix the policy forecasts to the employees of 
the site being studied. 

The first scenario describes a situation similar to the current 
conditions surrounding the commute to work. The employees who 
have taken advantage of the $3.00/day transit subsidy are assigned 
that value, the others are assigned a subsidy of $0.00. The differ
ence between car- and vanpool commuting times and that for pub
lic transit are assigned values on the basis of current perceptions 

TABLE 4 Projected Modal Split for Employees Who Currently 
Take Transit and Carpool to Work 

Transit Carpool Vanpool Vanpool Percent Percent 
Scenario Subsidy shorter than shorter than Subsidy Transit Vanpool 

$ Transit Transit $ % % 
(min.) (min.) 

1 .3* 10 -30 0 74.8 8.9 
2 3 10 -30 0 79.7 7.1 
3 3 20 0 0 71.4 13.6 
4 3 30 10 0 66.1 16.1 
5 3 30 10 1 61.8 21.7 
6 3 30 10 2 56.7 28.4 
7 3 30 10 3 50.6 36.2 
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by employees received in focus groups. On average, employees 
believe that carpooling will save them 10 min/trip and that van
pooling will add an additional 30 min. The reason for the high 
time cost applied to vanpools reflects the current high information 
costs associated with vanpool formation. The employee transpor
tation coordinator's role in future programs will be to reduce this 
cost significantly by establishing and maintaining rideshare 
groups. Last, reflecting the current situation, the vanpool subsidy 
is set equal to 0. The result of this scenario finds 75 percent of 
the employees choosing transit, 16 percent choosing c~rpools, and 
9 percent vanpools. The actual mode split under the baseline com
muting conditions is 81 percent transit and 19 percent carpool. 

Scenarios 2, 3, and 4 were constructed to determine the effect 
of an active or effective transportation coordinator on mode split. 
Scenario 2 shows the influence of a fully used $3.00 transit sub
sidy with all other policy variables set at their baseline values. 
The result is the' rise in transit use to 79 percent of the employees. 
Scenarios 3 and 4 improve the information regarding ridesharing 
opportunities among employees of the site. In the first case, it is 
projected that the transportation coordinator will improve the car
pool over transit time difference by 20 min, and they will bring 
vanpool travel times even with transit. The results show a signif
icant rise in both forms of ridesharing. 

The last three scenarios introduce a variable vanpool subsidy 
ranging from $1.00 to $3.00/day. The subsidy offsets the daily 
cost of $3.00 needed to reserve a place on the van. As was noted 
in the text, this is a relatively low value given the cost structure 
for leasing and operating a van and the tendency for employees 
to exit vanpools as a result of job or residential shifts. Scenario 5 
displays the results of a $1.00/day tax-free vanpool subsidy com
bined with the transit subsidies and time differentials shown in 
Scenario 4. The $1.00 vanpool subsidy increases the vanpool 
share from 16 percent to just under 22 percent; the new vanpool 
riders are drawn mostly from existing transit riders. Scenario 6 
shows the result of a $2.00 vanpool subsidy program; here the 
vanpool market share increases to 28 percent. The final scenario 
presents employees with the maximum tax-free subsidy of $3.00/ 
day; the model shows that public transit usage declines to 50.6 
percent while vanpools rise to 36 percent of the commuting trips. 

The effective impact of the employee subsidy program must be 
reexamined in light of the cost structure for vanpool operation as 
well as the effectiveness of the transportation coordination pro
gram at an employment site. Assuming that a van operates 20 
days a month, travels 100 mi/day, has a gas mileage of 8 mi/gal, 
and that gas costs $1.30/gal, the monthly cost of operating such 
a van is approximately $900 for leasing and insurance plus $350 
for gas, oil, and service, for a total of $1,250. A 16-passenger van 
operating at capacity and charging $3/trip will generate a monthly 
revenue of $960; at $4/trip the revenue generated will be $1,280. 
When ridership declines to 10 passengers, the monthly revenue 
becomes $800 and an employer subsidy of $450/month will be 
needed to keep employees in the vanpool. Therefore, in order to 
maintain this level of vanpool operation, the employer must offer 
each employee the qualified transportation fringe at $3.00/day and 
an additional subsidy of $2.25/rider to the van leasing firm. With
out the firm's willingness to support the lease directly, the $3.00 
transportation fringe benefit will be effectively cut to $0.75/day. 
The consequences of the fringe benefit level, taken from the Na
tional Energy Act, and an effective transportation coordination 
program implemented at each employee site, brought about 
through the Clean Air Act, will result in a decline in ridership 
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ranging from between 15 and 25 percent of the site's current tran
sit· ridership. 

CONCLUSIONS 

The demand for public transit in urban areas is in part defined by 
a set of captive riders. The gas crisis of the middle to late 1970s 
stimulated corporate sponsorship of car- and vanpools; with the 
increase in gasoline stocks during the 1980s, support for ride
sharing waned. Suburban commuters returned to the ·single
occupant vehicles; urban commuters, depending on their eco
nomic conditions and urban locations, again became captive to 
their automobiles or to public transit. The decade of the 1990s 
presents a new set of challenges to the survival of urban public 
transit. The combined influence of the Clean Air Act of 1990 and 
the Energy Act of 1992 may stimulate the demand for public 
transit by shifting drivers out of single-occupant vehicles and into 
transit. However, the research presented in this paper shows that 
along with a shift to transit there could be a significant decay in 
ridership coming from current transit users. To the extent that 
there is a conscious policy supporting public mass transportation, 
efforts should be made to either stabilize or enhance transit rid
ership. It is clear from this research that demand suffers as the 
number of transfers increase and as the time required to get from 
home to the public transit stop increases. Any decline in ridership 
will undoubtedly increase headways and in tum lead to further 
declines in ridership. This suggests that a differential be estab
lished in the subsidy given to transit versus that given to vanpool 
users. 
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