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Spatial Relationships Between Carpool 

Members' Trip Ends 

A.J. RICHARDSON AND W. YOUNG 

The potential for carpool formation is a function of the density of common 
trip ends, both spatially and temporally. It is also a direct function of the de­
viation from a direct route that carpool drivers will tolerate in order to pick up 
and deliver carpool passengers. This paper examines the spatial relationships 
between the origins and destinations of members of the same carpool. The re­
lationships are reported in terms of carpool trip lengths, passenger pickup and 
delivery radii and deviations, total deviations from a direct route, and devia­
tions as a function of the direct route distance for the carpool driver. Data for 
this study were obtained by means of roadside questionnaire surveys at 20 sites 
in the metropolitan area of Melbourne, Australia. 

The last decade has seen a considerable change in 
emphasis in the area of transportation planning. 
The former emphasis on substantial capital expendi­
ture for the provision of new transport facilities 
has been replaced with a much greater emphasis on 
the efficient management of existing transportation 
systems. In such an environment, there has been a 
marked increase in interest in providing for and 
encouraging the use of high-occupancy vehicles for 
urban travel during peak hours. Such high-occupancy 
vehicles may generally be thought of as buses or 
some form of carpool. 

Greater interest in the use of buses for peak­
hour travel has been fairly widespread. Compre­
hensive reports have emanated from the United States 
(1), the United Kingdom (2), Europe (3), and Aus­
t~alia (i). The predominant increase i~ interest in 
carpooling, however, has been in the United States 
(e.g., .2_-_:?.), although recently a number of papers 
have emerged from the United Kingdom to describe 
their experiences with ridesharing (8-11). Aus­
tralia has also produced a limited numb~--;;-f studies 
over the past few years (!1_-18). 

Most of the reports have, with a few exceptions, 
been descriptive in nature, and many have simply 
discussed the application of rideshar ing to a 
specific site. Few of the papers have attempted to 
investigate the basic characteristics of carpool 
participants or the way in which carpools form and 
operate. [Some notable exceptions in this respect 
are the works of Margolin and Misch (6), Dueker and 
Levin (19) , Bonsall (ll,) , Cousins (14)-;- and Johnson, 
Sen, and Galloway (1.Q) .] In particular, little 
research has been directed at investigation of the 
spatial structure of carpools (i.e., the relation­
ships between origins and destinations of members of 
the same carpool). 

The study described in this paper is primarily 
concerned with determining such carpool spatial 
structures for a sample of carpool journeys to and 
from work in Melbourne, Australia. The results are 
reported in terms of the length of carpool trips, 
the relationships between carpool members' origins 
and destinations, and the deviations from a direct 
route that carpool drivers will tolerate in order to 
participate in a carpool. 

STUDY METHOD 

The data on which this paper is based were collected 
by means of roadside reply-paid questionnaire sur­
veys conducted in April 1978 at several sites in the 
Melbourne metropolitan area (21). In all, 20 sepa­
rate surveys were conducted at 11 different loca­
tions, as shown in Figure 1. The survey sites were 

selected to yield a variety of radial and circumfer­
ential routes in various sectors of the metropolitan 
area. Sixteen of the surveys were conducted in the 
morning peak period and four were conducted in the 
evening peak period. 

Each survey was performed by handing a question­
naire to the drivers of both carpool and noncarpool 
vehicles as they waited at a red traffic signal. 
Only one questionnaire was handed to each vehicle 
since the details for all members of the carpool 
were to be recorded on the one survey form [see 
Richardson and others (ll) for further details of 
the questionnaire] . Although this resulted in a 
slightly crowded format for the questionnaire, 
previous experience with carpool surveys (22) had 
shown that considerable difficulty existed in ob­
taining details for a complete carpool if each 
member in the carpool is given a separate survey 
form. By obtaining all details for one carpool on 
the one survey form, although the total number of 
returns may decrease, the amount of useful informa­
tion on carpool formation and spatial structure (the 
object of the study) would increase because of in­
creased complexity of the questionnaire. Over all 
sites, the questionnaire distribution rate was 22 
percent (i.e., 22 out of every 100 private-passenger 
vehicles were handed questionnaires). The return 
rate was 33 percent. This response was considered 
adequate for the purposes of the analysis. 

SURVEY RESULTS 

This paper is concerned with carpools that are used 
for journeys to and from work. Such a distinction 
is necessary because a large number of trip purposes 
are being fulfilled by carpools observed on major 
roads during peak periods. To illustrate this mul­
tiplicity of carpool trip purposes, consider Table 
1, which shows the distribution of trip purposes for 
carpools observed on radial routes in the morning 
and evening peak periods and on circumferential 
routes in the morning peak period. 

Several features of this table are worth noting. 
First, for the morning trips in particular, a large 
number of nonwork carpools are primarily concerned 
with ferrying children to school. To ensure some 
degree of homogeneity in the carpools considered in 
this study, all carpools associated with school 
trips are eliminated from further consideration, as 
are those that serve passenger trips and carpools 
that have other (nonspecif ied) trip purposes. Sec­
ond, it is obvious from the table that there are two 
fundamentally different types of work carpools-­
those in which all carpool members come from the 
same household (hereafter referred to as internal 
carpools) and those in which carpool members come 
from at least two households (external carpools) • 
Al though external carpools are generally considered 
to be more relevant to transportation policy deci­
sions, both types of carpools will be considered in 
this study. Where comparisons are made with drive­
alone vehicles in this paper, such drive-alone­
vehicle trips also refer only to journey-to-work 
trip purposes. 

Trip Lengths 

Many previous studies of carpooling behavior (e.g., 
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Figure 1. Carpool survey sites. 

Table 1. Purpose of carpool vehicle trips. 

Morning 
Morning Radials Evening Radials Circumferentials 

Trip Purpose No . Percent No. Percent No. Percent 

Work trip with occupants that come from more than one household 107 22 41 36 65 26 
Work trip with occupants that come from same household 232 47 52 46 95 39 
Trip with at least two work destinations and at least one school or nursery destination 27 5 1 1 13 5 
Trip with only one work destination and at least one school or nursery destination 
Serve passenger trip 
Student or teacher carpools to university or college 
Other trip purposes 

~.l!l have shown that the probability of carpooling 
is a function of the length of the trip in ques­
tion. Generally, the probability of traveling in a 
carpool increases as the total trip length in­
creases. However, at very large trip lengths, some 
studies (].1) have found a tendency for this proba­
bility to decrease. Such trends may be explained by 
reference to two components of travel choice be­
havior: travel choice preferences and travel 
constraints. Thus, as the trip length increases, 
more people will prefer to travel by carpool since 
the financial savings to be had f rem reduced fuel 
consumption will, in absolute terms, be greater. 
Also, the effect of travel-time increases to pick up 
and deliver passengers will be relatively less 
noticeable. However, as the trip length increases, 
the residential density of potential carpool part­
ners decreases and, hence, it is more difficult for 
a person to form a carpool (even though at such 
large distances, such a person may strongly prefer 
to travel by carpool). The combined effect of these 
two factors may therefore explain the trends out­
lined above. 

Before proceeding to show the effect of trip 
length on the propensity to carpool, it is necessary 
to define the measure of trip length used in this 
study. Since no information was sought on the 
actual route traversed by carpools, the only infor­
mation obtained in this study from which the trip 
distance could be estimated were the sets of (x,y) 
coordinates that describe the origins and destina­
tions of each of the vehicle occupants. To find the 
distance between any two points by using this 
coordinate system, two possibilities exist: 

1. Straight-line distance and 
2. Rectangular-grid distance. 

82 17 3 3 47 19 
10 2 2 2 2 1 
9 2 0 0 8 3 

27 5 14 12 17 7 

The simplest measure 
(or airline) distance 
given by 

is the use of straight-line 
between any two points, as 

(1) 

where 

S12 straight-line distance between points 1 and 
2, 

x1 x-coordinate for point 1, and 

Y1 y-coordinate for point 1. 

Although straight-line distance may be a reason­
able representation of actual distance traveled in 
an abstract city with no knowledge of the specific 
street system, it is likely that, in a grid system 
of streets, it may be more appropriate to calculate 
the distance between two points by moving along the 
sides of a rectangle (aligned in the direction of 
the grid street system) rather than across the 
diagonal of the rectangle. In such a case, and when 
the grid is aligned north-south, the grid distance 
between any two points is given by 

(2) 

Because of the grid system of streets (aligned 
roughly north-south) , which does occur in much of 
suburban Melbourne, grid distances were used in this 
study. As shall be seen later, grid-distance calcu­
lations are also more appropriate when calculating 
deviations from a route in a grid street system. 

By using such grid-distance calculations, the 
distance between the driver's origin and destination 
was calculated for all three types of vehicle (i.e., 
drive alone, internal carpool, and external carpool) 
for the three different categories of survey site 
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Table 2. Trip length statistics. 

Figure 2. Probability of car­
pooling as a function of 
driver's direct distance. 

Drive Alone 

Mean SD 
Trip (km) (km) 

Morning radial 17. 7 10.1 
Eveni ng radial 16.8 14.3 
Morning circumferential 19. 2 10.8 
All sites 18.2 11.1 
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(i.e., morning radials, evening radials, and morning 
circumferentials) . The results of these calcula­
tions are shown in Table 2. For each of the three 
types of vehicle, no significant difference (at the 
5 percent level) is found between the trip lengths 
obtained for each of the three survey site cate­
gories. For this reason, the trip length values 
were combined to produce an all-sites trip length 
value (in all subsequent analyses, no differences 
were found among survey site categories and, hence, 
all-sites values are used in all analyses). 

By using a z-statistic on these all-sites values, 
it can be shown that there is no significant differ­
ence (at the 5 percent level) between the mean trip 
distance for drive-alone vehicles and internal car­
pools. However, the mean distance for external 
carpools is significantly greater (again at the 5 
percent level) than the mean distance for internal 
carpools (or drive-alone vehicles). 

This increased length of external carpool trips 
can be examined a second way by noting the proba­
bility of a vehicle trip being an external carpool 
as a function of the driver's direct trip length. 
This relationship is shown in Figure 2. A strong 
trend is shown for the proportion of external car­
pools to increase with increasing trip length (al­
though this trend becomes more variable at higher 
trip lengths because of reducing sample sizes) • It 
therefore appears that increased trip length does 
favor the formation of external carpools, as noted 
in previous studies. This trend does not exist, 
however, for internal carpools where the proportion 
fluctuates randomly about a mean value of 17 per­
cent, irrespective of trip length. 

Radii of Pickup and Delivery 

A previous study (13) showed that substantial poten-

30 50 
Drivers Direct Distance{km) 

tial benefits could accrue from carpooling if resi­
dents of Melbourne were willing to pick up and 
deliver other travelers within a radius of 500 m of 
their own residence and work place. The present 
study offers the chance to determine whether such 
radii of pickup and delivery are feasible, at least 
in terms of existing carpool arrangements. 

Because this study considers both morning and 
evening work trips, we must redefine the radii used 
in this analysis. Thus, instead of considering 
pickup and delivery radii, this study will consider 
home-end and work-end radii. This redefinition 
overcomes the problem that the work-end radius is a 
delivery radius in the morning and a pickup radius 
in the evening. The work-end radius is therefore 
defined as the maximum straight-line distance be­
tween the driver's work place and any one of the 
work places of his or her passengers. Similarly, 
the home-end radius is the maximum straight-line 
distance between the driver's home and any one of 
the homes of the passengers. 

Obviously, the home-end radius for an internal 
carpool must be zero because all carpool members 
must, by definition, come from the same household. 
The distribution of home-end radii for external car­
pools is shown in Figure 3. The distributions of 
work-end radii for both internal and external car­
pools are shown in Figure 4. 

Several features of Figures 3 and 4 are worth 
noting. First, both the average home-end and work­
end radii for external carpools are greater than the 
value of 500 m proposed in the earlier study (13) • 
This suggests that the benefits derived in that 
study may be realistic estimates of the potential 
benefits of carpooling in Melbourne. 

Second, the average home-end radius for external 
carpools is significantly and substantially greater 
than the average work-end radius for external car-
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Figure 3. Distribution of home-end radii. 
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pools. This indicates that most existing external 
carpools are work-based carpools. That is, such 
external carpools are mainly comprised of people who 
work together (or near each other). This is also 
demonstrated by the fact that 70 percent of external 
carpools have a zero work-end radius (i.e., all 
carpool members work together or at least within 0.4 
km of each other), but only 12 percent of external 
carpools have a zero home-end radius. This natural 
tendency of travelers to form work-based carpools 
should be noted very strongly with respect to the 
encouragement of carpool matching schemes at work 
sites rather than within residential areas (l ,l!!.l. 

Third, note that the average work-end radius for 
internal carpools is significantly greater (at the 5 
percent level) than the average work-end radius for 
external carpools. This is to be expected because 
all internal carpools are home-based and, as a 
result of family obligations, the driver is com­
mitted to delivering or picking up the passenger at 
the passenger's place of employment, irrespective of 
the location of that place of employment. 

Home-End a nd Work-End De viations 

Home-end and work-end radii are but one way of 
specifying the inconvenience suffered by carpool 
drivers in forming carpools. A more realistic mea­
sure of inconvenience is the deviation from a direct 
route that a carpool driver will tolerate to pick up 
and deliver passengers. Thus, for example, a car­
pool driver may have a large home-end radius but if 
all of the passengers live along the normal route to 
work then he or she will have little or no r.oute 
deviation to pick them up. On the other hand, if 
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Figure 5. Distribution of home·end deviations. 
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Figure 6. Distribution of work-end deviations. 
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the carpool driver must first travel away from a 
final destination in order to pick up passengers, 
then the route deviation may well be greater than 
his or her home-end radius. 

In this study , the home-end deviation is defined 
as the grid distance covered in traveling from the 
driver's home to each of the passengers' homes (in 
correct order) and then to the driver's work place 
minus the direct grid distance from the driver's 
home to the driver's work place (or vice versa for 
evening trips). The work place deviation is simi­
larly defined as the grid distance covered in 
traveling from the driver's home to each of the 
passengers' work places (in correct order) and then 
to the driver's work place minus the direct grid 
distance from driver's home to work place. 

Once again, the home-end deviation for internal 
carpools must, by definition, be equal to zero. The 
distribution of home-end deviations for external 
carpools is shown in Figure 5. The distributions of 
work-end deviations are shown in Figure 6. 

Comparison of Figures 3 and 5 shows that the 
average home - end deviation is significantly less 
than the average home-end radius ( 2. 4 km compared 
with 5. 2 km). This indicates that carpool drivers 
tend to pick up passengers who live along their 
normal route to work. However, this implication 
should be drawn with some care, since the use of 
grid-distance calculations (and in fact the exiR­
tence of the grid street system) ensures that many 
deviations will be zero even though the driver no 
longer traverses his or her normal route. The exis­
tence of this situation is borne out in the results 
of this study because, although only 12 percent of 
external carpools have home-end radii equal to zero, 
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Figure 7. Distribution of total deviations. 
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47 percent of external carpools have home-end devia­
tions equal to zero. The forgiving nature of grid 
street systems with respect to route deviations 
means that such grid street systems are more suited 
to carpool formation than the more recent types of 
hierarchical street systems where it is necessary 
for the driver to backtrack in order to continue the 
journey. 

The average home-end deviation for external car­
pools is significantly greater (at the 5 percent 
level) than the average work-end deviation for 
external carpools. This reflects the work-based 
nature of external carpools, as noted earlier, but 
may also reflect the relative ease of making devia­
tions at the home and work ends of the trip in terms 
of traffic congestion levels. Finally, the average 
work-end deviation for internal carpools is signifi­
cantly greater than the average work-end deviation 
for external carpools even though the difference in 
work-end deviations is far smaller than the differ­
ence in average work-end radii. 

Total Deviations 

A further advantage of using deviations rather than 
radii as a measure of carpool inconvenience is that 
it enables the calculation of a total measure of 
inconvenience for the trip, namely the total devia­
tion. This total deviation is defined as the grid 
distance covered in traveling from the driver's 
origin to all the passengers' origins and destina­
tions (in correct order) and then to the driver's 
destination minus the direct grid distance from 
driver's origin to destination. The total deviation 
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therefore accounts for both the home-end and work­
end deviations and also for the dependence between 
home-end and work-end deviations. It is therefore 
unnecessary to try to apportion the total deviation 
to separate home-end and work-end components. 

Because internal carpools have no home-end devia­
tion, the total deviation for internal carpools is 
the same as the work-end deviation. The dis tr ibu­
tions of total deviations for both internal and 
external carpools are shown in Figure 7. 

The average total deviation for external carpools 
is significantly greater (at the 5 percent level) 
than that for internal carpools, as expected. How­
ever, the total deviation for external carpools is 
not simply the sum of the home-end and work-end 
deviations. Rather, it is slightly less to account 
for the degree of dependence between the deviations 
at the home end and the work end. The average total 
deviation for external carpools is 3.0 kmi 38 per­
cent of the deviations are equal to zero and 10 per­
cent are greater than 8 km. 

Deviation Ratios 

A measure of inconvenience that is perhaps more 
readily understood is given by the deviation ratio 
that relates the total deviation to the total direct 
distance for the carpool driver. It gives a per­
centage increase in total trip distance that the 
carpool driver will tolerate in order to form a 
carpool. Not only is the nondimensional nature of 
the ratio easily understood but the ratio also takes 
account of the different trip lengths of carpool 
types. Thus, although the total deviation for 
internal carpools is smaller, remember from Table 2 
that the driver's direct distance for internal car­
pools is also smaller and hence these two factors 
will tend to even out, with the deviation ratios for 
internal and external carpools tending to be more 
equal. 

The distributions of deviation ratios for all 
sites are shown in Figure 8. To some extent, the 
expectation of more equal deviation ratios for 
internal and external carpools is borne out by 
examination of Figure 8. Thus, although the ratio 
of average total deviations for external and in­
ternal carpools was 1. 76 to 1, the ratio of the 
average deviation ratios is only 1. 31 to 1. How­
ever, by using a Mann-Whitney rank-sum test, the 
deviation ratio for external carpools is still 
greater than the deviation ratio for internal car­
pools (at the 5 percent level). 

The mean value of the deviation ratio for ex­
ternal carpools of 0.17 compares reasonably well 
with previous reported findings. Pratsch (26) sug­
gests that a ratio of 0.25 (albeit measured!-;;: time) 
generally constitutes an acceptable carpool. Ap­
proximately 80 percent of the external carpools in 
the present study have deviation ratios less than 
Pratsch's value of 0.25. 

Johnson, Sen, and Galloway (1Q) present empirical 
evidence from two pooling schemes that suggests a 
ratio between 0.25 and 0.33 (measured in distance). 
Two factors, however, need to be considered with 
respect to this study before comparisons can be made 
with the present study. First, the study by Johnson 
and others (20) is concerned with vanpools that have 
up to 12 pas~ngers. This greater number of passen­
gers would obviously tend to increase deviation 
ratios. Second, the deviation ratio was calculated 
in a slightly different manner, with the collection 
distance (i.e., the grid distance traveled to the 
last pickup) being divided by the line-haul distance 
(i.e., the grid distance from the last pickup to the 
final destination, which in that study was common 
for all passengers). Therefore, although the orders 
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Figure 9. Deviation ratio as a function of driver's direct distance for internal 
carpools. 
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Figure 10. Deviation ratio as a function of driver's direct distance for external 
carpools. 
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of magnitude of the deviation ratios from both 
studies are similar, a detailed comparison cannot be 
made. 

One problem with the use of the deviation ratio 
is that, although such a ratio is easy to understand 
and the ratio itself is easy to remember, there is 
the danger that the ratio may impute a generality 
that is unable to be substantiated. For example, it 
may be assumed that the deviation ratio is constant, 
irrespective of the carpool driver's total direct 
distance. 

To test this assumption, the average deviation 
ratio for carpools that have driver direct distance 
that lie within 10-km intervals was calculated and 
plotted against the mean trip distance for that in­
terval, as shown in Figure 9 for internal carpools 
and Figure 10 for external carpools. In general, 
the deviation ratio decreases with increasing driver 
direct distances. Thus, the constant deviation 
ratio hypothesis, as depicted by the dashed line in 
each figure, can be effectively discounted. 

On the other hand, if a constant total deviation 
is assumed (of 3.0 km for external carpools and 1.7 
km for internal carpools, as shown in Figure 7) , 
then it is possible to postulate a theoretical curve 
to represent this hypothesis, as shown by the full 
line of Figures 9 and 10. In each case, there is 
reasonably good agreement between this constant 
deviation curve and the value calculated from the 
data sets. 

It therefore appears that, even though the devia­
tion ratio is a convenient conceptual measure of 
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carpool inconvenience, the total deviation is a more 
stable measure of the inconvenience that will be 
tolerated by carpool drivers, irrespective of the 
driver's distance. 

CONCLUSIONS 

This paper has presented the results of a reply-paid 
questionnaire survey conducted at several sites on 
major roads in the morning and evening peak periods 
in Melbourne, Australia. It has concentrated on an 
analysis of the spatial relationships between the 
origins and destinations of members of the same car­
pool and has derived a measure of the inconvenience 
that carpool drivers will tolerate in order to form 
a carpool. Two types of work-trip carpool were 
identified and treated separately in the analysis: 
internal carpools, whose members all come from the 
same household, and external carpools, whose members 
come from at least two different households. 

On the basis of the reported analysis, the fol­
lowing conclusions can be drawn about the spatial 
structure of carpool formation. 

1. A substantial proportion of multioccupant 
vehicles could not be strictly classified as car­
pools; a large number of observed multioccupant 
vehicles were involved in ferrying schoolchildren to 
school. 

2. No significant differences could be detected 
carpools observed 
or evening peak 

in the morning 

between the spatial structure of 
on radial routes in the morning 
periods and circumferential routes 
peak period. 

3. Over all sites, external carpool driver-trip 
distances are significantly longer than drive-alone 
trip distances. 

4. Internal carpool driver-trip distances ex­
hibit the same distribution of trip distances as 
those of drive-alone trips. 

5. The probability of a trip being made by an 
external carpool rises with increased trip distance, 
from 5 percent at distances less than 5 km up to 
approximately 20 percent at distances greater than 
40 km. 

6. The work-end radius for external carpools is 
significantly lower than the home-end radius, which 
indicates that most existing external carpools are 
organized around the work site. 

7. The average home-end radius for external 
carpools is 5.2 km, and the average work-end radius 
for external carpools is 1.1 km. 

8. The home-end and work-end deviations are 
smaller than the home-end and work-end radii, which 
indicates that pickups and deliveries can be made 
with minimal increase in the driver's direct dis­
tance. 

9. The average total deviation for external 
carpools is 3.0 km, which is significantly greater 
than the average total deviation of 1. 7 km for in­
ternal carpools. 

10. The average deviation ratio for external 
carpools is 0.17, which is also significantly 
greater than the average deviation ratio of 0.13 for 
internal carpools. 

11. The hypothesis of a constant total deviation 
appears to be more justified than the hypothesis of 
a constant deviation ratio (irrespective of driver's 
direct distance) • 

The results obtained should help to provide some 
objective measurements of the way in which journey­
to-work carpools are formed and operated. The 
results should be of considerable assistance in 
determining the feasibility of carpool structures 
generated by carpool matching programs. They may 
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also assist a work-site carpool coordinator, whose 
responsibility is to generate feasible carpools for 
employees at that site. Remember, however, that 
these results only assist in generating carpools 
that are physically feasible. The numerous influ­
ences that determine the overall feasibility of the 
carpool in terms of social acceptability must also 
be considered as described in other studies of car­
pooling behavior (.§_,11,19). 
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Promotional Strategies for Ridesharing: Market Study for 

a Congested Major Urban Link 

DAVID 0. NELSON 

The Port Authority of New York and New Jersey is developing programs to en­
courage ridesharing in the metropolitan New York region. Trans-Hudson vehicu­
lar commuter trips ware analyzed to provide information for assessing the 
feasibility of such programs and to facili tn tlng program development and 
promotion. The study analyzed strategies to induce single-occupant automobile 
drivers to switch to ridesharing. This paper reports on situational, sociodemo­
graphic, and attitudinal factors that may influence commuters' responses to ride­
shRrlng incentives and promotional strntoglos. A mark.et segmentation approach 
is used to identify target group1 in the study population that wo11 ld be most 
likely to switch to ridesharing. The paper outlines the analytic procedures used 
to conduct the study and reports the major recommendations to the Port 
Authority. 

The Port Authority of New York and New Jersey is 
developing programs to encourage ridesharing in the 
metropolitan New York region. Trans-Hudson vehic­
ular commuter trips were analyzed in order to as­
sess the feasibility of such programs and to facili­
tate their development and promotion. The study 
analyzed strategies to induce single-occupant auto­
mobile (SOA) drivers to switch to ridesharing. 

The Port Authority operates numerous transporta­
tion facilities in the New York metropolitan area, 
including six highway crossings between New York and 
New Jersey [see Figure 1 OJ]. These bridges and 
tunnels carry approximately 600 000 automobile oc­
cupants on a typical weekday, or approximately 
400 000 automobiles daily. At all three Manhattan 
crossings, capacity during the peak hour is rationed 
by queues at each of the eastbound toll facilities. 
Based on volumes, congestion, trip ends, and direc­
tional balance, each of the Hudson River crossings 
presents separate and distinct markets for rideshar­
ing incentives. For instance, high-occupancy-vehi­
cle (HOV) lanes would be more attractive at con­
gested facilities that have long toll queues• It 
might be counterproductive to promote ridesharing at 
facilities that have high transit modal splits. 
Consequently, each facility group should be consid­
ered separately. 

This paper focuses on the George Washington 
Bridge, which handles more daily work trips than all 
other trans-Hudson crossings combined. Trip ends 
for the bridge commuters are generally more dis­
persed than for users of the tunnels. Also, transit 
alternatives for most eastbound bridge commuters are 
less attractive than for commuters who use the tun­
nels to reach downtown Manhattan. These circum­
stances suggest that the George Washington Bridge 
may offer a large potential market for ridesharing 
promotion among current SOA commuters. 

APPROACH 

The approach used in this study relies on two basic 
assumptions: 

1. Commuters' responses to ridesharing incen­
tives and promotional strategies are preconditioned 
by observable situational, sociodemographic, and at­
titudinal factors. Consequently, a profile of the 
target market is useful in anticipating commuters' 
responses to ridesharing incentives. 

2. The target market may not be homogeneous with 
respect to sociodemographic, situational, or atti­
tudinal traits. Different market segments of the 

target population may differ in ways that would in­
fluence their proclivity to rideshare and affect 
their responses to various ridesharing incentives. 

Factors That Affect Responses to 
Ridesharing Incentives 

Based on the first assumption, we identified a num­
ber of sociodemographic, situational, and attitudi­
nal characteristics of commuters that could be mea­
sured and used to analyze response to ridesharing 
incentives. Situational factors may be considered 
carpool opportunities and constraints. Among other 
things, they include sociodemographic (e.g., age, 
income, education, occupation, household composi­
tion, and automobile availability), and work-based 
influences (e.g., job schedule, employer subsidies 
of commuting expenses, and matching program avail­
ability). 

Attitudinal factors fall into several categories, 
including life-style considerations and transporta­
tion attitudes. Life-style considerations include 
mastery, personal planning, life pace, intellec­
tualism, and home orientation. These factors are 
commonly used in sociological and psychological 
studies of attitudes and behavior. For example, 
persons who have a high need for mastery or a sense 
of control are less likely to enter an arrangement 
that ties their daily schedule to other persons' 
schedules. Transportation attitudes include atti­
tudes and beliefs with respect to air pollution, job 

Figure 1. New York-New Jersey Port Authority crossings. 
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Table 1. Sociodemographic characteristics. 

Non·CBD 
CBD SOA' CBD Carpool' CB D Transit' Non-CBD Carpoolb Reverse SOA c 

(n = 47) (n = 21) (n = 41) SOAb(n=l71) (n = 33) (n = 99) 

Item No. SD No. SD No. SD No. SD No. SD No. SD 

Male(%) 85.1 85 .7 70.7 72 .9 69.7 84.7 
Licensed drivers (%) 100.0 100.0 100.0 97.l 100.0 97.9 
Avg age 43.9 10.8 43.3 11.2 43.2 12.7 42.4 11.9 37.7 11.0 40.7 12.2 
Occupation(%) 

Professional or technical 47.7 36.8 46.4 SO.I 53.2 44.9 
Manager, official, or proprietor 22.7 31.6 26.9 28.2 28.2 24.5 

Mean household income ($000s) 43.2 18.5 46.4 16.5 36.0 15.0 40.3 16 .5 36.7 16.6 35.2 16.6 
Household composition (mean 
number in household) 

Adults 2.5 1.3 2.2 0.5 2.2 1.1 2.6 1. 1 2.5 1.0 2.3 0.8 
Full-time workers 1.4 0.9 1.4 0.7 1.6 0.7 1.8 0.8 1.7 0.8 1.6 0.6 
Automobiles 2.2 0.9 2.0 0.7 1.6 0.9 2.4 1.0 2.2 0.8 1.8 0.7 
Children 1.0 1.4 1.0 1.0 0.9 1.2 1.0 1.2 1.1 1.3 0.9 1.2 
Licensed drivers 2.4 1.3 2.0 0.7 2.2 1.1 2.4 1.0 2.2 0.8 2.0 0.8 

Automobiles per licensed driver 20.0 16.7 56.4 18.5 9.7 30.0 
(% less than 1) 

Avg no. of months at current 102.8 98.7 106.2 88.0 99.3 107.0 11 5.8 111.8 98.6 88 .6 90.6 86 .6 
residence 

aCBO = home location west of Hudson River and work locat ion in centra l business district. 
bNon-CBD =home location west of Hudson River and work location ouside of central business district. 
CReverse = home locat ion east of Hudson River. 

flexibility, noise in the car, commuter satisfac­
tion, money, perceptions of carpools, and sociabil­
ity. For example, attitudes about noise in a car, 
including the radio and conversation, may make in­
d ividuals reluctant to share their ride to work. 

Market Segmentation 

The key to the market-segmentation approach is the 
identification of groups in the target market that 
are homogeneous with respect to important criteria 
that influence their travel choices. In this study, 
geography and current mode are important segmenta­
tion criteria. Geographically, the commuting en­
vironment, including personal requirements and con­
straints, varies by direction and destination. For 
instance, New Jersey residents bound for the Manhat­
tan central business district (CBD) face different 
opportunities and constraints than their counter­
parts bound for the other boroughs. The principal 
market segments in these analyses were as follows: 

1. CBD SOA--SOAs bound for downtown Manhattan, 
2. CBD carpool--carpoolers bound for downtown 

Manhattan, 
3. CBD transit--transit patrons bound for down­

town Manhattan, 
4. Non-CBD SOA--SOAs bound for elsewhere in New 

York, 
s. Non-CBD carpool--carpoolers bound for else­

where in New York, and 
6. Reverse-commuting SOA--SOAs bound for New 

Jersey. 

These six groups were best represented in the survey 
data. Other market segments are relatively less im­
portant at the George Washington Bridge. 

A mailback survey instrument was designed to mea­
sure all the factors mentioned in the approach. The 
survey was distributed at all six Hudson crossing 
facilities; however, only the data from the George 
Washington Bridge were analyzed for this report. 

The survey was administered to these independent 
samples: 

1. SOAs, 
2. Carpoolers, and 
3. Transit patrons. 

This sampling design ensured that each modal group 
was sufficiently represented for a market segmenta­
tion study. The total response rate (26.4 percent) 
did not vary significantly among samples [see 
Charles River Associates study (±_) for more detail 
on data collection] • 

SEGMENT PROFILES 

Soc i od.emoq r a p h i ·c s 

Most of the commuters on the George Washington 
Bridge are male, have driver's licenses, and own 
their own automobiles (see Table 1) • On the aver­
age, they are about 40 years of age. In the CBD 
segment, commuters tend to come from households of 
fewer full-time workers than do commuters from the 
reverse-commuting segment. Nearly half of the 
respondents in the CBD segment are employed in pro­
fessional or technical positions. Household incomes 
tend to be high--in the neighborhood of $40 000/ 
year. Reverse commuters tend to be somewhat younger 
and come from smaller, less-affluent households. 
Among SOAs, only the reverse conunuters average less 
than $40 000/year. 

Levels of automobile ownership do not signifi­
cantly discriminate among segments. There tends to 
be one car for every driver, although automobile 
ownership levels may be somewhat lower for reverse 
commuters. Length of residence at the current home 
was highly variable over all segments, and no sig­
nificant differences were found among segments. 

Since it is generally believed that conunuters who 
have higher income are more sensitive to time than 
to cost, the finding that George Washington Bridge 
commuters tend to be well-paid professionals who 
have their own automobiles available for commuting 
suggests that they are likely to be more sensitive 
to time-savings incentives than to the cost-saving 
advantages that are already available to carpoolers. 

Work-Based Influences 

The majority of all SOAs reported that their work 
schedule varied from day to day (see Table 2). Car­
poolers were somewhat less likely to work variable 
schedules. Transit patrons tended to work the most 
regular hours. Strictly enforced work hours are 
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Table 2. Situational factors-work-based influences. 

Non-CBD Non-CBD 
C8D SOA CBD Carpool CBD Transit SOA(%) Carpool(%) Reverse SOA 

Work-Based Influences (%) (n =47) (%) (n = 21) (%) (n = 41) (n = 171) (n = 33) (%) (n = 99) 

Variable work hours 70.2 47 .6 37.5 56.7 40.6 51.0 
Strict work hours 27.7 38.l 43.9 43.3 48.5 38.8 
Frequent and unpredictable overtime 46.8 38.l 22.0 39.2 45.5 34.7 
Frequent out-of-town travel 31.9 33.3 9.8 14.6 9. 1 30.6 
Varying shifts 14.9 4.8 0.0 9.4 15.2 8.2 
Staggered hours 4.3 4.8 2.4 8.2 0.0 6.1 
Flexihle hours 36.2 52.4 43.9 36.8 39.4 41.2 
Same daily work location 75.6 85.7 97.5 88.3 90 .9 78.5 
Need car for business 44.7 14.3 2.4 42.7 9. 1 52.6 
Carpool matching service 2.1 0.0 7.7 8.4 6.1 13.3 

Table 3. Situational factors-employer-paid commuting expenses. 

Non-CBD Non-CBD 
CBD SOA CBD Carpool CBD Transit SOA(%) Carpool(%) Reverse SOA 

Employer-Paid Commuting Expenses (%) (n = 47) (%)(n= 21) (%)(n=41) (n = 171) (n = 33) (%) (n = 99) 

Parking 38.3 23.8 0.0 
Gasoline 36.2 14.3 0.0 
Tolls 27.7 9.5 0.0 
Automobile maintenance and repairs 34.0 4.8 0.0 
Mileage allowance 4.3 4.8 0.0 
Transit fare 4.3 0.0 0.0 
Automobile insurance 31.9 9.5 0.0 
AutomobHe purchase price 23.4 o.o 0.0 
Parking tickets 12.8 0.0 0.0 
Any of the above 53.2 28.6 0.0 
Comp;iny-owne.d car 23_9 4.8 0.0 
Average number of months 100.83 147.4b 103.7° 

at current work location 

'so= 104.6. bso = 110.0. cSD= 111 . 1. dSD = 96.6. •so= 74.s_ fSD=7B.O. 

most common in the non-CBD segment: approximately 
one-half of these respondents report strict hours. 
Frequent and unpredictable overtime characterizes 
the work hours of two-thirds of the CBD SOAs: only 
half the non-CBD SOAs often work late. About one­
third of all CBD and reverse-commuter SOAs reported 
out-of-town travel. Out-of-town travel is much less 
common in the non-CBD segments. Only small propor­
tions of any segment reported varying shifts or 
staggered hours. Stability of the work location was 
particularly high for non-CBD commuters: more than 
90 percent work at the same site e ve r y day. Among 
CBD and reverse-commuting SOAs, only 75 percent work 
at the same place every day. Nearly one-half of 
these SOA groups need a car for work-related busi­
ness on some days . Somewhat fewer of the non-CBD 
SOAs need cars for work-related business. These 
schedule considerations, particularly variability of 
the job site and job-related travel, suggest that 
the non-CBD SOAs would be least constrained in their 
responses to ridesharing promotional programs. 

Only small proportions of any market segment's 
employers offer carpool matching services. This 
""ggests t hat subs t antial early gains can be made by 
helping employers set up ridesharing services . 

Subsidized Commuti ng Expens es 

Employers currently subsidize a substantial portion 
of the George Washington Bridge market segment's 
commuting expenses (see Table 3). More than one­
half of all CBD SOAs report that some or all of 
their expenses are paid by their firm: company car, 
24 percent; free parking, 38 percent: free gasoline, 
36 percent; free tolls, 28 percent; maintenance and 
repairs, 34 percent: and insurance, 32 percent. 
Less than one-third of the CBD carpoolers receive 
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similar benefits. No CBD transit patron reported a 
subsidy. 

Among non-CBD commuters, employer subsidies are 
less common: still, more than one-third of all SOAs 
receive some commuting subsidy. However, only 10 
percent drive a company car. The pattern of em­
ployer-paid expenses for reverse commuters is simi­
lar to that for CBD SOAs. 

Since larger proportions of CBD and reverse-com­
muting SOAs are subsidized, a non-CBD focus for a 
ridesharing program may reach more commuters who 
feel the pinch of increased commuting costs and 
would be responsive to the cost-saving incentives to 
carpool. 

The pattern of subsidized commuting expenses and 
generally high incomes of George Washington Bridge 
commuters suggests that company cars and other com­
muting subsidies may serve to shelter employees from 
federal, state, and local income taxes, which would 
be levied on cash income. A company car is not 
generally taxable as personal income. Possible tax 
reforms could help eliminate unintentional side ef­
fects on choice of mode for work trips. 

Attitudina l Factors 

The attitudinal data were analyzed by using factor 
analysis techniques to identify common themes in the 
commuter's response sets. The most salient atti­
tudinal findings are summarized below. In the in­
terest of brevity, no statistical information is 
presented on the attitudinal factors. 

SOAs tend to score somewhat higher on mastery 
needs. This is consistent with a theory that some 
SOAs may drive alone to satisfy a need for power and 
control. 

With respect to personal planning, CBD carpoolers 
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tend to be freer, but all respondents are generally 
conservative. Any carpool promotion campaign de­
signed to appeal to SOAs should ensure potential 
r idesharers that the carpooling or vanpooling ar­
rangement will not break down. 

Under life pace, SOAs also appear to live more 
hectic lives than do carpoolers. They tend to be 
more often exhausted at the end of the day. SOAs 
tend to live more closely structured lives. This 
suggests that SOAs would not be attracted to join a 
ridesharing group that had slipshod aspects or the 
perceived potential to be unreliable. 

All commuters tend to be home and family 
oriented. A ridesharing promotional campaign should 
emphasize benefits that accrue to the family and 
home from having the breadwinner carpool (e.g., home 
punctually and safely and the car is free for use at 
home). No group indicated that it particularly 
liked large social gatherings. A large work-based 
get together for potential carpoolers to meet one 
another may make commuters less comfortable with one 
another than would smaller, more personalized meet­
ings. This supports the concept of c a r pool coordi­
nators at the workplace who would help potential 
ridesharers meet one another on a more personal 
basis. 

All groups feel that air pollution is a problem 
in New York. However, a simple media appeal to 
r ideshare because it is good for the ecosystem is 
unlikely to shift many SOAs into carpools without 
added encouragement, incentives, and facilitation. 

Ridesharing may be perceived as a sacrifice in 
job and schedule flexibility. Promotional campaigns 
should e mpha size the flexibili t y of ridesharing 
relationships. Consistent with the professional and 
technical j o bs they general ly hold, most respondents 
indicated t hey could come and go as they pleased 
from their jobs. They tend to feel they need this 
flexibility. 

In terms of satisfaction with their current com­
mute mode, non-CBD carpoolers tended to be more 
satisfied than other groups. In the CBD, both SOAs 
and carpoolers report driving daily in bumper-to­
bumper traffic, but it tends to bother SOAs more. 
Traffic is not as big a problem for non-CBD com­
muters, but it remains one of the biggest headaches 
for non-CBD SOAs and reverse commuters. Promotional 
appeals should indicate that carpooling is a good 
way to sha re the chores of driving in traff ic, and 
that carpool ers have been shown to be more satis fied 
with their work trips than are SOAs. Heightened 
sensitivity to traffic snarls among SOAs also sug­
gests that priority treatments , such as special 
lanes or toll booths for carpoolers, could shift 
disgruntled drive-alone motorists into the shared­
r ide mode. 

Figure 2. Confidence intervals for commuter 
responses to a special highway lane just for carpools. 
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RESPONSES TO RIDESHARING INCENTIVES 

Respondents were asked to agree or disagree on their 
responses to seven specific transportation system 
management (TSM) incentives to encourage rideshar­
ing. A seven-point scale was used; high values in­
dicated disagreement and low values indicated agree­
ment. 

1. I would be more likely to carpool if I could 
travel in a special highway lane just for carpools, 

2. I would be more likely to carpool if I could 
use toll boths just for carpools, 

3. I would be more likely to carpool if I could 
go to the head of the line at toll booths, 

4. I would be more likely to carpool if I were 
granted special parking privileges at work, 

5. I would be more likely to carpool if carpool­
ers could go through toll booths free, 

6. If I were rationed to 10 gal of gasoline a 
week I would be more likely to carpool, and 

7. I would be more likely to carpool if we could 
use a van provided for the exclusive use of the car­
pool. 

Reactions, in the form of agreement or disagree­
ment, should be interpreted as the extent to which 
the respondent believed he or she would be persuaded 
to carpool by the relevant change in the commuting 
environment. Negative responses should not be in­
terpreted as a rejection of the concept but rather 
as evidence that the respondent viewed it unlikely 
that a given incentive would influence him or her to 
carpool more often. Similarly, positive reactions 
should not be viewed as an endorsement of a partic­
ular policy option but rather as recognition that 
the policy would influence the respondent to carpool. 

Analysis of the results of this portion of the 
questionnaire showed that different promotional 
strategies have different appeals for different 
market segments. Among SOAs, special highway lanes 
for carpools yielded the most positive response from 
non-CBD SOAs [see Figure 2 (2)]. (In Figures 2-9, 
the 95 percent confidence interval was for the 
George Washington Bridge market segment only. On a 
1-7 scale, values less than 4 indicate agreement, 
and values greater than 4 indicate disagreement . ) 
Priority treatments at toll booths, on the other 
hand, elicited few positive responses from SOAs [see 
Figures 3-5 (_~) J. Special parking privileges for 
carpoolers were not perceived as a benefit for 
non-CBD and reverse SOAs, who already generally 
enjoy free parking [see Figure 6 (~)]. Gasoline 
rationing would probably have a dramatic positive 
effect on carpooling to job sites outside the CBD 
because commuters would tend to try to maximize 
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their fuel allotment for discretionary trips by 
reducing their fuel use on nondiscretionary 
commuting travel [see Figure 7 (~)]. Vanpooling had 
a significant appeal for transit patrons [see Figure 
8 (2)]. This may be due to the similarity of the 
modes : however, the vanpool is perceived as a more 
personalized mode. It may also be that the lower­
income transit patrons would enjoy the use of a 
van. The Golden Gate Bridge Highway and Transporta­
tion District has experienced considerable success 
in filling vanpools by direct promotion at bridge 
toll plazas (1). Such a program would probably be 
successful at the George Washington Bridge but might 
have an adverse impact on peak-period transit rider-

Figure 3. Confidence intervals for commuter 
responses to toll booths just for carpools. 
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ship. The Port Authority wishes to minimize adverse 
effects on transit ridership that result from ride­
sharing promotion. 

Wor k- Based Ve rs~s _ _community-Based Ri desha r ing 

A separate question tested the appeal of carpooling 
with a neighbor rather than a coworker. The results 
are noteworthy [see Figure 9 (~)]. Among current 
carpoolers to the CBD, sharing the ride with a 
neighhor w;i~ seen as more likely than carpooling 
with a coworker. Non-CBD carpoolers stated they 
were more likely to carpool with a coworker. 

This finding suggests that a work-based approach 
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Figure 4. Confidence intervals for commuter 
responses to carpools going to the head of the line 
at toll booths. 

Figure 5. Confidence intervals for commuter 
responses to free tolls for carpools. 
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to r ideshar ing promotion would be a more effective 
strategy in recruiting non-CBD and reverse com­
muters. In contrast to CBD work trips, non-CBD work 
sites are geographically more dispersed. This re­
duces the chances that a commuter would find a 
neighbor working at his or her work place. There is 
a greater chance for successful matching with a 
work-based approach because potential ridersharers 
are known to have one trip end in common as well as 
common start and end times for work. With some ere-

Figure 6. Confidence intervals for commuter 
responses to special parking privileges for carpools. 
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ativity, matches could be made between coworkers who 
may not be neighbors but share a substantial portion 
of the route to work because they live in the same 
corridor. Each ridesharer would drive to a node on 
the highway system where he or she would park and 
ride with a coworker over the line-haul portion of 
the trip. Connecticut has experienced considerable 
success with roadside park-and-pool lots near major 
highway interchanges. 

A neighborhood-based approach to ridesharing pro-
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Figure 7. Confidence intervals for commuter 2 
response to carpooling if gasoline were rationed. 
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Figure 8. Confidence intervals for commuter 2 
responses to vanpooling. 
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Figure 9. Confidence intervals for commuter 
responses to likelihood of carpooling with a neighbor 
versus a coworker. 
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motion could be particularly effective in creating 
successful matches for CBD commuters, many of whom 
now use transit. The CBD has the highest employment 
concentrations in the region; therefore, neighbor­
hood-based matches would be most easily made to that 
destination. This could have adverse effects on 
transit ridership because most CBD commuters cur­
rently ride transit. With a neighborhood-based ap­
proach it would not be politically feasible to deny 
CBD-bound commuters ridesharing services. Con­
sequently a work-based approach to r idesharing pro­
motion, targeted to the non-CBD market, is favored 
for this project. 

RECOMMENDATIONS 

Analysis of the ridesharing opportunities and con­
straints that face SOAs in each of the George Wash­
ington Bridge directional segments suggests that 
non-CBD SOAs would be least constrained and most re­
sponsive in reacting to ridesharing incentives and 
promotions. A much smaller proportion of these SOAs 
are heavily subsidized with company cars, free gaso­
line, tolls, and parking. They also have greater 
stability of work location, more regular work hours, 
and make fewer out-of-town trips. 

For the non-CBD and reverse-commuter market seg­
ments, a work-based approach is favored over a com­
munity-based approach to ridesharing. A system of 
park-and-pool lots along major corridors in New 
Jersey would facilitate carpool formation among 
groups of commuters who have a common schedule and 
work destination but disparate home origins in the 
same corridor. 

The work-based approach could work through the 
employer to promote carpooling at individual employ­
ment sites. Once an employer is committed to ride­
sharing, he or she should be informed a.bout ways in 
which schedule and work travel policies could be 
changed to facilitate carpool formation. Changes in 
the work environment might include a motor pool of 
employer-owned vehicles for occasional employee use 
in place of company cars that carry so many SOAs in 
this corridor. 

Nothwithstanding the emphasis on a work-based 
approach, the Port Authority should also avail 
itself of opportunities for ridesharing promotion at 
the bridge itself. Signs that give a telephone num­
ber to call for carpool information are a low-cost 
channel to reach first-acceptors for ridesharing 
services. This assumes that the Port Authority 

would establish some telephone information system 
capability for the work-based approach. The phone­
line signs would probably be most effective at the 
new HOV lane proposed for the bridge. Commuters 
would have an opportunity for first-hand observation 
of a timesaving incentive to rideshare. Similarly, 
vanpool promotion at the toll plazas could capture 
substantial ridership. However, vanpool marketing 
at toll plazas would not screen out potential diver­
sion from transit. 

Analysis of TSM incentives to encourage rideshar­
ing suggests that techniques that save time or make 
carpools more reliable would more effectively induce 
carpool formation in this relatively affluent market 
than would techniques that save commuters money. 

Analysis of attitudinal factors suggests that 
they are not an overriding influence in responding 
to ridesharing incentives. Nonetheless, a rideshar­
ing promotional campaign should be sensitive to the 
attitudinal complexes that characterize the differ­
ent target market segments. 
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Abridgment 

Vanpool Travel Characteristics in Southeast Michigan 

R. CRAIG HUPP 

This paper describes the results of a travel survey that was distributed by the 
Southeast Michigan Council of Governments to all participants in employer­
sponsored vanpool programs in the seven-county southeast Michigan region. 
The purpose of the survey was to collect socioeconomic, travel, and attitudinal 
data from participating vanpoolers. This paper summarizes the results of the 
socioeconomic and travel portions of the survey. Data were collected that 
describe the vanpoolers' modal shift to pooling, use or disposal of the automo· 
bile left home by commuters who previously drove, and total vanpooler travel 
before and after joining the pool. Vanpooling in the Detroit area attracts few 
transit users and draws riders nearly equally from drive alone and ridesharing. 
Vanpooling does not have a significant impact on automobile ownership. Only 
15 percent of the respondents reported that either a vehicle was sold or its 
purchase postponed as a result of vanpooling. However, only 20 percent of 
respondents reported that the vehicle left home was used by other household 
members and its use was substantially less in terms of mileage than the former 
commuting use. Finally, the total travel impact of vanpooling was a reduction 
in automobile travel of 339 miles/month for the average vanpooler. 

In April 1900 the Southeast Michigan Council of 
Governments (SEMCOG) conducted a travel survey of 
all people who participated in employer-sponsored 
vanpool programs. SEMCOG is the metropolitan plan­
ning organization (MFO) for a seven-county region 
centered in Detroit. As MPO, SEMCOG has been active 
in planning for ridesharing in the region since 1975. 

The vanpool survey was undertaken to satisfy 
several purposes. There was a need to collect data 
to identify what travel impacts had been achieved in 
order to evaluate the success of SEMCOG' s vanpool 
promotion program. For transportation system man­
agement (TSM) and air quality planning activities 
there was a need to collect vanpooling data specific 
to the region that could be used as a basis for on­
going planning activities. Ridesharing staff felt 
that attitudinal information from vanpoolers would 
be of assistance in refining SEMCOG's and employers' 
in-house promotional campaigns. Finally, there was 
a certain amount of curiosity about certain vanpool 
characteristics that had not been discussed in van­
pool literature, such as, "How much is the car left 
home used during the day?" 

This paper summarizes the socioeconomic and 
travel portions of the vanpool survey. In particu­
lar, the information that follows is intended to 
answer the following questions: 

1. What are the socioeconomics of vanpoolers in 
the region? 

2. What are their present travel characteristics? 
3. What has been the mode shift to vanpools? 
4. What has happened to the automobile formerly 

used for the work commute? 
5. What net travel reduction has been achieved 

by the shift to vanpools? 

THE SURVEY 

The survey contained 52 questions and was five pages 
long. Concern was expressed that the survey was too 
long. However, in 1978 Michigan distributed a 
detailed four-page survey to its vanpoolers and 
experienced an excellent response rate. It was 
decided that the relatively long and comfortable 
travel time in the van together with the well-known 
vanpooler's esprit de corps would yield a good 
response rate. Such was the case. 

All employers in the region who sponsored vanpool 
programs agreed to participate in the survey. Sur-

veys were distributed to all vanpoolers at each 
company with the exception of Chrysler, where only a 
sample of vanpoolers were included due to the size 
of its program (112 vans). Surveys were distributed 
through each company's vanpool coordinator. The 
coordinator distributed the surveys to each vanpool 
driver. The driver was responsible for distributing 
and collecting the surveys from the passengers. The 
survey was distributed to 98 vans and approximately 
1000 vanpoolers. A 77 percent response rate was 
achieved. 

RESULTS 

Vanpoolers tend to have larger families, more em­
ployed family members, more cars, and higher incomes 
than the average commuter in the region. They also 
travel significantly greater distances to work, on 
the order of 24 miles. 

Vanpoolers' Travel Characteristics 

The length of time survey respondents had been van­
pooling was only eight months. The majority of 
respondents had been pooling for less than a year. 
The data were not representative of the total van­
pooling population because vanpoolers were only 
sampled at Chrysler, which has the oldest (opera­
tional for more than five years) and largest program 
in the region. As will be seen in later discussion, 
because such a large proportion of survey respon­
dents were relatively recent converts to vanpooling, 
the effects of vanpooling on the decision to reduce 
household automobile ownership were masked. 

More than 40 percent of the survey respondents 
reported being picked up at home. Of the vanpoolers 
who were not picked up at home, more than 50 percent 
met the vanpool at a shopping center. Nearly 75 
percent of the vanpoolers who were not picked up at 
home drove alone to the pick-up point. The average 
distance from home to the pick-up location was 3.9 
miles. Vanpoolers reported missing an average of 
2.5 one-way trips/month. About 25 percent of the 
respondents indicated they missed some trips per 
month. 

Vanpool drivers reported driving their vans up to 
1000 miles/ month for personal use. Most drivers 
reported monthly personal use mileage in the range 
of 50-300 miles. The average mileage reported was 
1 75 miles/month. About 10 percent of vanpoolers 
reported an increase in their use of their em­
ployer's staff vehicles. The average increase in 
use was about 100 miles/month; 400-500 miles/month 
represented the high end of the range. 

Some other data related to the vanpooler's travel 
decision are as follows. Automobile insurance re­
ductions have been received by 44 percent of van­
poolers. Thirty percent of respondents changed 
their work hours when they began vanpooling. More 
than 43 percent of respondents reported their em­
ployers offered at least one incentive to vanpool­
ing, including the following: 

1. Parking closer to work entrance ( 30 percent 
of respondents) , 

2. Parking at reduced cost (6 percent of respon­
dents) , and 

3. Other incentives (13 percent of respondents). 
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Table 1. Variables that influence automobile ownership 
Purchase Postponed" Vehicle Sold" 

decision. No-Change• 
Variable Mean Mean Significanceb Mean Significanceb 

Household size 3.09 3.82 0.0058 3.44 0.2649 
No. of employed persons 1.84 2.07 0.0557 1.81 O.R145 
Vehicle ownership" 1.97 2.97 0.0000 2.76 0.0000 
No. of employed persons 1.00 0.72 0.0006 0.68 0.0000 

per vehiclec 
Licensed drivers per 1.14 0.91 0.0000 0.91 0.0001 

vehiclec 
Avg. income($) 26 600 28 500 0.1564 31 200 0.0043 
No. of months in pool 8.30 10.47 0.0256 11.55 0.0040 
No. of miles to work 24.10 22.73 0.3659 20.96 0.0785 

3Although the number of samples in each vehicle owllt'tfhip decision category varies by varf.lliblr depe.mllng 
on ntm r'e.!pcrn:se•, t ypical &antJllC: size is 570 •~ p<mtte1 fur no change, 70 responses for purc-hll.So po.llJ'Oned, 
and 4g rC$rHu\S.:.s for vehielk sohl. 

bF. lfa t co1np1nison of vari hie muans for purchQSe postponed and vehicle sold responses with no change 
responses. 

cvehicle ownership is vehicle ownership before respondent began vanpooling 

Table 2. Variables that influence use of vehicle left hOme. 

Automobile Not Used" 
Automobile Used• 

Variable Mean Mean Significanceb 

Householu size 3.67 3.08 0.0057 
Employed persons 2.04 1.82 0.0182 
Vehicle ownership 3.01 1.98 0.8006 
Employed persons per 1.14 0.98 0.0015 
vehicle 

Licensed driver per vehicle l.51 1.12 0.0000 
Avg. income($) 28 600 26 700 0.0774 
Months in pool 11.19 8. 16 0.0001 
Miles lo work 21.67 24.45 0.0223 

a l\Uhot13l1 lh e. number of sain1)JC1s varlc• by v.arltt~ le depending on nonresponses, typi­
co l SO\Oll'l l~ .si1e is 125 respot\:Cl!l for au lomobilci used and 550 responses for automo­
bile not u1-cd. 

bf'-101U comparison ofvuriable means for automobile not used respondents with auto­
mobile used respondtinls. 

Employer incentives influenced the vanpooling de­
cision of 13 percent of respondents. 

Mode Shift t o Va n!)O<?ls 

Almost all respondents (89 percent), were users of 
private vehicles and about equally split between 
drive alone and ridesharing. Only 7.5 percent of 
respondents reported transit as their prior mode. 
Respondents who formerly carpooled reported that the 
average carpool size was 3.1 people and that BO 
pe r c ent of the carpools involved shared driving re­
sponsibilities. 

The shift to vanpools involved an increase in 
tra vel time a nd dista nce f or most responde nts. 
I ncrease s i n time are asso ciated with waiti ng for 
the van a nd any e x t .ra trip di s tanc e. I nc r eases in 
distance are assoc iated with t rave l t o the pick-up 
location a nd t r ip c i rc u ity onc e i n t. he va n as o ther 
poolers are picked up. The average increase in 
travel time was 12 min, and the average increase in 
travel distance was 2.9 miles. 

Use of tile Vehicles I,ef.t Home 

Concern has been expressed that the vehicle left 
home when the shift to vanpooling is made is used by 
other household members for work and nonwor k 
travel. This use could offset some or even all of 
the private vehicular travel reduced by the van­
pooler 's work t rip. 

Vehicle Ownership Decision 

About 6 percent of respondents indicated that they 
had sold the vehicle formerly used for commuting. 

Another 9 percent indicated that they had postponed 
the purchase of another vehicle. The vehicle owner­
ship decision was analyzed in regard to several var­
iables to determine whether certain socioeconomic or 
other factors were r elated to the vehicle ownership 
decision. Table 1 s ho ws a statistical compa r ison of 
variable means for respondents who reported either 

l. No change in household vehicle ownership due 
to vanpooling (no change) , 

2. Postponement of the purchase of a vehicle 
(purchase postponed) , or 

3. The sale of a vehicle (vehicle sold). 

Note that vehicle ownership as used in this table is 
vehicle ownership be f ore the respondent began van­
pooling. The significance value shown in the table 
is based on the F-test . It represents the probabil­
ity that, for a g i ve n variable , the mean for either 
the vehicle-sold or purchase- pos t poned po pulations 
is the same as the mean of the no-change population. 

A review of Table l reveals that the mean vehicle 
ownership, employed persons per vehicle, and li­
censed drivers per vehicle were the most signifi­
cantly different between the three automobile owner­
ship decisions. All were significantly different at 
the l percent level. The table also shows that the 
respondents' automobile ownership decision is de­
pendent on the length of time he or she has been 
vanpooling (months in pool). The longe r the respon­
dent had been in the pool, the g r e a t er the likeli­
hood of selling a vehicle. 

Vehicle Use Decision 

Approximately 20 percent of respondents who reported 
either no change or purchase postponed indicated 
that the vehicle left home was used by another 
person for work or nonwork travel. An analysis was 
performed to determine how the variables previously 
discussed affected the automobil.e-use decision of 
the respondent. The results are presented in Table 
2. Unlike Table l, no distinction need be made 
about whether the vehicle ownership used in the 
analysis ·is be fo re or after vanpool ing because, 
obviously, no vehicle ownership change was reported 
by these respond ents . 

Ten percent of total respondents indicated that 
the vehicle left home was used for work trips an 
average of 280 miles/month. Thirteen percent of 
total respondents indicated that the vehicle left 
home was used for nonwor k trips an average of 180 
miles/month. Intuit i vely, survey respo ndents could 
not be expected to have an accurate idea of how much 
the vehicle left home is use d . If anything, this 
mileage was prev i ous l y undere st imated by survey re­
spondents. 
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Total '!'ravel Impac t o f Va npoolinq 

The bottom line in the evaluation of vanpooling 's 
travel impacts is how much a vanpooler' s household 
travel by private vehicle changed after the van­
pooler began vanpooling. The basis for the compari­
son is the vanpooler's commuting mileage before 
versus the sum of the following: 

1. Vanpooler's mileage by private vehicle to the 
vanpool pick-up location, 

2. Vanpool's mileage, and 
3. Mileage put on the vehicle left home. 

For the purposes of this analysis, total travel 
impacts were calculated for the total group of re­
spondents. The basic unit for comparison should be 
the travel associated with a vanpool's members 
before and after in order to properly account for 
the van's mileage. In addition, the sample col­
lected has a representative number of vanpool 
drivers (10 percent of the total). 

In the after case, mileage on the vehicle left 
home is calculated directly from the survey re­
sponses and added to the after-commuting total. 
Carpools were assumed to stay in operation after the 
vanpooler left it to join the vanpool. Calculated 
on this basis, the average survey respondent 
traveled 578 miles/month to work in a private vehi­
cle before beg inning to vanpool. After joining the 
vanpool, the vanpooler' s average household private 
vehicle use consisted of the following: 

1. 188 miles/month to work including access 
miles and van miles prorated to the survey re­
spondent, 

2. 28 miles/ month for commuting in the vehicle 
left home per survey respondent (235 miles / month per 
automobile left home that is used x 10 percent of 
survey respondents who reported automobile left home 
is used for commuting trips), and 

3. 23 miles/month for noncommuting trips in the 
vehicle left home per survey respondent (180 miles/ 
month per automobile x 13 percent of survey respon­
dents who reported automobile left home is used for 
noncommuting trips). 

This totals to an average of 239 miles/month per 
survey respondent. Hence, the shift to vanpooling 
resulted in a reduction of 339 miles/month per van­
pooler. This is an average saving. Vanpoolers who 
drove alone would save much more. Vanpoolers who 
previously used transit would save nothing. 

SUMMARY AND CONCLUSIONS 

In April 1980, SEMCOG conducted a comprehensive sur-
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vey of all employer-sponsored vanpools in the south­
east Michigan region. An excellent response rate 
was achieved; therefore, I believe that the survey 
results provide an accurate picture of the van­
poolers and their travel habits in the Detroit 
area. There is one important exception, however. 
The survey undersampled long-term vanpoolers in the 
region because 

1. Only a small sample (5 percent) of vanpoolers 
was surveyed from the oldest and largest vanpool 
program in the region (i.e., Chrysler Corporation, 
which has 112 vans in operation for five years) and 

2. No other vanpool programs in the region were 
more than 18 months old at the time of the survey. 

As a result, the impact of vanpooling on the automo­
bile ownership decision cannot be completely identi­
fied from the survey results because this decision 
is highly correlated with length of time in a 
vanpool. 

A review of survey results indicated several 
areas where the survey could be improved. More 
details about travel habits of former ridesharers 
are desirable, particularly the fate of the carpool 
after the ridesharer left it for the vanpool. Re­
sponses to questions on travel time and distance 
before vanpooling were not always consistent (e.g., 
some respondents indicated their travel distance to 
work was 5 or more miles less after vanpooling), 
which indicates a need to revise these questions. 
The question about the vehicle ownership decision is 
potentially ambiguous in regard to the purchase­
postponed decision--i t could be interpreted to re­
late to the decision of whether or not to replace an 
existing vehicle or to the decision of whether or 
not to increase the total number of vehicles owned. 
Both decisions are of interest. Finally, an inde­
pendent means of checking the respondent's estimate 
of the use of the vehicle left home needs to be 
found. 

The principal travel results of the survey are as 
follows. Vanpooling attracts few transit users and 
draws riders nearly equally from drive alone and 
ridesharing. Vanpooling does not have a significant 
impact on automobile ownership. Only 15 percent of 
respondents reported that either a vehicle was sold 
or its purchase postponed as a result of vanpool­
ing. (As discussed above, the estimate is probably 
low.) However, only 20 percent of respondents re­
ported that the vehicle left home was used by other 
household members and their use was substantially 
less in terms of mileage than the former commuting 
use. Finally, the total travel impact of vanpooling 
was a reduction of 339 miles/month for the average 
vanpooler. 

Commuter Demand for Ridesharing Services 
PETER J. VALK 

Ridesharing has recently become one of the most discussed topics in the fields 
of transportation system management and energy conservation. It is increas­
ingly being looked on by both public and private sectors as a short-term answer 
to a variety of ~conomic and environmental ills. Ridesharing behavior is mani­
fested in two distinct ways: Regular ridesharing refers to the adoption of 

shared commuting on an ongoing basis; emergency ridesharing is characterized 
by swift, but short-term, shifts from driving alone to pooling for the home-to­
work trip. This paper characterizes both types of behavior and addresses the 
implications for providing assistance to commuters in both settings. 
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Table 1. Rideshare adoption process by type of ridesharers. 

Rideshare 
Adoption 
Process 

Ridesharers 

Regular Period 

Normal-I 
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Emergency Period 

Normal-2 Long Term Short Term 

Motivational 
factors 

Behavioral 
predisposition 

Consideration 
factors 

Mode switch 

High price of gasoline, too much travel 
time, costly wear and tear on vehicle 

Socioeconomic profile, current mode, 
prior experience with other modes, 
new information on other modes 

Cost, convenience3
, scheduling, com­

fortb 

Change jobs, residential relocation, 
greater family mobility needs 

Socioeconomic profile, current mode, 
prior experience with other modes, 
new information on other modes 

Convenience, scheduling, cost, com­
fortb 

Prevent anticipated loss of mobility due 
to emergency, e.g., no gasoline 

Socioeconomic profile, current mode, 
prior experience with other modes, 
new information on other modes 

Conveniencec, reliability, cost, sched­
uling 

Get to work 

Current mode, prior 
experience with 
other modes 

Reliability, scheduling 

Carpool, vanpool, buspool, bicycle, 
other 

Carpool, vanpool, buspool, bicycle, 
other 

Carpool, bus Carpool, bus 

Evaluation 
Trial period Perception of positive performance 

on considera1 ion foc tors. compati­
bility with oLhcrs, com(ortd 

Receipt of economic benefits, e.g., 
time or money 

Compatibility with others, comfortd, 
perception of positive performance 
on consideration factors 

Actual positive performance on con­
sideration factors 

Satisfactory status 
quo performance 

Continued use Receipt of economic benefits, e.g., 
time or money 

Receipt of economic bencl1ts, e.g., 
time or money. comfortd. compati­
bility with others 

a Ease or access. c Ease of use. dPsychological. 

Ridesharing has recently become one of the most 
discussed topics in the fields of transportation 
system management (TSM) and energy conservation. It 
is increasingly being looked on by both public and 
private sectors as a short-term answer to a variety 
of economic and environmental ills. 

Ride sharing behavior is manifested in two dis­
tinct ways: Regular ridesharing refers to the 
adoption of shared commuting on an ongoing basis; 
emergency ridesharing is characterized by swift, 
short-term shifts from driving alone to pooling for 
the home-to-work trip. This paper characterizes 
both types of behavior and addresses the implica­
tions for providing assistance to conunuters in both 
settings. 

RIDESHARING AS A TSM STRATEGY 

The attractiveness of ridesharing as an integral 
part of a TSM effort stems largely from its ability 
to help achieve transportation program objectives 
(e.g., decreased congestion or reduced energy con­
sumption) without the expenditure of large sums of 
new capital. Ridesharing programs attempt to use 
private vehicles more efficiently as the basis for 
moving a given commuter population in as few vehi­
cles as possible. By not having to invest large 
amounts of public capital in new transportation 
facilities, conununities can get more use out of 
already dwindling public resources. Ridesharing's 
lure is also due to the short lead time necessary to 
provide accessible transportation options to the 
commuter population. In both instances, investments 
in ridesharing programs have the effect of leverag­
ing additional investments from individuals, corpo­
rations, and the community and thus increase the 
effectiveness of each dollar spent. For example, 
public dollars used to support local ridesharing 
organizations' employer outreach programs are sup­
plemented with an employer's dedication of resources 
(cash or in-kind) to making the program operational 
at the work site. The most common payoff to both 
the individual and the community is realized as a 
result of long-term shifts in both vehicular use and 
attitudes toward commuter travel. 

RIDESHARING AS A CONSERVATION STRATEGY 

Historically, ridesharing has been viewed as a 
conservation strategy aimed at reducing energy con­
sumption, reducing air pollution, and increasing 

disposable income. The development of ridesharing 
organizations (RSOs) after the 1973-1974 Arab oil 
embargo is testimony to the recognition of pooling 
as a means to reduce the nation's consumption of 
gasoline. However, as is the case with all conser­
vation strategies, benefits accrue over time as the 
result of a continual and long-term change in be·· 
havior (e.g., residential energy conservation). 

Given the emphasis on conservation, RSOs and 
corporate ridesharing programs have concentrated 
their efforts on convincing commuters to share the 
ride on a regular basis. Measurable efforts have 
been marginally successful to date, given that many 
ridesharing efforts only go as far as providing 
information to commuters and then asking them to 
form the pool themselves. 

The consideration of ridesharing as an alterna­
tive to driving alone is often brought about either 
by a change in a conunuter 's perception of the eco­
nomic burdens he or s he is enduring or is associated 
with other changes in individual routines. In the 
first circumstance (as indicated in Table 1), suc­
cessive increases in the price of gasoline have 
generated heightened interest for ridesharing infor­
mation throughout the nation. As a gallon of gaso­
line has become more expensive, ridesharing programs 
have seen an increase in the number of commuters who 
seek information on travel options. At lower fuel 
prices, these individuals did not perceive their 
economic (money and time) burden as being burdensome. 

In the second scenario, individuals may consider 
ridesharing when they are also anticipating a change 
in their normal routine, such as a residential relo­
cation, job change, or the need to purchase a new 
vehicle. A ridesharing arrangement in this situa­
tion can be considered a personal plan to the poten­
tial negative side effects of the change in routine. 

In either instance, an individual's interest may 
be motivated by economic considerations. However, 
the decision process of whether to adopt ridesharing 
encompasses not only monetary considerations but, 
more importantly, social and psychological factors. 
This process is indicative of a decision made out of 
choice not necessity. 

Several research studies (.l-]) on ridesharing 
behavior agree that ridesharing is more a social 
than an economic phenomenon. Regular pooling, it 
seems, is initially chosen more for its compatibil­
ity with an individual's personality than for its 
monetary rewards. These same studies assert, and 
actual experiences confirm, that use of economic 
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pressures are less likely to induce a higher inci­
dence of ridesharing than would be found by employ­
ing a more personalized means of bringing commuters 
together. In almost every evaluation or research 
study done on ridesharing programs, personal 
sources, word of mouth, or friends are cited as 
sources of referral by commuters who eventually 
carpool. Moreover, most people who end up carpool­
ing do so with either a friend or coworker. Each of 
these responses indicates a careful and deliberate 
review of choice to change commuting routine. 

Having once made the decision to switch travel 
modes, most ridesharers will continue their new 
routines for some time, although the majority of 
those who discontinue ridesharing do so within the 
first month. This decision process is not unlike 
that used in the purchase of comparison goods. As 
opposed to convenience goods, where pr ice plays an 
important role in consideration and adoption, most 
comparison goods are reviewed on a wide set of cri­
teria, including performance, durability, and reli­
ability. 

The selection and trial of a comparison good 
often involves careful evaluation of the product's 
performance during the initial purchase period. If 
the product satisfies or exceeds the purchaser's 
expectations, then it is not unusual for the pur­
chaser to continue using the good. In ridesharing, 
if the shift from driving alone to some form of 
pooling (usually carpooling) integrates well with an 
individual's routine, then some form of r idesharing 
can be expected to continue. 

Moreover, experiences in Los Angeles (_!) have 
shown that the selection of ridesharing modes fol­
lows a maturation process. Observations over the 
last several years have found that carpoolers are 
predominantly composed of former solo drivers who 
seek alternatives to driving alone, whereas vanpool­
ers are largely former carpoolers (especially van­
pool drivers) who see vanpooling as a way to con­
tinue ridesharing and at the same time eliminate the 
use of their personal vehicle. Moreover, many bus­
poolers are former vanpoolers who see economic gains 
to commuting in an even larger vehicle, without 
severely compromising comfort found in vans. 

MARKET POTENTIAL 

The greatest potential for widespread adoption of 
ridesharing can be realized through carpooling. As 
opposed to most vanpooling and buspooling programs, 
the rolling stock for carpooling has been acquired, 
routes already exist, and the market area has the 
broadest definition (physical and psychological) of 
all potential ridesharing modes. Vanpooling 
achieves the most efficient vehicular use (when 
fully occupied) and represents a potential step-up 
for carpoolers. Buspooling's share of the ride­
sharing market often coincides with that of van­
pooling and can more efficiently serve areas where 
three or more vanpools originate. In each instance 
little, if any, new investment must be made in order 
to begin (or continue) travel in a shared-ride mode. 

Armed with the knowledge of this mode-shift 
process, many programs (either company-based or 
areawide) have been established in order to assist 
an even greater number of individuals in rideshar­
i ng. Both government, through the establishment of 
RSOs, and businesses, through the initiation of 
their own programs, have recently invested resources 
in a multitude of efforts aimed at generating an 
increasing number of routine ridesharers to thereby 
conserve energy resources. 

RIDESHARING AS AN EMERGENCY STRATEGY 

Interest in ridesharing programs has increased 
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dramatically as planners have concerned themselves 
with emergency energy programs and activities. 
Ridesharing is being considered the answer for 
satisfying the demand for fuel-saving alternatives. 
A variety of governmental efforts, including the 
Energy Emergency Conservation Act of 1979 guide­
lines, state energy office programs, and local 
energy management studies call for ridesharing 
programs to play a major role in responding to 
extraordinary levels of demand for assistance during 
crisis periods. Although the RSO or company ride­
sharing program may be the logical entity to provide 
such a response, it is not clear that these units 
are capable of an adequate response to crisis­
proportion demands. 

The ability to perform efficiently and effec­
tively in an emergency period is the result of 
first, understanding the nature of demand for ride­
sharing and second, taking the necessary preparatory 
steps in advance of the actual crisis period. 

A review of experiences from the 1979 gasoline 
shortage is helpful in differentiating between the 
nature and level of demand for regular and emergency 
ridesharing. The April-July period of 1979 saw the 
demand for ridesharing information rise as commuters 
faced a sudden and severe shortage of normal trans­
portation services and sought an immediate resolu­
tion to their dilemma. Moreover, individual 
actions, such as bus riding, curtailment of discre­
tionary trips, carpooling with a spouse, or requests 
for assistance from a ridesharing program, were 
taken out of necessity rather than choice. The 
process of selecting an alternative, as compared 
with a normal mode-choice decision, was abbreviated 
and may have followed a different path altogether 
(see Table 2). 

In late 1979 the Los Angeles area ridesharing 
program, Commuter Transportation Services (CTS), 
Inc., conducted a series of surveys in order to 
determine the impacts of the 1979 gasoline crisis on 
travel behavior and CTS, Inc.' s services <.~) • Re­
sponses from the surveys reveal the process by which 
commuters in southern California sought alternatives 
to long gasoline lines and rapidly escalating fuel 
prices. For the most part, those who eventually 
requested help from CTS were those who did not have 
a readily apparent alternative and thus were forced 
to rely on an outside source for help. Most of this 
group had known about CTS prior to the crisis; how­
ever, they had not considered a switch to rideshar­
ing during normal times. These crisis-compelled 
individuals eventually registered with CTS, Inc., 
because they could not get to work or because gaso­
line prices were too high, as opposed to the normal­
period registrant who wanted to consider carpooling 
as an alternative to driving alone. 

The timely receipt of information on personal 
travel options was of utmost importance during the 
crisis periods. Survey respondents reported that it 
took 4-5 weeks to receive information (carpool 
matchlists) from CTS, Inc. Although this time 
period may initially appear to be too lengthy, only 
12 percent of the emergency period respondents con­
sidered it too long. This finding, however strange, 
is also found among normal period commuters. Re­
sponses from case crisis registrants indicate that 
personal urgency (and expectations) may have been 
diminished due to the formation of informal carpools 
among acquaintances, while at the same time CTS, 
Inc. 's (or other rideshare program) information was 
used as a contingency measure. 

Short-Term Versus Lons-Term Ridesharins 

The changes in commuter travel behavior during the 
1979 gasoline shortage were short lived. Results 
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Table 2. Carpooler characteristics by type of carpool. 

Emergency Period 

Normal Long-Term Short-Term 
Carpooler Carpool er Carpooler 

Data Item (%) (%) (%) 

Prior mode of travel 
Drive alone 72 83 85 
Another carpool 13 9 0 
Bus IO 3 8 
Vanpool 3 2 0 
Walk or bicycle '2 :;" I 

Previous carpooling experi- 33 37 98 
ence 

Current mode after emergency 
period 

Drive alone 77 
Carpool 100 100 0 
Bus 0 
Walk or bicycle 15 
Motorcycle 0 
Van pool 
Other 8 

Knowledge of partners 
prior to carpooling 

Complete 16 17 
Partial 24 30 
None 60 53 

Importance of prior 
acquaintanceship 

Very 33 43 
Somewhat 15 12 
None 50 45 

2 
Importance of time spent 

picking up partners 
Very 45 79 
Somewhat 41 
Never 14 

Would quicker matchlist 
receipt help in forming 
carpool? 

Yes 18 13 11 
Maybe 12 8 
No 63 75 81 
Do not remember 21 

Continuing interest in 
ridesharing information 

Yes 86 64 
No 14 36 

Motivating source of 
information 

Employer 64 58 
Mass media 15 25 
Word of mouth 21 17 

Age 
Less than 25 5 11 17 
26-29 9 9 33 
30-39 29 34 9 
40-49 31 26 33 
50-65 26 20 8 

Household income 
Less than $10 000/year 5 6 10 
$10 000-$19 999/year 24 34 30 
$20 000-$29 999/year 36 22 50 
$30 000+/year 24 38 10 
No response 12 

Sex 
Male 73 43 65 
Female 27 57 35 

Note: The average distance traveled to work is 23 miles for normal carpoolers, 1 B miles 
for long-term emergency carpoolers, and 11 miles for short-term emergency car­
poolers. 

8Motorcycle. 

from CTS, Inc. 's survey indicate that, although a 
significant number of commuters chose carpooling 
during the er is is, much of this change lasted for 
the duration of the shortage. Furthermore, once the 
crisis passed, individuals reverted to their solo 
driving habits. In fact, vehicular use (and energy 
consumption) was reduced not for commute purposes, 
but rather for discretionary travel (&_). However, a 
small number of emergency poolers did adopt ride-
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sharing as a long-term change in travel mode. 
A contrast of long-term and short-term poolers 

suggests that the latter group experienced a change 
in travel behavior, as opposed to changes in atti­
tudes and behavior as related by long-term car­
poolers. More importantly, the decision process for 
long-term carpoolers, as viewed through survey re­
sponses, is similar to that of the normal period 
carpooler. 

The demographic characteristics of long-term 
poolers more closely resemble normal ridesharers 
than that of short-term poolers (see Table 2) • 
Long-term poolers tend to be in the same age brack­
ets (20 percent ages 50-65 versus 8 percent for 
short term) and have similar household incomes (38 
percent in the $30 000/year bracket) to normal 
period carpoolers. Interestingly, both long- and 
short-term poolers have a greater number (57 and 35 
percent, respectively) of females than did normal 
period poolers (27 percent). This may be indicative 
of household decisions to allocate the family auto­
mobile to primary wage earners in times of emergen­
cies and seek alternative travel options for the 
family member who earns the secondary income. 

Long-term emergency poolers also resemble normal 
period poolers in their motivations and attitudes 
toward ridesharing. Both of these groups express 
greater sensitivity to monetary concerns (i.e., 
price of gasoline) as opposed to the short-term fuel 
availability concerns of the short-term poolers. 
Fifty-eight percent of the short-term carpoolers 
(versus 64 percent of long-term poolers) sought 
assistance as a result of mass audience messages 
(e.g., freeway signs or radio) on emergency ride­
sharing. This medium, as contrasted with CTS, 
Inc. 's employer program, does not include educa­
tional or promotional information aimed at changing 
long-held attitudes on commuter travel. 

Prior experience with ridesharing also has an 
effect on how long a commuter may carpool. Almost 
98 percent of those identified as short-term car­
poolers reported they had carpooled at some earlier 
time, but not quite 40 percent of long-term car­
poolers reported similar experiences. This observa­
tion might seem contrary to what might be expectedi 
however, short-term poolers also exhibit less flexi­
bility (or possibly desire) in adapting to rideshar­
ing. When asked why they stopped pooling, long-term 
poolers (and normal poolers) cited circumstances 
beyond their control (i.e., moved residence or work 
relocation), although short-term poolers more-often 
cited personal conflicts and irreconcilable time 
differences. Consequently, the finding that short­
term carpoolers express a greater desire for prior 
acquaintanceship with potential carpoolers than do 
long-term carpooler s is not unusual. The foregoing 
observations suggest that short-term carpoolers, 
although they had had an unsuccessful experience 
with carpooling in the past, saw it as a ready 
alternative to driving alone, but only during crisis 
periods. Moreover, their prior negative experience 
with carpooling further suggests that attitude 
formation (positive or negative) plays a strong role 
in the trial and, more importantly, in the continued 
use of ridesharing modes. 

Factors such as personal habits and reliability 
of potential partners were cited as critical in 
establishing long-term carpoolsi short-term carpool-
ers cited more travel-specific variables, 
living and working within short distances 
larity of work start and stop times. 

such as 
and simi-

Implications for Preparation of Emergency Plans 

The implication of these user profiles is important 
in identifying activities during a crisis period. 
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The mission of any effort aimed at reducing energy 
consumption during shortages should be to facilitate 
speedy individual action. The point was made 
earlier that carpooling holds the most potential for 
a sustained reduction of energy consumption. The 
potential for quick initiation of carpooling during 
an energy crisis is even greater and thus should be 
the prime strategy of any emergency plan. 

The preceding sections on crisis-oriented demand 
noted that readily accessible alternatives were 
those most often used (i.e., carpooling with spouse) 
and required little, if any, educational or promo­
tional information to generate. The ridesharing 
program is thus relieved of its normal period mis­
sion of motivating individual action and thus can 
concentrate its efforts on providing mode-specific 
information with the assumption that individuals 
will act accordingly. 

The ridesharing program can act more expediently 
by providing basic ridesharing information, which 
consists of instructions on how to arrange a carpool 
by oneself and a list of potential carpool part­
ners. Although transit and vanpooling are attrac­
tive in that more individuals can be carried in one 
vehicle, the lead time to getting the vehicle on the 
road often exceeds the time individuals can wait to 
switch to a fuel-saving mode. In addition, new 
capital investments must be made to procure the 
vehicle (if vehicles are even available). Emergency 
plans often contain strategies aimed at stockpiling 
buses for use during shortages. This tactic will 
reduce implementation lead time i however, precious 
public dollars are being invested in equipment that 
has little ongoing productivity. Although this 
tactic is necessary for meeting increased transit 
ridership, much of that same demand could possibly 
be shifted to carpooling during the crisis and thus 
avoid the low-yield investment. 

In terms of vanpooling, concern must also be 
given to lead time. However, in this case the money 
invested to acquire vehicles are eventually recapped 
through fares. A potential vanpooling tactic in 
emergencies would be to use carpools as a seeding 
mechanism for vanpools until vehicles could be ac­
quired. Once the vehicles are available, several 
carpools could be questioned for their interest in 
vanpooling. This should be helpful in ensuring the 
long-term success of the vanpool because those who 
do not find ridesharing compatible with their de­
mands will drop out prior to entering the vanpool. 

Experiences from the 1979 gasoline cr1s1s can 
also be helpful in guiding the preparation of future 
emergency plans. Activity at CTS, Inc., in Los 
Angeles at one point during the fuel shortage period 
increased by 1900 percent over the same month in the 
previous year. Al though an emergency plan for in­
creased ridesharing program activities had been pre­
pared to meet the anticipated demand, implementation 
was not carried out until funding was provided after 
the start of the crisis. Demand for crisis services 
continued unabated, due in part to only responding 
to the crisis and not taking preparatory measures. 
Although this may seem obvious, only after the 1979 
experience can the level and nature of demand be 
reported. Several findings emerge from these obser­
vations: 

1. Dissemination of self-help information 
through mass media sources can be instrumental in 
modifying demand for a ridesharing program (i.e., 
most short-term ridesharers cited the media as 
source of information about CTS, Inc., services). 
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2. Dissemination of ridesharing information in 
more permanent packaging will enable users to recall 
where information is stored. In addition, a more 
substantial format will connote a greater signifi­
cance to the information piece. More emergency car­
pools were formed among those who received a match­
list during the crisis as opposed to those in the 
program prior to the crisis. In addition, a much 
smaller percentage of the precr1s1s group recall 
having a matchlist on hand to use than do the crisis 
groups. 

3. A data file should be established and updated 
for use during an emergency period and matchlists 
(and materials) should be generated at the earliest 
indication of crisis. 

4. Employee-commuter emergency readiness should 
be maintained through fire-drill type exercises at 
work sites. 

The value in understanding emergency ridesharing 
(short- and long-term) lies not in research findings 
but rather in the implications for providing ride­
sharing services during regular and emergency 
times. The expression of interest in r idesharing, 
albeit short lived, is a clear indication of the 
likelihood of switching modes if concerns can be 
addressed. Moreover, if the short-term carpool 
group can be identified, self-help information can 
be provided prior to the crisis and thus demands on 
ridesharing programs can be reduced. Last, knowl­
edge of the relation between the demand for ride­
sharing services and variables that affect vehicular 
use (e.g., price and availability of fuel) can be 
developed and reviewed periodically as a mechanism 
to forecast upcoming demand. These preparedness 
actions are only a sample of tactics aimed at modi­
fying the extraordinary surge of demand for emer­
gency response services. Although response activi­
ties cannot be avoided, only by reducing the 
potential volume can crisis-compelled commuters 
receive an adequate response. 
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Ridesharing at Construction Sites: TV A Experience 

STAN STOKEY, FREDERICK WEGMANN, KATALIN MENENDEZ, AND TOM WHITNEY 

This paper provides a case study of Tennessee Valley Authority's (TVA) ride­
share experience at the Hartsville nuclear power plant, which is under construc­
tion in middle Tennessee. As part of a formal mitigation program, TVA has 
duvulopud an uxtunsive rideshare pruyram that involves 132 vans and 17 buses 
that transport 56 percent of the day-shift employees. The costs and benefits 
derived from this rideshare program are described as is the administrative struc· 
tu re of the program. The TVA experience has shown that an employer-based 
program can benefit employees and employer as well as the community. The 
Hartsville rideshare program results in an estimated annual reduction of 19.7 
million annual vehicle miles of travel. Ridesharing has meant a net annual sav­
ings to TVA employees of $1.2 million in commuting cost and the conserva­
tion of 800 000 gal of gasoline. TVA has benefited by avoiding the need to 
construct additional lanes along TN-25, which has little or any developmental 
potential for the area. Also, through improved commuter transportation, the 
construction labor pool can be geographically expanded so that relocations 
can be held to a minimum. At the Hartsville site, 40 percent of the work force 
resides outside the immediate five-county impact area. Transportation is the 
linkage to relieve pressure on local housing, schools, utilities, public services, 
and road networks. 

Concern about energy costs and availability has 
stimulated interest in construction of large-scale 
energy projects, such as nuclear, coal, and synfuel 
plants. Because of non-transportation-oriented 
site-location factors, these projects are often 
located in rural areas. These areas do not have an 
infrastructure that can adapt easily to the massive 
influx of people and machines. A large, temporary 
influx of construction workers can cause a multitude 
of socioeconomic impacts in these rural areas. 
Ridesharing (the use of carpools, vanpools, and bus­
pools) is one alternative to mitigating these 
impacts. 

Workers either have to be attracted from neigh­
boring metropolitan areas, from which commuting 
distances will be lengthy, or reliance must be 
placed on attracting migrant workers who, when in 
residence in the local area, place pressure on local 

housing and public services. In many situations the 
local roadway systems are unable to accommodate the 
influx of construction-oriented commuter traffic 
without undue hazards or congestion. Serious ques­
tions must be addressed concerning the investment of 
scarce resources in the construction of roadway 
facilities that will result in underused roadway 
capacities after completion of construction. Road­
way construction can also involve serious environ­
mental consequences, which may delay the implemen­
tation of the construction project. 

The question then is, In what alternative ways 
can a commuter transportation system be arranged to 
minimize the undesirable impacts of transporting 
temporary workers to large-scale construction 
projects? 

BACKGROUND OF HARTSVILLE PLANT 

The Hartsville nuclear plant construction site lies 
in Trousdale and Smith Counties, about 50 miles 
northeast of Nashville, Tennessee. The combined 
population of both counties is less than 20 000. 
The only cowns wichin a radius of LU miles are 
Hartsville (population 2243) and Carthage (popula­
tion 2491) (see Figure 1). 

The critical transportation problem created by 
the Hartsville construction project is the peak-hour 
traffic generated by the construction work force. 
Maximum traffic will occur during the middle 3 years 
of a 10-year construction period, when more than 
6000 employees will be at the site. Approximately 
80 percent of the work force will approach the 
project from the west, which will compound the traf­
fic problem. 

During the initial planning to minimize the 
socioeconomic impacts of the proposed nuclear plant 

Figure 1. Location of Hartsville nuclear power plant- TO SCOTTSVILLE, KY. 

I 
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construction project, it became obvious to planners 
that either an employee commuter transportation 
program or a road-widening project would be neces­
sary to accommodate construction worker traffic. 
Initial analysis indicated that 10 miles of two-lane 
highway approaching the site would need to be wid­
ened to four lanes, at an estimated cost of approxi­
mately $7 million. This stretch of highway had no 
developmental potential for the region. In addi­
tion, a road-widening project would delay construc­
tion for at least one year. 

The approach selected by the Tennessee Valley 
Authority (TVA) was to establish an employee com­
muter transportation system. TVA' s traffic mi tiga­
tion strategy is to reduce the number of employee 
cars that approach the site by attracting workers 
into high-occupancy vehicles (buses and vans) . 
Fortunately, TVA already had experience with ride­
sharing at its headquarters in Knoxville, Ten­
nessee. However, no bus companies were readily 
available to provide service in Hartsville. TVA 
would have to develop and operate its own commuter 
transportation system. 

An agreement was reached with the Tennessee 
Department of Transportation that the impact of 
construction worker traffic would be mitigated by 
the use of a TVA-sponsored commuter transportation 
system. The state would monitor the traffic and 
reserve the right to require TVA to take appropriate 
measures if acceptable traffic volumes were ex­
ceeded. In order to maintain an acceptable traffic 
flow, about half of the day-shift work force at peak 
employment (6000 employees) would need to be in 
high-occupancy vehicles, which would take approxi­
mately 1300 of the workers' cars off the road. 

A voluntary carpool program would not do the 
job. Such a dramatic shift in commuting behavior 
requires persuasion by management as well as eco­
nomic incentives, such as reduced commuting costs. 
This effort required that the current 1. 7 average 
vehicle occupancy rate experienced at other TVA 
construction sites be raised to about 5 persons/ 
vehicle--a shift of more than 2000 workers from cars 
to high-occupancy vehicles. This shift would re­
quire the extensive use of buspools and vanpools. 
As of January 1980, 133 vans and 17 buses were in 
operation and more than 4000 workers were at the 
project. 

RIDESHARE ORGANIZATION AND ADMINISTRATION 

In April 1976, TVA issued the first van at Harts­
ville. The employee commuter transportation program 
was established as a cooperative effort between TVA 
and its employee credit unions. Legal restraints 
prevent TVA from directly purchasing commuter equip­
ment. Federal law [U.S. Code Section 68 (a) (c) (2)] 
specifically forbids the use of government-owned 
vehicles for the transporting of government em­
ployees between their homes and places of employ­
ment. Consequently, the TVA employees credit unions 
finance and hold title to the vans and buses. They 
also serve as a depository for fares and provide for 
insurance coverage. 

Administration, operation, and monitoring of the 
program are handled by TVA's employee transportation 
branch. The collection of funds, payment of ex­
penses, and other accounting functions are adminis­
tered by TVA's division of finance. TVA maintains a 
rideshare office at Hartsville to administer the 
program, which requires monitoring of ridership, 
selection of ~rivers, maintenance of equipment, and 
collection of fares. The office is staffed by a 
rideshare coordinator and secretary. 

Vanpools and buspools, like any public means of 
transportation, are subject to state regulation. 
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The TVA vanpool program encountered some initial 
confusion as to operating, licensing, and author­
ity. These problems were resolved in March 1976 
when the Tennesse General Assembly passed a bill 
(House Bill No. 2184) that exempts vanpools from the 
regulatory powers of the Tennessee Public Service 
Commission. Under this bill, it is legal to operate 
vanpools in Tennessee as long as they meet estab­
lished criteria. 

Bus and van drivers are selected from the appli­
cations submitted to the rideshare coordinator 
according to considerations such as regularity of 
work hours, driving record, age (over 25), and 
location in relation to potential riders. The staff 
introduces drivers to program procedures and helps 
them form pools. After the pool is established, the 
driver selects at least one alternate driver. 

An underlying policy of the TVA vanpool program 
is that the driver should take primary responsi­
bility for his or her van and its pool. This not 
only cuts down on staff demands but also allows the 
driver to become a significant part of the program 
and draws on his or her knowledge of the area and 
fellow workers. The driver arranges the route, 
pick-up points, and schedule. The informal rules 
that govern operation of the van are usually set by 
the driver in conjunction with the riders. 

The driver is furnished with a van and a gasoline 
credit card. Maintenance work is performed at local 
garages and is charged to the vanpool program. 
Backup vans are kept at some of these garages for 
temporary use during the maintenance period. If no 
backup is available or a van fails to operate, 
prearranged carpools take the riders to work and 
their drivers are reimbursed. The driver is re­
sponsible for cleaning the van in return for 50 
miles of free personal use per week. Drivers are 
charged 20 cents for each additional mile of 
personal use above 50. 

Buspools operate in a similar manner with drivers 
and backup drivers drawn primarily from teamsters 
employed at the site. Drivers are paid $10/day plus 
5 percent of fares (fares range from $1. 25-iD. 50/ 
rider per day for short and long hauls, respec­
tively). Backup drivers receive pay only when they 
drive. They receive a free ride for collecting 
fares. If drivers elect, they can receive $20 
compensation/week for washing and cleaning the bus. 
Each vanpool rider is charged a set fare based on 
the van's daily round trip mileaage. The van riders 
pay fares weekly and bus riders pay daily (see 
Figure 2). 

The vans are 15-passenger maxivans. The buses 
are 40-passenger Blue Bird All Americans. All vehi­
cles and drivers are covered by Travelers Insurance 
Company. 

Bus and van insurance coverage includes the fol­
lowing: 

Coverage 
Liability 
Comprehensive-collision 

for buses 
Comprehensive-collision 

for vans 
Medical payments 
Uninsured motorist 
Umbrella 

RIDESHARE STATUS 

Limit of Liability ($) 
l 000 000 

1000 deductible 

Self-insured 
10 000 
250 00 0 
5 000 000 

As of January 1980, TVA's commuter pooling program 
at Hartsville consisted of 132 vans and 17 buses 
that transport approximately 56 percent of the day 
shift employees. The average bus ridership is 35 
and van ridership is 10. 
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Figure 2. Employees boarding bus used for ridesharing program. 

Figure 3. Quitting time at Hartsville construction site. 

Table 1. Benefits of TV A ridesharing program in Hartsville. 

Item 

No. of vehicles 
Avg. occupancy 
No. of persons participating 
Private vehicles not driven to construction sitea 
Reduction in private automobile annual VMT 
Remaining private automobile annual VMT to 
access rideshare mode 

Net difference in private automobile annual VMT 
Vehicle miles for rideshare vehicle 

Note: All data are as or January 1980. 

Van 

132 
IO 
1320 
780 
13 918 200 
I 687 000 

12 231 200 
2 366 100 

Bus 

17 
35 
590 
350 
8 505 000 
I 026 900 

7 476 100 
413 100 

8Bascd on a 1. 7 occupancy rate For construction workers at other construction sites. 

The employee commuter system is only provided for 
the west corridor to the constructi.on site, where 
mitigation actions were deemed necessary. No 
commuter service is provided by TVA on the second 
shift or to the east. Some limited buspools and 
vanpools provided by private operators help fill 
this gap. 

Rideshare vehicles carry TVA annual (nonmanual) 
and hourly (manual) employees from a number of 
cities and towns in middle Tennessee to the con­
struction site. The 78 vans operated by hourly 
construction workers have an average one-way trip 
le11gtl1 of 40.7 11111.,,s, and the 55 vans operated bY 
annual employees have an average trip length of 28 
miles. The buses primarily haul hourly construction 
workers and have an average one-way trip length of 
48.6 miles (see Figure 3). 

Benefits 

Although TVA's employee transportation effort at 
Hartsville is to keep vehicular traffic on TN-25 
below its rated capacity, an effective employee 
transportation system also has provided several 
spinoff benefits to TVA, the community, and the 
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employees themselves. Perhaps the most significant 
benefits of the ridesharing program are the reduc­
tion of traffic on TN-25 and the conservation of 
fuel. More than 1100 private vehicles are not being 
driven each day to the construction site. The ride­
share effort then translatcc into u reduction of 
19. 7 million annual vehicle miles of travel (VMT), 
even after consideration that 70 percent of the 
ridesharers will use their automobile each day to 
drive to a park-and-ride lot (see Table 1). 

One of the direct consequences of a reduction in 
VMT is the savings in V<=hicl"' operating cost. Re­
cent statistics indicate that the average cost of 
operating a vehicle is 12.4 cents/mile for a 
standard-size automobile and 6. 23 cents/mile for a 
subcompact. The following analysis, based on a 
50-50 mix of standard and subcompact, results in a 
cost of 10.3 cents/mile. If the vehicles eliminated 
by commuting are sold, all of the savings in operat­
ing cost are passed on to TVA employees, thereby 
increasing their disposable income. If a TVA em­
ployee does not sell his or her second 
of r ideshar ing but only uses it less, 
savings would be about those quoted. 
generated for Hartsville assumed that 

car 
his 
The 
the 

because 
or her 
figures 
present 

commuting vehicle will not be sold. This is a con­
servative estimate since a recent survey of 455 
vanpoolers indicates that 6 percent of them sold an 
automobile and 18 percent postponed a decision to 
buy a new car because of the vanpool system. Sav­
ings in vehicle operating costs, however, are offset 
to some extent by the cost of r idesh<ir ing. User 
cost savings in comparison with private automobile 
driving are given below: 

1!fil1!. 
Annual reduction in automobile 

VMT 
Cost reduction for less automobile 

Savings 

19 709 300 

driving at 10.3 cents/mile ($) 
Bus fares paid at $2.38/day avg ($) 
Van fares paid at $1.75/ day avg ($) 
Annual TVA employee savings ($) 

2 030 058 
333 795 
519 750 
1 176 513 

It is estimated that 806 800 gal of fuel are 
saved annually at the present level of ridesharing 
as opposed to reliance on the private automobile. A 
breakdown of changes in fuel consumption by mode is 
given below. 

Changes in Annual VMT 

Automobile 
Van 
Bus 

Reduction of 19 709 300, 
Increase of 2 366 100, and 
Increase of 413 100. 

Changes in Annual Fuel Consumption 

Automobile (at 18 miles/gal) 

Van (at 10 miles/gal) 

Bus (at 8 miles/gal) 

Reduction of 
l 095 000 gal, 
Increase of 
236 600 gal, and 
Increase of 51 600 
gal. 

Net Change in Annual Fuel Consumption 

All modes = Reduction of 806 800 gal (ignoring that 
buses use diesel fuel, but automobiles and vans use 
gasoline). 

Increase in Convenience 

Opinion surveys of TVA vanpoolers indicated addi­
tional desirable aspects of the program. As sum­
marized in the table below, vanpoolers are particu-
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larly conscious of the reduced costs of commuting 
and reduced energy consumption. Also significant, 
but more difficult to quantify, is the perceived 
relief from the tensions of driving each day. An­
other important factor noted was the ability to make 
the vehicle formerly used for commuting available 
for other family members during the day. Note that 
70 percent of the vanpoolers own two or more cars, 
thus they are riders by choice. Only 1 percent of 
the riders were without an automobile. 

Perceived Benefit 
Conserve gasoline 
Less-expensive means 

of travel 
Safer in case of accident 
Less damaging to the 

environment 
Freedom from tension 

of driving 
More comfortable 
Develop new friends 

Frequency of Response 
from 1977 Survey (%) 
57 

30 
3 

1 

7 
1 
1 

Another benefit of the rideshare effort is the 
employment opportunities provided to minority em­
ployees. This is illustrated in the table below, 
which gives participation in employee transportation 
by race in July 1978. More than half of the Harts­
ville minority employees participate in the TVA 
employee transportation program, and 97 percent use 
some form of ridesharing. 

Minority White 
Mode of Travel Ein(;!loyees l%l Ern(;!loyees 1%1 
TVA bus or vanpool 53 36 
Private van 9 5 
Carpool 35 42 
Drive alone 3 17 
Percentage of total 

r ideshar ing 97 83 

Ridesharing at Hartsville has proved to be more 
economical than building additional highway capacity 
and constructing and maintaining 1000 additional 
on-site parking spaces. In addition, valuable space 
not needed for parking is used for laydown areas 
(e.g., storage of pipes) needed during construc­
tion. The cost savings of deleting temporary gravel 

Abridgment 
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parking lots is at least $500 000. 
Besides the obvious benefit of reducing traffic 

congestion on TN-25, a system of ridesharing has 
also encouraged workers to commute from outside the 
impact area. This has reduced the overall impact of 
the project on nearby school systems and local 
government services. The ratio of commuters to 
movers is greater than anticipated. Therefore, the 
cost to the community and to TVA to mitigate the 
effects of the project on education (i.e., payments 
to school systems) and other public services has 
been kept to a minimum. 

As a result of the employee transportation pro­
gram, the Hartsville project can draw its work force 
from a wide geographic area. TVA's ability to 
attract large numbers of skilled construction 
workers has been substantially increased. As a 
corollary to this, the project should be better able 
to meet construction schedules. 

CONCLUSION 

An employer-based transportation program can be 
shown to benefit the employees and the employer, as 
well as the community. Rather than the construction 
project having an adverse impact on a local area 
through the influx of a large temporary work force, 
an entire region absorbs the work force. At the TVA 
Hartsville site, 40 percent of the work force 
resides outside the immediate five-county area. 
Transportati'on is the linkage to relieve pressure on 
local housing, schools, highway system, and public 
services. 

Employer-based vanpool and buspool programs 
cannot totally eliminate the impact of heavy traffic 
loads and inconvenience to the local community, but 
ridesharing is an alternative to building additional 
highway capacity and public services that cannot be 
fully used after construction. Ridesharing will not 
eliminate all costs but will be more cost effective 
than wasteful construction of unneeded facilities. 

The TVA experiment at Hartsville has been so 
effective that a similar program has been developed 
at Yellow Creek, Mississippi. It now has 13 buses 
and 27 vans that carry more than 29 percent of the 
day shift. Overall, TVA has developed a transporta­
tion system that involves 625 vans and 93 buses at 
25 different TVA installations. 

Role of the Transportation Broker at Children's 

Hospital of San Francisco: A Case Study 

CLIFF CHAMBERS 

Children's Hospital of San Francisco has implemented various ridesharing pro­
grams to provide employees with alternatives to the single-occupant vehicle, 
reduce neighborhood parking congestion, and thereby garner neighborhood 
support for a major remodeling project. Wilbur Smith and Associates prepared 
a transportation plan in May 1978. Recommended program elements included 
ridesharing, transit information, transit improvements, parking management 
strategies, and the hiring of a transportation broker for implementation pur­
poses. Rotating shifts, a large proportion of part-time employees, a 30 percent 
annual turnover rate, and shift changes required nontraditional approaches to 
ridesharing efforts. A carpool and vanpool program offers personalized match­
ing service, the incentive of free parking, and active cooperation with neighbor-

ing institutions. Among the 1400 employees, 56 active carpool groups and 5 
joint institutional vanpools have been organized. Faced with poor crosstown 
transit service and poor Bay Area Rapid Transit connections to the south, 
Children's and two neighboring hospitals are cosponsoring an employee shuttle 
service. Wilbur Smith and Associates conducted a two-year program evaluation 
in April 1980. The number of drive-alone employees was reduced from 752 
to 574. Key factors included the increase of the ridesharing modal split from 
15 to 23 percent and transit from 16 to 20 percent. Three strong influences 
have aided alternatives programs for commuters. A neighborhood preferential 
parking program, begun in August 1979, has restricted employee parking in a 
24-block area that surrounds the hospital. The two Bay Area ride sharing 
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agencies have provided tremendous support. Finally, the Joint Institutional 
Transportation Brokers Association has provided a valuable forum for ex­
changing ideas, advancing public transit improvementll, and cooperating on 
joint marketing efforts. 

Children's Hospital of San Francisco is an acute­
care facility located in the northwest quadrant of 
San Francisco. Across the street is Marshal Hale 
Hospital, which has one-third the number of Chil­
dren's 1400 employees. Both hospitals are situated 
in lovely residential areas; three diRtinct neigh­
borhood entities and two commercial shopping dis­
tricts are located within the hospitals' sphere of 
influence. Active neighborhood associations exist 
to preserve the integrity of their middle-to-upper­
income neighborhoods. Both hospitals are major 
traffic and parking generators and create problems 
of on-street parking availability and through traf­
fic in adjoining neighborhoods. 

Children's Hospital has been especially concerned 
about hospital-neighborhood relations. By late 
1977, Children's had received its certificate of 
exemption from the state for a multimillion dollar 
modernization project. In order to receive city 
planning commission approval for the project, it had 
to enlist the support of neighborhood organiza­
tions. Neighborhood persons had a platform, and the 
planning commission and the board of supervisors 
were ready to listen. 

In order to create a constructive relationship 
with the neighborhood, Children's initiated a 
hospital-neighborhood steering committee. After one 
meeting, neighborhood concerns surfaced and were 
quickly summarized--parking and traffic congestion. 

These hospital-neighborhood concerns about park­
ing and trffic are not unique to Children's Hos­
pital. Construction plans at two other major insti­
tutions in San Francisco during the mid-1970s 
prompted the city to approve an institutional master 
plan ordinance in June 1975. The ordinance es­
tablished master plan requirements for universities, 
hospitals, and sanatoriums. Enforcement was ensured 
by relating such plans to planning commission action 
on conditional use applications and building permit 
applications. 

The ordinance required institutions to develop a 
transit action plan as part of the overall institu­
tional master plan. The city Planning Department 
invited 14 major hospitals, universities, and Fire­
man's Fund Insurance Company to a meeting to discuss 
the potential benefits of the institutions working 
together to solve some common transportation prob­
lems. Faced with escalating gasoline prices, a new 
preferential parking ordinance, and the institu­
tional master plan ordinance, administrators at the 
institutions agreed to the logic of cooperative 
action. The joint institutional transportation 
system management group thus became the parent 
organization for r idesharing programs at Children's 
Hospital and Marshal Hale, as well as for other 
nondowntown institutions in San Francisco. 

Taking the cue from a successful University of 
California at San Francisco program, and seeing the 
legitimate neighborhood concerns, Children's Hos­
pital retained the services of Wilbur Smith and 
Associates in December 1977 to develop a transporta­
tion system management (TSM) plan. 

DEVELOPING A TSM PLAN 

The scope of work for the Wilbur Smith study <ll 
included determination of trip characteristics, 
documentation of parking and traffic impact gener­
ated by the hospital, analysis of candidate mitiga­
tion measures, and development of a transportation 
plan. 
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The results of an employee survey indicated that 
a daily work force of 1001 is divided into three 
shifts: 77 percent day shift, 17 percent evening 
shift, and 6 percent night shift. Of these, 57 
percent were full-time, permanent; 32 percent were 
part-ti me; and 11 percent were others. The modal 
split showed that 59 percent drove alone, 15 percent 
shared a ride, 16 percent used public transit, and 
10 percent walked or bicycled. '!Wo-thirds of all 
workers lived in San Francisco1 12, 12, and B 
percent lived in the North Bay, Peninsula, and East 
Bay, respectively. h parking survey revealed a peak 
on-street parking demand of 390 employee vehicles, 
25 percent of the study parking spaces. 

The study results generated 31 recommendations 
that fell into three categories: ridesharing pro­
grams, parking management, and public transit im­
provements. The recommendation to hire a transpor­
tation broker was Children's Hospital's first step 
toward transforming paper recommendations into 
reality. An agreement was worked out with Marshal 
Hale Memorial Hospital for them to pay 25 percent of 
the broker's salary. 

RIDESHARING PROGRAMS 

Initial ridesharing efforts involved a fairly tradi­
tional approach and work with two Bay Area ride­
s haring agencies: Rides for Bay Area Commuters, 
Inc., (RIDES) and the Golden Gate Bridge, Highway, 
and Transportation District's Ridesharing Division. 
The campaign was launched with a letter sent to all 
employees from the chief executive officer that 
extolled the virtues of ridesharing and offered the 
incentive of free parking for carpool groups or 
vanpools of three or more. Campaign posters 
abounded. A large vanpooling display was set up in 
the cafeteria. A demonstration vanpool from RIDES 
came out to the hospital to enable employees to 
experience vanpooling comforts in a relaxed atmos­
phere. Articles were placed in the hospital news­
letter for three consecutive weeks. The initial 
result was 53 applications from Children's Hospital 
and 27 from Marshal Hale. Tremendous enthusiasm and 
interest was generated, but not one vanpool resulted 
from the initial campaign. 

After two months of effort, I began to realize 
that the hospital work environment had a number of 
organizational constraints to a successful ride­
sharing program: rotating shifts, staggered work 
hours, shift switches, and a large number of part­
time employees. 

In order to provide employees with feasible 
transportation alternatives to the single-Qccupant­
vehicle trip, the ridesharing program had to be 
adapted to accommodate the nature of hospital 
scheduling. To date, Children's Hospital has 56 
active carpool groups registered and five joint 
institutional vanpools. A recent survey (..?_) re­
vealed that 296, or 23 percent, of all employees now 
share a ride to work. The r ideshar ing program was 
perhaps the biggest factor in reducing the number of 
drive-alone Children's Hospital employees from 7 52 
to 574. 

An analysis of why the two-year ridesharing modal 
split goal of 21 percent was exceeded shows eight 
key factors: 

1. Employees were obviously concerned about the 
on-street preferential parking program. These 2-h 
restrictions (except vehicles that have residential 
permits) would affect 510 employees from both Chi 1-
dren 's and Marshal Hale who were parking on-street 
all day long. The spring of 1979 also had a large 
impact on employee commuting habits. Long gasoline 
lines and escalating gasoline prices sensitized 
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employees to their daily commute. These two events 
were drive-alone disincentives that precipitated the 
urge to look for commuting alternatives. 

2. Ridesharing incentives were offered. The 
incentive of free parking for carpool groups of 
three or more employees has proved to be the most­
effective TSM measure to date. The ability to park 
close by with no parking hassles proved to be a 
strong motivating force in both forming and main­
taining the carpool group. 

3. The rideshare-matching system emphasizes core 
groups. Thirty-four of 56 existing carpool groups 
contain at least two members from the same depart­
ment. If employees are going to make a successful 
transition from the single-occupant vehicle, they 
must feel comfortable with the situation. Most 
employees know of at least one employee who lives in 
their general area or along their corridor who works 
their same hours. Once these core groups are given 
the incentive to share a ride, it is easier to add 
one or two additional employees to the r ideshar ing 
group. 

4. Flexipools are encouraged to enable nursing 
personnel who have rotating shifts to rideshare. A 
group of 15 employees have a designated park-and­
ride location. Because of days off, illness, and 
vacation, an average of 8 of the 15 work any one 
day. Whoever shows up before the appointed depar­
ture carpools that day. The riders pay the drivers 
a flat rate. 'IWo such groups exist. 

5. Neighboring institutions are used in the 
matching process. This is accomplished in two 
ways. The ridesharing applications are forwarded to 
RIDES. Each employee receives a matchlist that con­
tains names from Children's and neighboring insti­
tutions and businesses in our area. In approxi­
mately two weeks, I follow up on these r ideshar ing 
requests to see if the RIDES matchlist was helpful 
to the applicant. 

Since Fireman's Fund Insurance Company, for 
example, is located only three blocks from Chil­
dren's but does not forward ridesharing applications 
to RIDES, special searches are conducted on their 
in-house computer matching system to locate poten­
tial ridesharing matches. Direct referrals are also 
made to some of Fireman's Fund's vanpools and club 
buses. 

6. New employees hear of commute alternatives 
during a 10-min slide show. Each ridesharing appli­
cation received at orientation sessions is given 
special attention at a critical time before commut­
ing habits are established. 

7. Follow-up is very important. All ridesharing 
applicants are called approximately 2.5-3 weeks 
after their original date of application. If an 
acceptable ridesharing arrangement has not been 
accomplished, additional efforts are made. 

8. Once a carpool group is formed, it is re­
quired to complete a carpool registration form. 
This procedure enables me to keep accurate records 
of where the carpool originated, how many are in the 
carpool, and the type of vehicles used. It also 
serves to verify the existence of the carpool group. 

All members of the carpool group are required to 
attend a 15-min carpool orientation session before 
recei.vi.ng their parking card. The purpose of the 
orientation is to go over carpool parking policies, 
issue the parking decals, explain the use of the 
parking card, and explain the monitoring system. It 
also gives new carpcol groups some helpful sugges­
tions in forming their carpool group, such as ex­
change of home phone numbers, discussion of 
insurance policy coverages, and promptness guide­
lines. Most important, it gives the carpool group 
members an opportunity to check each other out over 
coffee before they start carpooling. 
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PARKING MANAGEMENT 

There has been a strong correlation between the suc­
cess of Children's rideshar ing efforts and parking 
management. As is the case with all San Francisco 
hospitals, demand for parking is greater than the 
supply. A number of user groups compete for this 
finite resource: patients, visitors, employees, 
department heads, attending physicians, interns, 
volunteers, and students. Combined with two medical 
office buildings, associated tenant physicians, and 
their patients, the competition for off-street park­
ing is intense. 

In terms of TSM, there are three major facets to 
a parking management program: prioritization, con­
trol, and pricing. 

Establishment of a priority among garage users 
that gives carpools and vanpools of three or more 
top priority ensures that they will have off-street 
parking on demand. Top priority also means that 
they have the right to bump garage users of lower 
priority should lack of garage space occur. In 
addition to carpools, patients, visitors, board 
members, and administrators are in the top-priority 
category. 

The second major initiative for establishing 
preferential carpool and vanpool parking was for an 
on-street carpool-permit-parking area. Maple Street 
separates Children's and Marshal Hale for a one­
block duration. Preferential parking for vanpool 
and carpool vehicles would exempt these vehicles 
from on-street time restrictions. 

The primary reason for advancing this proposal 
was that Marshal Hale only has a total of 62 off­
street parking spaces and cannot provide off-street 
preferential parking for ridesharing groups. The 
provision of on-street space would give joint insti­
tutional carpool and vanpool groups the priority 
they deserve. The enabling ordinance to allow car­
pool permit parking has been approved by the board 
of supervisors and signed by the mayor. It is 
awaiting implementation. 

The second major parking management element is 
control. The carpool policy requires carpools to 
have three or more occupants on entry into the park­
ing structure. Exceptions to this rule are vacation 
or absence due to illness of one or more carpool 
members. Experience has shown that carpool groups 
of four or five experience difficulty in having 
three members come to work on any one day because of 
rotating shifts. Although scheduling difficulties 
are not an exemption from the rule of three, exemp­
tions due to illness or vacation give the ride­
sharing groups a fighting chance. 

In order to monitor this policy, a security guard 
checks the vehicle's occupancy on garage entry one 
random day per week for 2 h. If a group has less 
than three, he asks them which of the carpool 
members is ill or on vacation. The report comes 
back to the transportation office, rule-of-three 
exemptions verified, and appropriate action taken 
when violations occur. This process has resulted in 
the suspension of parking privileges for just three 
carpool groups. 

The final control measure is at the time of car­
pool privilege issuance. All carpool groups are 
required to fill out a carpool registration form and 
sign a statement of agreement to adhere to the 
policies. 

The third major parking element is pricing. At 
Children's, three pricing classifications exist for 
the off-street parking facilities: 

i. Hourly, full daily rate for patients and 
visitorsi 

2. Prepaid monthly rate for day-shift employees, 
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medical office building employees, graduate stu­
dents, and undergraduate students; and 

3. Courtesy parking for evening and night-shift 
employees, carpools, vanpools, medical staff (physi­
cians), administrative staff, volunteers, and board 
members. 

The garage parking rates were recently raised to 
$0.85/h with a $4.00 maximum daily rate, $30/month 
for two-employee occupants per vehicle, and $35/ 
month for one-employee occupant per vehicle. The 
pricing structure equates the free parking perks 
that administration has historically received with 
free carpool and vanpool parking. 

TRANSIT INFORMATION AND IMPROVEMENTS 

Compared with San Francisco as a whole in 1978, the 
modal split for transit of Children's Hospital was 
low; only 16 percent of all work trips were made on 
public transit. This compares with 23 percent for 
Pacific Medical Center and 19 percent for St. Mary's 
Hospital. 

Because of San Francisco's radial transit system, 
no direct crosstown transit line is within easy 
walking distance of the hospital for the approxi­
mately 470 employees at Children's who live in the 
southern portion of San Francisco. For the majority 
of these employees, existing transit service in­
volves either two transfers or a time-consuming 
journey downtown before transferring. This involves 
extensive backtracking and is unacceptable to most 
e1nployees. 

Wilbur Smith and Assoc i ates established a goal of 
33 percent transit modal split for Children's Hos­
pital in 3-5 years. To accomplish this goal, the 
most-important actions are route and service im­
provements for crosstown travel. To this end, the 
consultant recommended that Children's vigorously 
support the up-coming San Francisco Municipal Rail­
way (MUNI) five-year plan, which would vastly im­
prove crosstown transit travel. The second sugges­
tion was to sell "fast passes", MUNI' s monthly 
transit pass. The third area of action was to 
provide transit information at the three main hos­
pital entrances. Finally, the recommendation was 
made to improve security at bus stops and to build 
bus stop shelters and benches. 

The MUNI route improvements were projected to 
reduce on-street parking by 14 percent. The other 
transit support actions combined might reduce on­
street parking by 1 percent. Obviously, efforts 
needed to be concentrated on providing route im­
provements. 

Children's Hospital is fortunate that San Fran­
"cisco has been developing a five-year plan since 
1974. Most of MUNI's routes were inherited from 
previous private owners; the five-year plan tends to 
develop transit into a more equitable and cost­
effective system. Phase lA was implemented in 
August 1979. 

The transportation broker can play an important 
advocacy role in promoting transit improvements. In 
working with MUNI services, there have been a number 
of levels where this input has been provided. These 
range from giving public testimony at a city public 
utilities commission meeting to working with MUNI 
planning staff to develop acceptable scheduling. 
Input has been provided on a number of opportuni­
ties. During critical hearings on the five-year 
plan, the support of a major insti tu ti on can coun­
terbalance the "I do not want that bus on my street" 
testimony. From time-to-time, MUNI staff have asked 
me, as the transportation broker, to attend public 
utility commission meetings to give support to a 
transit improvement item. 
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The major crosstown transit improvement to Chil­
dren's and Marshal Hale is the proposed 33-Stanyan 
route. Because it is a trolley coach line that 
needs overhead wiring before implementation, MUNI 
service is not scheduled until sometime beyond 
1982. Because the Wilbur Smith study identified a 
market for this service of at least 65 employees 
from Children's alone, ways were explored to capture 
this market on an interim basis. 

A proposal was submitted and accepted by adminis­
trations at both Children's and Marshal Hale for an 
interim employee shuttle service. The shuttle 
provides an alternative to those 470 employees who 
live in the southern portion of San Francisco and 
Daly City. 

By providing a crosstown link to Children's and 
Marshal Hale, substantial reductions in transit 
travel times and transfers are realized. The 
shuttle route connects with Bay Area Rapid Transit 
(BART), MUNI's new MUNI metro, and key MUNI transfer 
locations. The route also dissects zip codes that 
have high concentrations of employees and provides 
access to a park-and-ride location. 

Service frequencies of an average of 20 min are 
accomplished with the use of two shuttle vehicles. 
The shuttle schedule is coordinated with the be­
ginning and ending of shifts from 6:30 to 8:30 a.m. 
and 3:00 to 5:00 p.m. 

Revenue analysis projected that an 81 percent 
subsidy would be required for shuttle operation. 
The subsidy monies would be generated through new 
parking revenues at both institutions. At Chil­
drens' this would be accomplished through adjust­
ments in parking garage rates. At Marshal Hale, a 
new coin-operated system was proposed for an un­
controlled 25-space surface lot. 

A bid packet was prepared and sent to various 
charter operations and the San Francisco jitney 
operators association. The bids were reviewed and 
references checked. The charter operator selected 
has a mixed fleet of 14-passenger Dodge vans and 
17-21-passenger minibuses, which would provide some 
flexibility in ridership fluctuations. The most 
time-consuming part of the shuttle service develop­
ment was the preparation of the necessary con­
tracts. I worked closely with lawyers from both 
institutions to negotiate an acceptable trilateral 
agreement among Children's, Marshal Hale, and the 
contractor. Liability and contract organization 
issues worked its way through a five-month review 
process. 

The shuttle service has been in operation since 
February 1980. St. Mary's Hospital joined a few 
months later. Ridership has grown steadily to an 
average 94 passenger trip/day. The transit support 
measures have also been implemented. The selling of 
monthly fast passes at the hospital has proved to be 
a popular benefit for employees. It is also a nice 
neighborhood service. MUNI produced some very 
attractive schedule and route racks. Located at 
convenient locations, they are an excellent transit 
information center. The racks have also helped to 
market the services of public transit. 

MARKETING 

In order to achieve a successful transportation 
program at Children's Hospital, various strategies 
had to be devised to get the message across. Mar­
keting has played a vital role in my daily activi­
ties as transportation broker. The transportation 
programs not only had to be sold to the average 
employee but also to the hospital administration, 
the neighborhood organizations, and to governmental 
agencies responsible for implementation of elements 
of the transportation action plan. 
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The normal marketing effort at most institutions 
is a ridesharing campaign. This effort is normally 
the equivalent of a United Way campaign: precam­
paign publicity, a letter from the administrator, a 
collection period, and the campaign is over until 
next year. Working with people's commuting habits, 
however, is a process over time. The campaign can 
plant the seed, but nurturing is required for the 
ridesharing concept to be accepted within an insti­
tution. 

The nurturing process at Children's Hospital and 
Marshal Hale has involved frequent articles in the 
hospital newsletter, active participation in new 
employee orientations, making departmental presenta­
tions, and newspaper coverage. One of my most­
valuable contacts within the hospital has been the 
director of public information. Children's Hospital 
has a weekly newsletter that is distributed to all 
employees. Copy is frequently provided to her and 
her assistant on a wide variety of transportation 
programs and issues of interest to employees. In 
trying to gain media coverage to give programs some 
community visibility, the director of public infor­
mation has been a valuable asset. 

Finally, the more management support and partici­
pation during promotional campaigns, the better. In 
August 1979, when preferential parking was about to 
begin, the chief executive officer held a series of 
three employee meetings to announce the new trans­
portation programs that were being implemented 
immediately or in the near future. He combined this 
topic and information on the building program (which 
was his main reason for holding the meetings). 

JOINT INSTITUTIONAL TRANSPORTATION BROKERS 
ASSOCIATION 

Reference has previously been made regarding joint 
institutional efforts for ridesharing programs, 
proposals to transit and governmental agencies, the 
employee shuttle service, and marketing. Without 
the forum of the Joint Institutional Transportation 
Brokers Association (JITBA), progress in many TSM 
areas would not only be more difficult and time 
consuming but also more costly with fewer results. 

A good portion of the joint institutional efforts 
are handled through the JITBA. The association is 
actually an outgrowth from the original hospital 
administrator parent group discussed earlier. The 
original program called for an institution to hire 
or designate a transportation broker. Part of this 
original program was a 10-week transportation broker 
training course held at Golden Gate University. 
Throughout the sessions, the logic for working 
together on various programs became obvious. The 
need to keep channels of communication open, share 
ideas, and discuss successes and failures spawned 
the idea to have regular monthly meetings. 

Because TSM plans at each of the 13 participating 
institutions were being prepared by De Leuw Cather 
and Company ( 3) during the same time period, the 
transportation-broker became involved with the plan 
development, was familiar with its goals, and was 
committed to seeing the paper recommendations become 
reality. Of course, the degree of commitment was 
dependent on the transportation problems encountered 
at the institution, management support, and the 
interests of the individual transportation broker. 

During the initial organizational meetings, it 
was decided to establish bylaws for the associa­
tion. The necessity of having the president spend 
at least 25 percent of his or her time devoted to 
coordinating activities of the association was also 
discussed and eventually approved. Since I was 
elected president in August 1979, my time has been 
divided in three ways: 25 percent to JI TBA, 25 

29 

percent to Marshal Hale, and 50 percent to Chil­
dren's Hospital. 

JITBA was fortunate to have a budget of $14 000 
available from an Urban Mass Transportation Act of 
1964, as amended, Section 9 grant. It was decided 
to have 115000 allocated to the association's presi­
dent's institution for time spent on association 
activities, with the remaining $9000 earmarked for 
JITBA projects. 

The monthly meetings are rotated among member 
institutions. An agenda is established for each 
meeting but serves more as a focus than as a 
rigorous schedule. The meetings have served as a 
support group, information exchange, action cat­
alyst, and as a useful forum for interface between 
the brokers and transportation entities. 

Transportation brokers, by their very nature, are 
generally the only individuals within the institu­
tion who work on transportation issues. The excep­
tion is the University of California at San Fran­
cisco, which has a transportation staff of three. 
It has been useful for the barkers to share their 
successes and disappointments in a somewhat informal 
environment. Sharing experiences is a catharsis for 
the work frustrations one encounters in trying to 
motivate employees to give up driving alone to work. 

The broker meetings are also a time for exchange 
of information. Whether it be a new transit map, an 
interesting newspaper article, or an upcoming 
meeting on a crucial transportation issue, there 
always seems to be something of current interest to 
exchange. Because the transportation broker is in 
business to disseminate information, information 
garnered at the meeting is passed on at an exponen­
tial rate. 

For most meetings, we invite an outside guest. 
They are normally action-oriented sessions with much 
dialogue between the guest and the brokers. At one 
meeting, for example, we invited the senior planner 
for the Golden Gate Bridge, Highway, and Transporta­
tion District. We asked him to briefly review the 
district's long-range plans adopted in 1975. More 
specifically, we asked him to review an element of 
the plan that would disperse the civic center route 
to Park Presidio and Geary Boulevard. This route 
change would provide direct service to seven of our 
member institutions who currently have cumbersome 
backtracking service from Marin County. He was also 
able to outline the history of the original pro­
posal, why the Geary Boulevard element has not been 
implemented, and the prospect for future implementa­
tion. After much discussion, the brokers decided to 
have a letter written to the bridge district that 
asks to make a formal presentation on this pro­
posal. JITBA received a quick response to appear 
before the transportation committee. JITBA members 
are currently following the proposal through the 
approval process. 

Many of the specific projects JITBA undertakes 
are handled through committees. When it was de­
cided, for example, to produce a professional slide 
show for use at new employee orientations, a com­
mittee was formed to select the consultant, develop 
the content for the script, and review the script 
produced by the consultant. The product is an 
excellent presentation on alternatives available to 
the single-occupant vehicle. The slide show has 
been duplicated and is now in use at new employee 
orientations at eight of the JITBA institutions. 

Marketing efforts have been a special interest of 
JITBA. Aside from the slide show, a portable dis­
play is being developed for use during promotional 
campaigns. Since the display will be rotated among 
13 institutions, the purchase cost of the displays 
and the cost for the graphic artist to develop the 
display materials can be justified. 
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Table 1. Transportation plan objective fulfillment. 
Fulfillment of Objectives• (%) 

Measure of Effectiveness 197 8 Condition 1980 Condition Objective 

Percentage of automobile trip reduction 
Percentage of long-term on-street parking reduction 
Modal split 

0 
0 

-16 
-42 

-10 
-40 

Employee trips by transit and shuttle 
Employee trips by ridesharing 

Percentage of off-street physician parking 
Percentage of available short-term parking 

16 
IS 

100 
100 

20 
23 

100 
100 

+2S 
+21 

+JOO 
+JOO 

aShort term rrom Janu ary 1918-April 1980, after neighborhood preferential parking district has been formed. 

Table 2. Comparison of employee mode of travel: January 1978 versus April 1980. 

Day Shift Night Shift Combined Shifts 

1978 1980 1978 1980 1978 1980 

Mode No. Percent No. Percent No. Percent No. Percent No. Percent No. Percent 

Drive alone S96 57 429 41 156 66 145 61 7S2 S9 574 45 
Shared ride• 167 16 261 25 26 II 35 15 193 JS 296 23 
Transitb 167 16 230 22 36 IS 26 II 203 16 256 20 
Other' 115 II 12S 12 19 8 31 13 134 10 1S6 12 
Total 104S 1045 237 237 1282 1282 

~Includes automobile• 1hi:tl h JJvo a tlrrv~r 1rn d one pll.illlnQor, nrpool. a.nd v111111ool passengers and drivers. 
1980 figures include .. hutlla 1 public ir.rm!'il 1rips, combin111tlonJ of 1rruu:ft..;;hu 1tle and transit-other. 

c 1980 Figures include walk.lug. 11.:id. kls:s.-11nd~rMe, 1rnd mototc)'cle 1rlp.ic. 

The final main function of JITBA is personnel 
development . Most transportation brokers have had 
little or no prior transportation experience. JITBA 
sponsored a series of five training sessions for 
three new transportation brokers. In addition to 
these official sessions, the JITBA meetings tend to 
provide state-of-the-art information to the brok­
ers. Special sessions are also conducted. For 
example, when RIDES implemented a new computer 
interactive matching system, the brokers were given 
a demonstration on how the new system works. 

EVALUATION 

On numerous occasions, progress reports on the 
transportation programs have been called for, 
whether it be a report to the hospital-neighborhood 
steering committee or to an administrative advisory 
group meeting. Records have been kept on ride­
sharing requests, carpool registrations, carpool 
occupancy checks, garage use, number of transit 
passes sold, and weekly ridership figures on the 
employee shuttle. 

Children's was fortunate, however, to have the 
opportunity to complete a comprehensive evaluation 
of the effectiveness of the hospital's transporta­
tion program. The evaluation was actually at the 
request of the neighborhood organizations. Chil­
dren's administration began to question the need for 
a 45-space parking structure (a 1978 Wilbur Smith 
study recommendation) when the construction bid came 
in at more than $800 000. In order to judge the 
effectiveness of the transportation program and thus 
reassess the need for the new parking garage, Wilbur 
Smith and Associates were retained to conduct an 
evaluation study (ll· Table 1 lists the measures of 
effectiveness used to judge short-term (two years 
until 1980) objective fulfillment by evaluating the 
various transportation measures developed in the 
transportation plan. 

Daily employee automobile trips were reduced by 
16 percent since 1978; the 1980 reduction objective 
was 10 percent. Long-term, on-street parking was 
reduced by 42 percent: the objective was 40 percent. 

The 23 percent of employee trips by ridesharing 

exceeded the 21 percent short-term objective. The 
percentage of physician parking off-str eet and 
availability of short-term parking were not de­
creased in the short run. The percentage of em­
ployee trips by transit, including trips on the 
shuttle, did not fulfill the short-term objective of 
25 percent. The modal split for transit only in­
creased from 16 to 20 percent. 

The evaluation study revealed a large decrease in 
the percentage of hospital employees who drive alone 
during the most important shifts, day and night, 
since 1978. As shown in Table 2, 59 percent or 752 
employees traveled alone in 1978; in 1980, 45 per­
cent or 574 employees drove alone. 

In terms of fulfilling neighborhood parking 
objectives, employee long-term, on-street parking 
during the peak hours of a typical weekday in the 
surrounding neighborhood zones was reduced from 
approximately 390 vehicles to 121 vehicles. 

CONCLUSION 

For the average employee, the transition from the 
single-occupant vehicle to an alternative is a dif­
ficult decision. There have been six major reasons 
why 178 employees at Children's Hospital have chosen 
to make that transition during the past two years: 

1. The implementation of preferential parking 
has been a disincentive that has encouraged em­
ployees to look for a solution to parking problems: 

2. Off-street parking-management policies, in­
cluding free carpool and vanpool parking, have 
created an incentive to form ridesharing groups; 

3. The core concept in forming and maintaining 
carpool groups has been strongly promoted to over­
come employees' reluctance to share a ride; coupled 
with a personalized matching system and flexipools, 
ridesharing has become an acceptable alternative: 

4. RIDES has provided a strong support network; 
aside from providing rideshar ing applicants with a 
computerized matchlist, their promotional assistance 
during initial ridesharing campaigns was invaluable: 

5. The employee shuttle service has provided 
some employees with crosstown transit service until 
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MUNI service is implemented; and 
6. The forum of JI'IBA has proved to be an ex­

tremely valuable medium for exchanging ideas, ad­
vancing public transit improvements, and cooperating 
on joint marketing efforts. 
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Impacts and Effectiveness of Third-Party Vanpooling: 

Synthesis and Comparison of Findings from 
Four Demonstration Projects 
CARLA HEATON, MARK ABKOWITZ, DAVID DAMM, AND JESSE JACOBSON 

This paper presents findings from four federally sponsored experiments de· 
signed to test the concept of third-party vanpooling. Under this vanpool pro­
vider mechanism, some entity other than the employer or individual is responsi· 
ble for promoting and organizing vanpools. The four projects, implemented in 
Knoxville, Tennessee; Norfolk, Virginia; San Francisco, California; and Minne­
apolis, Minnesota, experimented with a variety of organizational, operational, 
and financial approaches. Accordingly, the comparative findings regarding im· 
plementation issues, vanpool level·of·service characteristics, traveler response, 
and vanpool economics are widely applicable to other locales. Given the avail· 
able evidence, third-party vanpooling appears both workable and effective in a 
range of settings and markets. For a sizable number of commuters, vanpooling 
is a feasible and attractive mode. Vanpoolers in the four projects are predomi· 
nantly riders by choice who do not need a car during the day, rarely work 
overtime, and commute relatively long distances. For these individuals, the 
benefits of vanpooling, such as lower commuting costs, less hassle, and the 
possibility of eliminating a household automobile, more than compensate for 
the added time spent in collecting and discharging other passengers. Vanpool 
drivers exhibit considerable entrepreneurship in terms of adapting vanpool 
operating policies and amenity levels to passenger preferences and setting fares 
to reflect individual passenger circuity and van occupancy levels. The concept 
of using third-party vans as seeds appears to be effective in encouraging pri­
vately operated vanpools to use purchased or leased vehicles. Finally, third­
party vanpooling offers considerable flexibility in terms of how, where, and at 
what rate vanpool services are introduced within an urban area. For some 
transit operators, this mechanism represents a feasible alternative to the expan· 
sion of peak-period fixed-route transit service in low-density markets. 

Between 1975 and 1977 the Urban Mass Transportation 
Administration's (UMTA) Service and Methods Demon­
stration (SMD) program sponsored four vanpool proj­
ects in Knoxville, Tennessee; Norfolk, Virginia; San 
Francisco (Golden Gate Corridor), California; and 
Minneapolis, Minnesota. At that time, vanpooling 
was still a novel commuting mode. Although em­
ployer-sponsored vanpool programs were expanding 

rapidly (accounting for several hundred operating 
vanpools), significant institutional obstacles and 
market barriers inhibited the formation of van­
pools. These included restrictive state regula­
tions, limited availability of financing and in­
surance for vanpools, and general uncertainties 
about the operational and economic feasibility of 
large ridesharing units, particularly those com­
prised of employees of different firms. With na­
tional interest in high-occupancy modes mounting in 
response to energy and environmental concerns, there 
was a need for an innovative vanpool provider mecha­
nism under which some entity other than the employer 
or individual (that is, a third party) would be re­
sponsible for promoting and organ1z1ng vanpools. 
Accordingly, the SMD program embarked on a multi­
project research and demonstration effort to test 
the feasibility and costs of a third-party-provider 
mechanism and to ascertain the effectiveness of this 
organizational approach for serving the multiem­
ployer commuter market. 

As can be seen from Table 1, the projects dif­
fered in terms of the type of organizations that 
performed the third-party function, geographic and 
target-group focus, marketing approaches, van ac­
quisition and deployment strategies, user charge and 
passenger fare structures, and driver incentives. 
The Knoxville and Minneapolis vanpool programs were 
part of broader brokerage operations that encom­
passed other computer ridesharing modes and (in 
Knoxville) social-service agency transportation. 
The demonstrations in Norfolk and San Francisco's 
Golden Gate Corridor, however, were primarily 
oriented toward vanpooling. Collectively, then, the 
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Table 1. Comparison of demonstration characteristics . 

Item Knoxville Norfolk Golden Gate Corridor Minneapolis 

Grantee 

Project services 

City of Knoxville 

Vanpools, carpools, social ser­
vice agency transportation 

Tidewater Transportation 
District Commissiona 

Vanpools, private-hauler buses 

Golden Gate Bridge, Highway, 
and Transportation Districtb 

Vanpools 

Metropolitan Transit Commis­
sion<:t 

VanpooJs, carpools, subscrip­
tion bus, fixed-mute bus 

Site datac 
Population 
Population density 

per mi[e2 

400 300 for SMSA 
282 

8200 
3.9 

733 000 for SMSA 
1004 

8700 
9.7 

41 I 000 for two counties 
226 

IO 500 
1.8 

I 965 000 for SMSA 
861 

11 700 
9.1 

Median income($) 
Percentage using pub­
lic transit to work 

Vanpool target group 146 000 commuters areawide 108 000 commuters to five U.S. 140 000 commuters in corridor 
north of Golden Gate Bridge 

74 

70 000 commuters to 11 multi­
employer sites 

75 
Navy bases 

62 76 Automobile drivers in 
target group (%) 

Marketing orientation Areawide Employer-based with active em­
ployer participation 

Commuter-focused Employer-based 

Vanpool coverage Restricted to areas not served 
by fixed-route transit 

Restricted to employees at navy 
bases and areas not served by 
fixed-route transit 

Restricted to residents of Marin 
and Sonoma Counties 

Restricted to employees at 
targeted sites 

Van fleet 51 purchased with demonstra­
tion funds 

50 purchased with demonstra­
tion funds 

43 purchased with demonstra­
tion funds 

Vans leased as needed from 
local dealer 

Pricing policy User charges cover all costs ex­
cept administration, p1 omotion, 
and backup and trial vans; 
driver has full discretion over 
oassene:er fares 

P-;,tcnti;i for free commute and 
for retention of excess fares; 
personal use of van at $0.09/ 
mile 

User charges cover all costs ex­
cept promotion, administration, 
and backup and trial vans; 
driver has full discretion over 
passenger fares 

User charges cover all costs ex­
cept promotion, administration, 
backup and trial vans, and seat 
vacancies; fares set by transpor­
tation district 

User charges cover all costs ex­
cept promotion, administration, 
trial vans, idle fleet capacity, 
and insurance; driver has full 
discretion over passenger fares 

Uriver incentives Potential for free commute and 
for retention of excess fares~ 
personal use of van at $0.07 / 
mile 

Free commute; personal use of 
van at $0.11 /mile, including 
gasoline with a 350-mile/month 
limit 

Potential for free commute and 
for retention of one-half of ex­
cess fares; personal use of van 
free for first 200 miles and 
$0.08/mile thereafter 

a'franist operator. bMultimodal operator. cData are from 1970. 

projects provided an opportunity to examine the 
third-party vanpooling concept across four distinct 
urban s ettings and across a variety of organiza­
tional, operational, and f inancial approaches. 
Moreover, these demonstrations afforded a unique op­
portunity to expand knowledge about the operational 
characteristics and users of this r elatively new 
form of ridersharing. 

This paper synthesizes findings from the four 
projects regarding the implementation, operations, 
and impacts of third-party vanpooling. The compara­
tive information presented is based on publi s hed 
evaluation reports f o r each project u .-2,), a com­
parative report that describes the four projects 
(ilr project records and reports [for example, Bee­
son and others G.-.2l], and a variety of data sets 
assembled specifically for the evaluations. These 
include (a) project records on the vanpooler appli­
cant pool, vanpool fleet use, and third-party pro­
gram costs; (b) surveys of vanpoolers, ex-van­
poolers, and nonvanpoolers that provide information 
on demographic, work-related, behavioral, and atti­
tudinal characteristics; and (c) van logs that pro­
vide information on van operations, level of ser­
vice, and occupancy levels. 

IMPLEMENTATION AND OPERATION OF THIRD-PARTY 
VANPOOLING 

The four projects collectively broke considerable 
new ground by overcoming institutional barriers to 
vanpooling and by testing different approaches to 
third-party vanpooling. Although the institutional 
accomplishments and operational features of each 
project reflect site-specific conditions, the 
breadth of project designs permits us to draw some 
transferable conclusions about the feasibility of 
the basic third-party concept and the relative ef­
fectiveness of alternative approaches. 

Institutional Efforts 

When these projects were starting, significant ob-

stacles to vanpooling included the following: 

1. Restrictive state regulations that treated 
vanpools as public carriers that require certifica­
tion; 

2. Limited availability o( insurance for van­
pools because of insufficient operational experience 
on which to base actuarial tables; 

3. Limited availability of financing for vans, 
which is a reflection of uncertainties about the 
economic feasibility of this new mode; and 

4. Ambiguity as to whether the driver of a 
third-party van would be considered an employee of 
the third-party provider and hence subject to mini­
mum-wage provisions of the Fair Labor Standards Act 
of 1938, as amended. 

An additional implementation barrier that confronted 
these projects was the need to negotiate Section 
13 (c) of the Urban Mass Transportation Act of 1964, 
as amended, labor agreements as a prerequisite to 
receiving UMTA funding. The Knoxville and Norfolk 
agreements stipulated that major van maintenance be 
performed by transit employees and project vans not 
be allowed to operate in areas served by conven­
tional t r ansit. The Minneapolis and Golden Gate 
Section 13(c) agreements contained no such restric­
tions, primarily because overcrowding was common on 
the transit routes in the vanpool program target 
areas. 

The project staff had to address and successfully 
resolve these problems before their programs could 
become fully operational. On the regulatory front, 
the active research and lobbying efforts of the 
Knoxville and Minneapolis proiect staffs resulted in 
major legislative changes in 1976 that exempted van­
pools from the purview of the Tennessee and Minne­
sota state regulatory commissions. Largely due to 
efforts in Knoxville, the Insurance Services Off ice, 
in 1977, issued a new classification and rating 
scheme for various types of vanpools. To overcome 



Transportation Research Record 823 

financial barriers, the Knoxville, Norfolk, and 
Golden Gate Corridor projects negotiated with se­
lected local financial institutions to provide 
(under an abort agreement) 100 percent financing to 
project-affiliated van purchasers. The Minneapolis 
project provided the impetus for obtaining an inter­
pretation from the U.S. Department of Labor that 
specifically exempted the vanpool program from the 
minimum-wage provisions of the Fair Labor Standards 
Act of 1938, as amended. 

Organizution and Management 

One of the most significant differences among the 
projects was the type of organization responsible 
for performing the third-party function. In Knox­
ville, the city government took on this responsi­
bility, largely because it was thought that an or­
ganization without any vested modal biases would be 
more effective at accomplishing regionwide multi­
modal transportation brokerage. In the other three 
sites, the third-party function was performed by the 
local transit operator. The direct involvement of 
the transit operator in the promotion and organiza­
tion of vanpools represented a significant institu­
tional innovation, given the then- prevailing fear on 
the part of many transit operators that ridesharing 
programs might be detrimental to transit. Note that 
the particular transit operators involved in these 
demonstrations shared a rather unique perspective 
regarding the role of ridesharing: Faced with con­
straints on the size of their bus fleets and in­
creasing service demands, especially in lower-den­
si ty areas, they viewed vanpooling as a potentially 
cost-effective alternative to the expansion of peak­
period fixed-route service. This attitude might not 
be found among larger transit operators that service 
predominantly higher-density markets. 

Experience with these alternative approaches to 
third-party vanpooling revealed that both are work­
able and that there is no clear advantage in having 
a transit operator versus a local governmental 
agency perform the third-party function. The major 
advantages of a transit property are its ability to 
conduct certain activities such as marketing, main­
tenance, and accounting cost effectively within the 
existing organization and in conjunction with tran­
sit-related activities. The major disadvantages in 
having a transit operator in this role are possible 
restrictions on operations that stem from labor ne­
gotiations and possible increases in insurance costs 
to cover contingent liability on operator assets. 

Another organizational variant across projects 
was the management structure and use of outside con­
tractors. In the Golden Gate and Norfolk projects, 
one organization, the transit operator, handled all 
functions, including start-up activities, marketing, 
fleet operations, and liaison with pool groups. In 
Knoxville, during certain periods the city con­
tracted with the University of Tennessee's Transpor­
tation Center to operate the vanpool program as well 
as carry out broader brokerage functions. In Min­
neapolis, the Metropolitan Transit Commission per­
formed a management and coordination role and con­
tracted with two other organizations for front-end 
planning and marketing (Public Service Options, 
Inc.) and for vanpool program operations (Van Pool 
Services, Inc., a subsidiary of Chrysler Corpora­
tion) • The use of outside contractors to perform 
certain third-party functions minimizes staff re­
quirements for the sponsoring organization (often a 
constraint in governmental agencies) and may provide 
more specialized skills than would otherwise be 
available. This approach was found to be suscep­
tible to coordination problems, which suggests the 
need for a well-defined yet flexible allocation of 
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roles among participating organizations and clear 
lines of authority and communications. The overall 
staff size requirements were larger in the projects 
where more than one organization was involved, but 
this difference appears to be related to the scope 
of staff activities (e.g., multimodal focus with 
significantly more front-end planning and institu­
tional effort in the first two projects) and does 
not reflect or suggest inherent inefficiencies in 
the contract approach. 

Marketing 

Marketing techniques were tailored to the target 
groups being served and involved varying degrees of 
marketing to and participation by employers. The 
Knoxville project, whose target market consisted of 
areawide commuters, used a combination of mass media 
advertising (e.g., newspaper ads, billboards, and 
radio and television spots) and employer"'-based pro­
motion and surveying (over the course of the three­
year demonstration 829 employers were contacted, 
which represents nearly half of the areawide work 
force) • In the Golden Gate project, whose target 
market consisted of commuters who live in the corri­
dor north of the bridge, there was minimal out­
reach to or through employers (32 large employers 
were contacted). Rather, the emphasis was on tech­
niques aimed directly at commuters; for instance, 
brochures distributed at toll booths and on buses 
and direct mailings to corridor residents. In Min­
neapolis, where the target areas were 11 suburban 
work sites comprised of more than 700 different 
firms, marketing efforts were directed at employers 
(direct contact and literature to solicit the co­
operation of top management) and employees (multi­
media presentations, information booths, and news­
letters). Because of the selected geographic cover­
age of the program, no mass media advertising was 
used. In Norfolk, where the target market consisted 
of five U.S. Navy bases, similar employer- and em­
ployee-directed techniques were used, but the com­
manding staff of the bases played a far-more-active 
role than did Minneapolis employers in distributing 
marketing material and encouraging employees to pool. 

On the basis of project records and survey data 
that indicate the sources of applications for ride­
share matching, passive techniques, such as bill­
boards, newsletters, and information booths, appear 
to be far less effective in generating interested 
applicants than are more focused and personalized 
approaches, such as employee presentations and hand­
outs of promotional literature. Another noteworthy 
finding is the importance of top-level management 
support in both facilitating and improving response 
to employee-focused marketing efforts. Finally, the 
Minneapolis experience with multiemployer work sites 
revealed significant difficulties in eliciting the 
cooperation of small firms and the consequent need 
to focus outreach efforts on the larger firms (es­
pecially those that have more than 1000 employees, 
who could generate a critical mass of rideshare ap­
plicants) . Since the smaller firms tended to be 
sales or service businesses, their managers were 
difficult to contact and skeptical that the program 
could benefit their employees, many of whom had ir­
regular work schedules and needed a vehicle during 
the day. 

Fleet Operations 

The projects differed in terms of van fleet size and 
composition, the method of acquiring vans, and van 
deployment strategies. Three of the projects had 
fleets comprised entirely of bench-seat vans (typi­
cally 12-passenger); however, the Golden Gate Car-
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Table 2. Basis for determining vanpool user charges. 

Golden Gate Corridor 
Knoxville, Norfolk, Minneapolis, 

Item 12-Passenger Van' 12-Passenger Van ! I -Passenger Van I 0-Passenger Van 12-Passenger Van 

Van model Plymouth Voyager Dodge B-300 Plymouth Voyager Plymouth Voyager Dodge B-300 
Seat type Bench Bench Bench Reclining Bench 
Purchase price($) 6035 6553 7800 9300 NA 
Fixed component per month ($) 

83. 79b Depreciation 83.00C 108.00d 129.00d NA 
Insurance 63.50 12.00° 102.oor 114.00f _g 

Sales tax allowance 5.76 NA 
Title and other taxes 2.08 
Total 155. 13 155.00 

NA 
210.ooh 243.ooh 205.ooi 

Mileage·based component ($) 
Maintenance 0.015 0.025 O.Dl5 0.015 o,oI5i 
Tires 0.015 0.01 0.01 0.01 _J 

Oil 0.003 0.015 0.015 0.01 
Accessories 0.005 
Gasoline 0.06 0.07 
Total 0.093 Q.Tik 

0.07 0.07 0.065 
o.rr o.Ti 0.09 

Note: AU costs are as of December 1978. Yan purchase prices span a two-year period from September 1975 (Knoxville) to August 1977 (Golden Gate). 

~Five or the 51 vans are 15-passenger vehicles th at cos t $6654. 
Depreciat ion is calculated by assuming a resale value of $2000 after a 4-year period or 90 000 miles and does not include interest on capital. The amount shown is for vans 
that travel less than 90 miles rnund trip. For vans that travel farther, depreciation is figured al 0.045/mile. 

c Depreciation is caJculated by assuming a resale value or $2500 after a 4-year period or 75 600 rnlles :mt:J does not include interest on capital. Vans that travel more than 75 
miles ro und trip pay an addilional mileage charge, which ranges from $0.005 (75 miles) to $0.017(100 miles) to cover the faster rate of wear-and·tear. Prior to April 1978 

dthe marginal charge was applied to trips o f 60 miles or more and rang~d from .$0.02 to $0.024/mile. 
Depreciation is calculated by assuming a zero residual afte r 6 years or 120 000 miles and does not include interest on capital. The amount sho\'vn is for vans that travel less 
than 79 miles round trip. 

eThe Tidewater Transportation District Commission pays $63.58/vehicle for insurance but charges .$72 in order to cover insurance for three backup vans and to provide a 
ffund to cover the $500 deductible on collision. 

lnsurance costs include the bridge district's contingent liability coverage and a fee of $0.25/vanpooler to cover the deductibility exposure for collision and comprehensive 
coverage. Cost shown is for Marin County. Sonoma County rates are slightly lower for the 12-passe nger van and higher for the 10-passenger luxury van. 

gBetween November 1977 and October 1978, a monthly insurance cost of $65/vehicle was included in computing the fixed user-ch arge component. Effec tive November 
1978, Van Pool Services began to self-insure fo r collision and comprehensive, which reduced the monthly insurance policy premium to about $35. In addition, a decision 

h was made at that time to subsidize insurance costs o ut of demonstration funds. 
The monthly user charge a1so includes, as applicable, a fixed amount ($ J 0, not included in table) for parking in lots in downtown San Francisco subsidized by the Cali­

. fornia Dopcut11rnnl or Tnuls;pr.trfn tion . 
~ Thllli r¢pr~~cnls Ou: lea."\I.!! f-c:e pnld to !1 loc::i.I Chr)'! lor d c-nlcr n11d lnchidto' dl!! prC!clnilnn. interest, sales tax, title, and dealer profit. 
Jklk-C1ouse or the shorHornl n G'1Hlll of l'hr C'loS<ld-1rnd ltu c (J y~ rs). m~inll.!n Qnc:e c:on.1 were ex pec ted to be lower and tire wear was not included in the mileage cost. 

The amount d1Jc:s no l lnclu'-' u 1hc: surch;u ge fo r fnru er '\\"C!ftf"and·U:ar (s~c ro otnole c). 

ridor project, which served a relatively affluent 
market, used a mix of 12-passenger bench-seat vans 
and 10-passenger, luxury reclining-seat vehicles. 
In three projects, vans were purchased outright by 
using demonstration funds; in Minneapolis, on the 
other hand, vans were leased from a local automobile 
dealer. The leasing arrangement reduced the need 
for a large initial capital outlay and, because of 
the short-term lease duration, reduced the amount 
and cost of maintenance work. However, the other 
potential advantage of leasing (i.e., flexibility in 
adjusting fleet size to changing levels of demand) 
did not materialize. The initial supply of leased 
vans proved to be far in excess of needs for the 
first year, and the second order for vehicles, which 
coincided with the fuel shortage in the spring 1979, 
took several months to arrive due to production de­
lays. The three projects that purchased their ve­
hicles differed with respect to their fleet size ob­
jectives. All three had originally planned to use 
their accumulating depreciation funds to purchase 
additional or replacement vans. In Knoxville, how­
ever, a decision was made to liquidate the van fleet 
(except for two vehicles retained for backup and 
promotional purposes) and to use the resulting funds 
for program operations. 

Project vans were made available to pool groups 
on a lease arrangement. As with most vanpooling 
programs, drivers performed many of the functions 
associated with organization and operation of the 
vanpools, in exchange for which they were offered 
financial incentives such as a free commute and per­
sonal use of the van at nominal charge. The total 
monthly user charge for each van was designed to 
cover all costs of van operations, except for cer­
tain overhead items such as administration and mar­
keting. As can be seen from Table 2, there were 
significant differences across projects in the fixed 
and variable (mileage-based) components of the 

monthly user charge, which reflect factors such as 
vehicle type, vehicle acquisition method, deprecia­
tion schedule, insurance coverage, and geographic 
location. Note that the Minneapolis fixed component 
included interest charges (borne by the dealer) on 
the funds used to acquire the vans. Since the other 
three projects purchased their vehicles outright, no 
interest expenses were incurred, nor was imputed in­
terest included in the monthly user charge. At an 
assumed interest rate of 10 percent, the monthly 
amortization charge for the Knoxville vans would 
have been approximately $119 (in comparison, the $84 
amount shown in Table 2 under depreciation reflects 
only the decline in value of the van over the hold­
ing period). The Golden Gate vans incurred the 
highest insurance costs, primarily due to the bridge 
district's additional contingent liability coverage 
of $1 million/vanpool, which cost $41/month per 
van. From time to time each of the projects revised 
the variable cost per mile in accordance with actual 
cost experience. Maintenance expenses, in particu­
lar, proved to be significantly at variance with 
original estimates, due to longer-than-anticipated 
commuting distances and higher-than-expected post­
warranty expenses. In Knoxville, for example, the 
maintenance cost averaged $14/month per operating 
van while the vehicles were still under warranty but 
rose to approximately $160/month per van by the 
close of the demonstration two years later. 

Vehicle deployment practices were aimed at en­
couraging vanpool formation by underwriting some of 
the start-up risks associated with vanpooling. All 
four projects allowed vanpools that had fewer than 
the recommended number of passengers to operate over 
a trial period of up to 3 months. During this 
period, passengers paid the recommended (break-even) 
fares, and deficits were subsidized from project 
funds. The trial van policy proved to be an effec­
tive strategy for overcoming market barriers to van-
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pooling. In Knoxville, for example, more than 60 
percent of the trial pools initiated during the 
first year and a half reached operational status. 

Another innovative vehicle-deployment practice 
tested in the Knoxville and Golden Gate projects was 
the seed-van concept, under which project vans would 
be used by newly formed pool groups while they 
worked out operating policies and reached a stable 
size. After this break-in period, the pool group 
was expected to transfer into a purchased or leased 
van, so that the project van could be reassigned to 
another new group. Project staff actively assisted 
the transition process by identifying sources of in­
surance and financing, providing assistance in fill­
ing vacancies, and arranging for discounts on new . 
vans, parts, and maintenance. In the Golden Gate 
project, where a 12-month time limit was strictly 
enforced, 41 percent of project vanpools made the 
transition. In Knoxville, where this policy was 
pursued less vigorously, there were no instances of 
a project vanpool transferring into a new purchased 
or leased vehicle; however, the project was able to 
sell off its fleet of used vehicles to existing 
operators. 

VANPOOL LEVEL OF SERVICE 

In order to understand why individuals decided to 
participate in the four vanpooling programs as 
drivers or passengers, we must examine the potential 
level of service and user benefits embodied in van­
pooling. Within the spectrum of urban travel modes, 
vanpooling and carpooling are unique in that medal 
availability and service attributes, such as travel 
time, cost, and reliability, are highly dependent on 
the volume and distribution (in time and space) of 
demand. The existence of a unit of capacity to 
serve a particular individual's travel needs depends 
entirely on there being one or more other individ­
uals who have similar origin, destination, and 
schedule requirements. Unlike conventional transit, 
where fare and service policies are determined by 
the operator, ridesharing characteristics such as 
schedule adherence, vehicle amenities, and social 
interaction policies are defined by the pool unit, 
and the addition of each new pool member may sig­
nificantly affect the cost and travel time incurred 
by other members. Vanpooling stands apart from car­
pooling by virtue of having a regular driver who 
exerts considerable influence over fare and service 
policies and the financial feasibility of the van­
pool. 

Travel Time 

To the prospective vanpooler, one of the major draw­
backs of vanpooling is the additional travel time 
(over and above alternative modes) that is incurred 
in picking up and dropping off other passengers. 
Since travelers' willingness to accept longer travel 
times in exchange for cost savings and other bene­
fits is a primary determinant of the potential mar­
ket demand for vanpooling, it is of interest to 
glean evidence from these demonstrations regarding 
the actual level of circuity experienced by project 
vanpoolers. Although travel time circuity is prob­
ably the most relevant circuity concept for explain­
ing behavioral response, note that mileage circuity 
is important for computing fuel-consumption and 
operating costs of vanpooling relative to other 
modes. 

Analysis of survey data and van logs from three 
of the projects reveals circuity levels (as measured 
by the ratio of an individual's travel time or dis­
tance by vanpool to his or her drive-alone time or 
distance) that range from 1.25 to 1.5. On the basis 
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of Minneapolis data, travel time circuity was exam­
ined separately for drivers and passengers. As 
would be expected, the average increment over drive­
alone time was found to be much higher for 
drivers--22 min added to a 34-min drive-alone time 
(a 64 percent increase)--versus a 35 percent in­
crease for passengers. These circuity levels re­
flect not only size of the pool group (which in all 
three projects averaged eight persons, after ac­
counting for observed daily attendance rates of 80 
percent) but also specific operational arrangements 
such as pick-up location and waiting time policies. 
Well over half of the surveyed vanpoolers walked or 
drove to a pick-up point (in some cases, a common 
meeting area). This practice clearly minimized the 
collection time for the pool as a whole but may have 
increased the circuity experienced by the individual 
passenger. 

Minneapolis data were also used to analyze cir­
cuity as a function of trip length. The finding 
that the absolute time increment is roughly constant 
regardless of commute distance is consistent with 
recent empirical evidence from Australia on carpool 
spatial structure (see paper by Richardson and Young 
in this Record) but contrary to the Johnson-Sen pos­
tulation (1Q) that vanpoolers are willing to accept 
greater circuity on longer trips. Further investi­
gation of this issue by using data from other proj­
ects is war ranted to ascertain how vanpoolers trade 
off travel characteristics such as time and cost and 
whether there is some sort of threshold circuity 
level beyond which vanpooling is considered an in-
feasible travel option. 

Travel Cost 

Vanpool passenger fares varied considerably across 
projects, which reflects not only differences in 
monthly vanpool user charges but also different 
policies regarding how these charges should be 
shared by vanpool members. All of the projects 
recommended passenger-fare schedules based on divid­
ing the monthly user charge by a break-even number 
of passengers (excluding the driver). In the Golden 
Gate project, the recommended fare schedules assumed 
full vans. In the other three projects, the break­
even number of passengers used to compute recom­
mended fares was lower than the maximum passenger 
capacity of the van, the intent being to provide a 
cushion against low load factors and surplus revenue 
in the case of higher than break-even load factors. 
In practice, however, drivers in Knoxville, Norfolk, 
and Minneapolis were allowed considerable latitude 
in establishing the level and structure of passenger 
fares. Evidence from two of the three projects in­
dicates that drivers opted for charging fares below 
the recommended fare schedules and not only for­
feited the incentive of excess passenger revenues 
from higher than break-even loads but also, in some 
instances, forfeited their free ride or voluntarily 
contributed a fare. 

In Minneapolis, only one driver charged the 
break-even fare, and 38 percent of the drivers ac­
tually paid a fare. Of the 46 Norfolk vans for 
which actual fare information is available, 41 
charged fares below the recommended level, including 
4 vans that operated with fewer than the break-even 
number of passengers. Of these 41, 16 charged fares 
below the actual prorated amount per passenger ex­
cluding the driver (which implies that the driver 
was contributing all or a portion of his or her 
prorated share and forfeiting the free ride), and 6 
of the 16 actually charged fares below the actual 
prorated amount including the driver (meaning that 
the driver was contributing more than any passenger). 

This finding regarding driver-determined fare 



36 

Table 3. Comparative user costs for 
vanpooling as a function of commute 
trip length. 

Vanpool Fare" 

20-mile round-trip daily 
50-mile round-trip daily 
90-mile round-trip daily 

Cost($) 

Knoxville Norfolk 

24.88 25.25 
32.88 34.00 
44.38 48.50 
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Golden Gate Corridor 

I I-Passenger Van JO-Passenger Van Minneapolis 

26.00 33.00 27.00 
33.00 40.00 33.30 
44.00 52.00 41.70 

Note: For Knoxville and Norfolk, the break-even load, excluding the driver, js 8 passengers; for the Golden Gate Corridor IO-passenger 
van and Minneapolis, it is 9 passengers; and for the Golden Gate corridor 11-passenger van, it is 10 passengers. 

8 Vanpool fares are based on December 1978 costs and calculated according to the following formula: Recommended monthly fare== 
rmonthly fixed cost+ (variable cost per mile x round-trip distance in miles x 21 days/month))+ break-even passenger load _ See 
Table 2 for fixed and varfable costs for each project. 

policies suggests one or more of the following: (a) 
drivers are motivated by incentives other than the 
heavily touted free ride plus excess fares and by 
actual or perceived competition from other pro­
viders, (b) drivers are strongly committed to keep­
ing their pools in operation and not raising passen­
ger fares when vacancies arise, or (c) drivers live 
considerably further from work than d.o their fellow 
passengers and wish to keep fares competitive with 
potential shorter-distance vans. Another possible 
explanation is that pool groups agree to set fares 
that correspond to the level of service experienced 
by each individual. A multivariate regression 
analysis of fares of Minneapolis vanpool passengers 
reveals that the fare-setting mechanism is in accord 
with rational economic behavior. In particular, 
fares for individuals in vans that carry more pas­
sengers are significantly lower, and fares for in­
dividuals who live farther from work are higher, 
everything else being equal. Also, fares for in­
dividuals who do not commute by van every day of the 
week are slightly lower. Order of pick-up also ap­
pears to have an impact--fares are higher for pas­
sengers picked up later in the collection portion of 
the trip. 

For purposes of intermodal cost comparisons, 
Table 3 shows each project's recommended monthly 
vanpool passenger fares for three different trip 
lengths. The comparative monthly cost to the user 
of driving alone and carpooling is given below: 

Length of Compa­
rable Vanpool Trip 
20-mile round-trip 

daily 

5 0-mile round­
tr ip daily 

90-mile round­
tr ip daily 

Mode 
Drive alone 
Two-person carpool 
Four-person carpool 
Drive alone 
Two-person carpool 
Four-person carpool 
Drive alone 
Two-person carpool 
Four-person carpool 

Comparative 
Cost ($) 

46.83 
24.37 
12.18 

112.98 
60.91 
30. 46 

201. 39 
109.64 

54.82 

Drive alone and carpool costs are based on cost 
data, assumptions, and methodology presented in 
Juster and others (!, p. 5-5). The cost figure of 
$0.131/mile includes all fixed costs of automobile 
ownership that can be attributed to the commute trip 
(for simplicity, the attributed portion is assumed 
to be constant for all automobile submodes) and all 
variable operating expenses except for parking, 
which typically is free at the four sites. Auto­
mobile costs are computed for shorter trip lengths 
than the vanpool daily round-trip mileage to account 
for circuity. The circuity values used are 1.26 for 
vanpool versus drive alone and 1.11 for carpool ver­
sus drive alone. For carpooling alternatives, the 
total vehicular cost is divided by the number of oc­
cupants, which reflects the assumption that all mem­
bers share expenses equally. 

It can be seen that the recommended monthly van­
pool fare is, for the three commute distances se-

lected, well below the drive-alone user cost, and 
that the cost differential between automobile sub­
modes and vanpooling increases with distance and de­
creases as automobile occupancy increases. The 
project vanpools are cost-competitive with two-per­
son and four-person carpools at round-trip commute 
distances in excess of 20 and 60 miles, respec­
tively. Note, however, that these threshold dis­
tances are based on user cost comparisons onlyi fac­
tors such as added travel time and reduced schedule 
flexibility offset the user cost savings associated 
with vanpooling and, in effect, increase the commute 
distance at which vanpooling is an attractive al­
ternative to other travel modes. 

Reliability 

Evidence from the four projects indicates high 
levels of vehicle reliability, which reflects the 
newness of the vans and the diligent preventive 
maintenance practices. The availability of service 
on a day-to-day basis was also very high, due to the 
availability of backup vans from the third-party 
provider (one to three vehicles were reserved for 
this purpose) and designated backup drivers. In 
part, as a result of the care taken by project staff 
in driver selection and training, the drivers turned 
out to be responsible and interested in maintaining 
high-quality service. Most vanpool drivers estab­
lished rules regarding pickup times and procedures 
and were rated favorably by passengers as to their 
adherence to agreed on schedules. 

TRAVELER RESPONSE AND IMPACTS 

This section examines the target market response to 
the four third-party projects, including vanpool 
formation and termination rates, vanpooler char­
acteristics, and user benefits. Even though the 
findings presented reflect site-specific conditions 
and the timing and relatively short duration of the 
demonstrations (2-3 years), they provide a useful 
indication of the nature of the traveler market for 
whom vanpooling is most appealing. 

Vanpool Formation 

All of the projects were reasonably successful in 
attracting prospective poolers and placing them in 
vanpools (see Table 4). Although in most cases van­
pool growth was slow during the initial stages of 
the project, all third-party vans were assigned to 
operating pool groups within 6-18 months of demon­
stration start-up and stayed in service until or be­
yond the close of the demonstration period. Vanpool 
occupancy levels were high in all four projects and 
averaged approximately 10 persons/vehicle (including 
the driver) once demonstration operations were in 
full swing. The project vanpools transported a very 
small percentage of target area commutersi nonethe­
less, the fleet utilization and vanpool occupancy 
levels experienced in the four sites matched or ex­
ceeded local expectations. 
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Table 4. Vanpool formation and vanpooler characteristics. 

Item 

Operational vanpools at close of demonstration 
Vanpooloccupancy 

Year 1 
Year 2 

Vanpool mode split (%) 
Vanpooler characteristics 

Avg age 
Male(%) 

Knoxville 

SI • 

10 
II 
2.1 

NA 
64 
13 680 

Norfolk 

46 

6-8 
8-10 
3.4 

37 
71 
NA 

37 

Golden Gate Corridor Minneapolis 

86b 62c 

9.4 8 
10.2 10.2 
O.S-1 0.3-0 .7 

40 40 
63 in year I; S2 in year 2 S6 
24 000 2S 200 Avg household income ($) 

Automobile availability 7 percent have no 
automobile available 

20 

1.87 vehicles/household 1.83 vehicles/household 2.09 vehicles/household 

Percentage in managerial professional category 
Former commute mode (%) 

Drive alone 
Carpool 
Transit 
Private hauler 

36 
S4 
10 

NA 

S2d 
33° 
3 
12 

71 47 

1 S in year 1 ; 31 in year 2 27 
3S in year 1; 30 in year 2 6S 
SO in year I; 32 in year 2 8 

Job requirements NA 80 percent have regular 93 percent rarely work over- 86 percent rarely work over-
work hours time; 95 percent rarely need time; 86 percent rarely need 

car for work car for work 
Avg round-trip distance (miles) 61 S4 80 in year I; S6 in year 2 S4 

~This numbar' ~ eludes six priv::.h:Jy formed v1mpools th ut w~rci a5.$1J; lod by iho projoal bu t did not use proj!!cl v11n~. 
This number fj 1mmprised o f "3.S v :rm1.)0 0IJ in projec t YfU'l.S ::.mi $ I 1nmsl1lun..:.d v.ona'loot•: II cxclutlcs 25 v npo <>l4 tl111t were assis ted by the projac t but did not use project vans. 

~This number l.s c omprised o )6 v1rnpoolJ thn1 o pcnu11d RI fll O i f farga lcd work sil~ nnd anolhcr 26 vanpoob tluu operated at other sites wtu:r~ no marketing was performed. 
This p\ltCOJ1 l t1 »-C l11c:ludes au lomoblle drivers v.~\IJ '"'ere in two-person carpools. 

eThis percentage excludes automobile drivers who were in two-person carpools. 

Note that the Norfolk, Minneapolis, and Golden 
Gate projects experienced sharp increases during the 
spring 1979 in the number of applicants interested 
in joining vanpools, the number of vans in opera­
tion, and average vanpool ·occupancy levels. How­
ever, the extent to which these increases in vanpool 
activity resulted from changes in gasoline price and 
availability (either actual loc a l shortfalls or per­
ceptions of impending shortfalls) ca.nnot be ascer­
tained, primarily because the projects were still in 
an active marketing and growth phase (11) • An addi­
tional exogenous factor that may have affected re­
sponse to the Norfolk project was the implementation 
of stricter parking policies in March 1979 coupled 
with the announcement of impending reductions in 
parking capacity and federally mandated parking 
charges. 

Vanpool termination rates ranged from approxi­
mately 15 percent of all project vanpools formed in 
Norfolk and Minneapolis to 30 percent in Golden 
Gate. The median life of vanpools that disbanded 
was quite short (approximately 4 months) , which is 
consistent with the finding that the major reason 
for vanpool dissolution was the inability of trial 
vans to reach a minimum size. In most cases of van­
pool termination during the second year of opera­
tions, the backlog of interested pool groups was 
sufficient that vans were only temporarily un­
assigned. 

Driver and passenger turnover rates were also 
quite low. Of the 46 vanpools in operation in Nor­
folk at the close of the project, only 7 had ex­
perienced a change of drivers. The predominant rea­
sons for driver turnover were changes in job loca­
tion and work schedule. The average driver turnover 
rate in Knoxville during the last 6 months of the 
project was 2.6 drivers/month, which represents 7 
percent of the operating vans. As of the middle of 
the Golden Gate demonstration, 32 drivers had been 
used to operate 30 vans. Although lack of a willing 
driver was sometimes a barrier to vanpool formation 
in the Golden Gate Corridor, driver resignations or 
job transfers accounted for only 19 percent of 
vanpool terminations. Passenger drop~ut rates 
averaged well under one rider per month per van in 
Norfolk and Minneapolis and less than 5 percent of 
all registered vanpoolers during the course of the 
Golden Gate demonstration. On the basis of Minne-

apolis and Golden Gate survey data, the principal 
reasons for leaving a vanpool appear to be higher­
than-anticipated vanpool fares (and, for low-income 
passengers, difficulties in paying a monthly fare), 
insufficient flexibility and convenience, and 
changes in commuting needs. 

Vaneool·er Characteristics 

Analysis of vanpooler survey data reveals remarkable 
similarity across projects in demographic char­
acteristics and employment-related attributes. The 
typical vanpooler is around 40 years old, comes from 
a household of 3-4 persons that has higher than 
average annual income and automobile ownership. 
Vanpoolers are predominantly male, married, and 
college-educated. The percentage in managerial-pro­
fessional job categories ranges from 20 percent in 
Knoxville to 71 percent in the Golden Gate Cor­
ridor. Drivers tend to be slightly older, better 
educated, and from higher-income households than 
passengers, and nearly all of them are married 
males. Limited information is available from which 
to assess differences in characteristics of van­
poolers and those of commuters and metropolitan 
households in general. In Golden Gate, it was found 
that vanpoolers more often come from households that 
own automobiles, have college educations, and are 
employed in a professional or managerial occupa­
tion. In Minneapolis, compa risons of vanpooler s 
with solo dr i vers and carpoolers in the targete d 
work sites reveals little difference in automobile 
ownership or income levels; however, vanpoolers tend 
to be older than users of these other modes. 

A finding consistent with prior empirical evi­
dence is that project vanpoolers tend to have long 
commute distances relative to the average target 
market or metropolitan area resident. Average van­
pooler round-trip commute distance ranges from 54 
miles in Minneapolis and Norfolk to 61 miles in 
Knoxville. Analysis of Minneapolis data reveals 
that the trip lengths of former transit users and 
solo drivers are considerably shorter than those of 
former carpoolers. Because the cost advantage of 
vanpooling over automobile submodes increases with 
distance, this finding suggests rational economic 
behavior on the part of vanpoolers in deciding to 
switch modes. 
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The former commuting mode of vanpoolers varies 
significantly across projects, which reflects dif­
ferences in target area characteristics, explicit 
marketing priorities, and Section 13 (c) service re­
strictions. The Golden Gate Corridor project had 
the largest percentage diversion from transit (50 
percent during the first year), which is not sur­
prising given the active marketing of vanpools on 
corridor buses. Note the rather extensive diversion 
from carpooling, which ranges from 30 percent in the 
Golden Gate Corridor to 65 percent in Minneapolis. 
This finding may be the result of a higher incidence 
of carpooling among long-distance commuters before 
the projects began (this possibility is suggested by 
the Minneapolis data on trip length by former 
mode). Another possible explanation, which merits 
further examination, is that carpoolers trade off 
modal attributes differently from users of other 
modes and are a more receptive market for vanpool­
ing. For instance, carpoolers might be willing to 
accept greater circuity in exchange for the op­
portunity to be fully relieved of the driving re­
sponsibility. Whatever the explanation, the user 
cost and fuel savings achieved through vanpooling 
can be considerably overestimated if the diversion 
from prior ridesharing modes is not accounted for, 
particularly because vanpoolers diverted from car­
pooling were found to have longer commute distances 
than the average vanpooler. 

Examination of vanpooler employment characteris­
tics reveals that the type of commuter most likely 
to vanpool is a worker who does not usually need a 
car for work and rarely works overtime. As can be 
seen from Table 4, an extremely high percentage of 
surveyed vanpoolers work overtime less than once per 
week and need a car less than once a week. Over 
three-quarters of the vanpoolers in Minneapolis 
neither work overtime nor need a car at work more 
than once per week. Vanpoolers in Minneapolis also 
reported flexibility in shifting daily work sched­
ules (33.2 percent) and permanently changing work 
hours (46.9 percent). In contrast, the reported 
prevalence of overtime requirements and need for a 
car during the day is significantly higher among 
nonvanpoolers, especially those who drive to work 
alone. 

As noted earlier, an important objective of these 
demonstrations was to determine the applicability 
and effectiveness of the third-party mechanism for 
serving multiemployer markets, since single em­
ployers cannot be expected to provide vanpools to 
any but their own employees. The projects differed 
in terms of how extensively they tested this ques­
tion: in Norfolk, there was only one employer but 
multiple work sites; in Knoxville and Golden Gate, 
the focus was on areawide and corridor commuters 
from numerous employers, but there was no special 
attempt to create multiemployer pools; in Minne­
apolis, on the other hand, the concept was put to 
the hardest test, since the focus was on suburban 
work sites with firms of varying sizes. Based on 
limited data on vanpool composition and operations, 
the majority of project vanpools in Knoxville and 
Golden Gate were single-employer pools, and the em­
ployers represented by these vanpools tended to be 
large. (For instance, 44 percent of Golden Gate 
vanpoolers work at firms that employed more than 
1000 persons.) In Minneapolis, the percentage of 
multiemployer pools was higher than in other sites 
(55 percent); however, varying work schedules and 
dispersed company locations within a work site con­
stituted major barriers to multiemployer pools. The 
finding that dispersed work locations (up to l mile 
apart) inhibited the formation of multiemployer van­
pooling suggests that commuters may perceive cir­
cuity at the work end of the vanpool trip to be more 
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onerous than circuity at the residence end or, al­
ternatively, that commuters may be unwilling to en­
dure the travel time increases due to circuity at 
both ends of the work trip. 

User Benefits 

Project vanpoolers experienced many benefits as a 
result of shifting their commuting mode. These in­
cluded the following: 

1. Out-of-pocket cost savings of several hundred 
dollars a year, in part a reflection of fuel savings 
of 300-400 gal/year (the precise amounts of course 
depended on their former mode) ; 

2. Reduced driving hassle (for passengers who 
formerly drove alone or carpooled) ; and 

3. Decreased travel time (for former transit 
users). 

Another important source of cost savings for van­
poolers was the ability to sell a household vehicle 
or defer purchase of a new vehicle. In the Golden 
Gate Corridor, 1 percent of vanpoolers sold a ve­
hicle and 15 percent claimed they deferred purchase 
of a new vehicle; in Norfolk, 5 percent of vanpool 
passengers sold a vehicle and 26 percent claimed to 
have deferred purchase of a vehicle. The percentage 
of Knoxville and Norfolk drivers who sold a vehicle 
was 13 and 21 percent, respectively, with another 3 
percent in Knoxville and another 29 percent in Nor­
folk reportedly deferring purchase of a new 
vehicle. Drivers were in a relatively better posi­
tion than were passengers to decrease automobile 
ownership because of the availability of the van for 
personal use at reduced rates. Based on data from 
Knoxville and Minneapolis, drivers logged approxi­
mately 150-200 miles/month on nights and weekends. 
In Golden Gate, several vanpoolers reported savings 
on their automobile insurance premiums of up to 
$300/year. 

THIRD-PARTY PROVIDER IMPACTS 

The cost of operating these third-party programs 
varied considerably across sites, which reflects 
differences in the nature and scope of staff activi­
ties, demonstration duration, and explicit subsidy 
policies. The demonstration operating budgets ex­
clusive of vehicle capital costs ranged from 
$162 000 over a 20-month period in Norfolk to 
$695 000 over a 24-month period in Minneapolis. In 
the Golden Gate Corridor project, $614 000 was ex­
pended over a 33-month period, and in Knoxville a 
total of $763 000 was spent over 30 months. These 
operating budgets covered project administration, 
marketing, matching, and data collection conducted 
for evaluation purposes. The cost of acquisition 
and maintenance of a van fleet was almost entirely 
offset by revenues from vanpool user charges, as ex­
plained previously. The low cost of the Norfolk 
project relative to the other three demonstrations 
can be explained by the focused target market and 
the extensive in-kind support provided by the Navy. 
The considerably higher cost of the other three 
projects reflects their more diverse and geographi­
cally dispersed target markets (especially Minne­
apolis, where there was extensive outreach to small 
firms), their more elaborate marketing efforts, and 
their greater emphasis on institutional and multi­
modal brokerage activities. 

By using available cost and demand data and cost­
allocation assumptions to obtain the net cost of 
vanpool-related activities, the unit cost of these 
four third-party programs is estimated to have 
ranged from $300 to $500/operational van-month. 
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These unit cost figures are not, however, considered 
indicative of the cost of operating such a program 
at the present time. For one thing, they cover many 
institutional and planning activities that were 
necessary several years ago because of the prevalent 
barriers to vanpooling and the novelty of the third­
party provider mechanism. Second, these costs 
reflect only 2-3 years of operating experience and 
are thus heavily influenced by start-up costs and 
low initial levels of van utilization, which neces­
sitated subsidies for low-occupancy vans and (in 
Minneapolis) carrying costs for idle vans. Evidence 
from three of the projects suggests substantial de­
clines in unit costs over time as the number of ap­
plicants and operational vanpools increases and the 
emphasis shifts from forming new vanpools (a func­
tion largely performed by the third-party provider) 
to maintaining existing vanpools (primarily a driver 
responsibility). In the Golden Gate project, for 
example, the cost per operational van-month averaged 
$1440 during the first year and a half and $240 dur­
ing the subsequent year. The Minneapolis project 
experienced a similar reduction, with the cost per 
operational van-month declining from $1300 during 
the first year to $350 during the second year. In 
Norfolk, the average cost per operational van-month 
declined from approximately $125 during the last 
year of the demonstration to $27 two years later. 

All four vanpool programs have continued beyond 
the demonstration period by using other sources of 
funding to cover administrative expenses. Knoxville 
no longer operates its own fleet of vans but has 
continued to provide assistance to pool groups in 
the areas of matching and brokering, arranging for 
insurance and financing, and organization of a 
driver association. The other three projects have 
continued to provide a full range of third-party 
services, including project vans. The Golden Gate 
project has held its fleet size to approximately 40 
vehicles and has continued its policies of seeding 
project vanpoolers into nonproject vans and assist­
ing in the formation and maintenance of privately 
operated vanpools. The Norfolk and Minneapolis 
projects have expanded their scale of operations to 
100 vans, and Norfolk's pricing policy has been 
altered so that vanpool user charges cover a portion 
of the program's administrative costs. Although 
there have been few instances to date of vanpools 
being used to replace fixed-route service, the or­
ganizations that sponsor these programs continue to 
see vanpooling as a cost-effective alternative to 
the expansion of peak-period transit capacity. The 
Golden Gate Bridge, Highway, and Transportation Dis­
trict, for example, has estimated that the per per­
son subsidy costs for the vanpool program are less 
than one-fourth of the bus subsidy costs. 

In recent years there has been a noticeable in­
crease in the number of third-party vanpool programs 
in operation across the country. These newer pro­
grams have benefited considerably from the institu­
tional accomplishments and operational experiences 
of the four demonstrations. Given the prospect of 
rising energy costs and increasingly severe fiscal 
constraints that threaten to force the curtailment 
of transit service in many metropolitan areas, there 
appears to be a continuing if not growing role for 
third-party vanpooling programs in order to attract 
commuters into this high-occupancy mode. In par­
ticular, the third-party mechanism offers consider­
able flexibility in terms of how, where, and at what 
rate vanpool services are introduced within an urban 
area. Moreover, this mechanism represents an effec­
tive avenue for promoting greater participation by 
the private sector in the provision of urban trans­
portation services and for encouraging more entre­
preneurship on the part of individuals to organize 
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and operate transportation services for other com­
muters. Note, however, that many of the policies 
and operational procedures developed in the four 
demonstrations may not be applicable or necessary at 
this time. For instance, seed vans may not be re­
quired in all settings now that there is greater 
public familiarity with vanpooling. Similarly, 
marketing efforts and policies such as trial van 
subsidies may not be needed to such a degreee. 
Finally, as the cost of competing modes rises and 
pressures to contain public costs become even 
stronger, there may be increasing impetus to find 
other sources of funding (vanpool user charges and 
employer contributions) to cover third-party program 
administrative expenses. 
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Analysis of Transportation Impacts of Massachusetts' 

Third-Party Vanpool Program 

HOWARD J. MORRIS 

Massachusetts' third·party vanpool program, Caravan, launched 34 vanpools 
in the year that ended June 30, 1980. This paper describes the vanpool 
trip chorocteristics and changes in trovol behavior and onaJyzos tho cunent and 
projected impacts on energy consumption, air quality, cost of commuting, and 
subsidies. Tho analysis shows that the benefits of tho third·pnrty program, as 
measured by user cost savings, far outweigh the portion of the program costs 
that ls publicly funded. Tho cost savings to tho user arc more than six times 
os great as tho public subsidy in 1980 nnd aro projected 10 bo moro than 22 
ti mos es great for the 1985 program. The user foes cover 81 percent of tho 
total program cost in 1980 and aro projected to cover 94 percent for a mature 
500.van program in 1985. The program is relntivoly cost cffoctivo for achiov· 
;·ng reduction In fuel consumpllon and vehicle omissions compared with other 
unnsportation measures. For example, each vanpool currently saves more 
than 6500 gnl/ycar. which represents a fuel savings of GG percent for one van· 
pool group, at a cost of $0.29/gal . Howover, because of natural market limiu 
10 potential vanpool growth, the total contribution toward achiovlng area· 
wide onergy and air quality goals i.s small. For instenco, tho 500·vnnpool pro· 
gram anticipated for 1985 wlll sovo about 0.12 percent of statewide motor 
fuel <;onsumption. The funding and other policy Implications of these find· 
ings are discu~sed. 

Massachusetts' third-party vanpool program, Caravan, 
launched 34 vanpools in the year that ended June 30, 
1980. This paper describes the vanpool trip char­
acteristics and changes in travel behavior and ana­
lyzes current and projected impacts on energy con­
sumption, air quality, cost of commuting, and 
subsidies. 

The vanpool trip characteristics and changes in 
travel behavior are based on program records and a 
user survey. Surveys were distributed to vanpoolers 
at the start of operation of each vanpool and were 
returned within two months. The response rate for 
the vanpoolers was 77 percent, which represents 27 
of the 34 vanpools. The survey provided information 
for marketing purposes as well as for planning and 
evaluation. This analysis will be updated as addi­
tional vanpools are formed and surveyed. 

PROGRAM DEVELOPMENT 

Caravan evolved from the efforts since 1975 of Mass­
pool, the state's ridesharing program, to promote 
vanpooling through assistance to large employers. 
By 1978, the decision was made that the third-party 
mechanism was needed to effectively implement van­
pooling in Massachusetts, given the concerns of many 
companies regarding liability, administrative bur­
den, and financial risk. In mid-1978, the Executive 
Office of Transportation and Construction (EOTC) 

began detailed program development, based heavily on 
the design and experience of Baltimore's Van-Go pro­
gram and San Francisco's Rides program. This re­
sulted in the formation, in November 1978, of Mass­
pool, Inc., a private, nonprofit corporation that 
had an eight-member board of directors. The cor­
poration was funded with federal transportation and 
energy monies for 1979, and an executive director 
was hired in April 1979. The program, marketed as 
Caravan, put its first 15-passenger vanpool on the 
road in July 1979. By July 1980, it had 34 vans on 
the road and served nearly 500 commuters. Of these 
34, 11 are multicompany vanpools, and 23 are single­
company vanpools that serve 12 employers. Figure 1 
shows the vanpool growth rate. 

VANPOOL TRIP CHARACTERISTICS 

The average one-way distance to work for the group 
of commuters is 33 miles. The median distance is 32 
miles. Figure 2 shows the work-trip length distri­
bution, which ranges from 13 to 95 miles. The aver­
age one-way van mileage is 40 miles. 

Trip Locations 

Figures 3-5 show the vanpool locations, according to 
suburb-to-suburb, reverse-commute, and suburb-to­
core types of routes. For the purpose of summariz­
ing locational characteristics, eastern Massachu­
setts has been divided into four zones: 

1. The outer area, roughly, beyond Interstate 
495; 

2. The middle ring, between MA-128 and I-495; 
3. The inner ring, within MA-128 but not includ­

ing downtown Boston; and 
4. The core area, downtown Boston. 

Radial routes to downtown Boston are well served by 
transit, and circumferential transit service is weak 
or nonexistent. Figures 3-5 show that most of the 
vanpools serve trips that cannot be served well or 
at all by transit. 

Eighteen of the 34 vanpools are suburb-to-suburb 
commutes: trips between the outer, middle, and in­
ner rings. Three vanpools are reverse commutes and 
take commuters from their homes in or just outside 
the core to their work sites in the middle or outer 
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Figure 1. Vanpool growth . 
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Figure 2. Distance-to-work distribution . 
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Figure 3. Location of Caravan vanpools: suburb-to-suburb routes. 
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ring. Thirteen of the vanpools terminate in the 
core. These route characteristics are summarized in 
Table 1. 

Collection a nd Distribution Characteristics 

Directness of the vanpool routing and how the van­
poolers access the vanpool affect the calculation of 

Figure 4. Location of Caravan vanpools: reverse-commute routes. 
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Table 1. Vanpool route characteristics. 

Ho me End Work End of Vanpool Route 
of Vanpool 
Route Core Area Inner Ring 

Core area 
Inner ring 
Middle ring 8 I 
Outer area 2 

Figure 6. Access to vanpool . 
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Figure 7. Former commuting modes. 
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societal and individual benefits through total 
vehicle miles of travel and total number of trips. 
Al though the average one-way commute length s erved 
is 33 miles, the one-way van mileage is 40 miles. 

As may be seen in Figure 6, slightly more than 
half (51 percent) of the new vanpoolers access the 
vanpool by driving alone to the pick-up point, where 
they park their cars. Approximately equal numbers 
of vanpoolers carpool to the pick-up point (13 per­
cent), are picked up at home (14 percent), walk or 
bicycle to the pick-up point (11 percent), or are 
dropped off at the pick-up point (11 percent) • 

VANPOOLER CHARACTERISTICS 

The majority of the vanpoolers are male ( 65 per­
cent). There is no significant relationship with 
age (30 percent in the 20-30 age bracket, 28 percent 
between 30 and 40, 23 percent between 40 and 50, and 
19 percent older than 50 years). Vanpoolers are 
predominately professional, technical, and adminis­
trative workers (74 percent). Only 26 percent are 
clerical or labor workers. 

The majority of the drivers and backup drivers 
(74 percent) is male. There is no significant rela­
tionship with age. 

Almost all the commuters check "conserve gaso­
line" (78 percent) and "ability to save on travel 
costs" (74 percent) as among the reasons why they 
joined a vanpool. Significant numbers check "abil-
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ity to relax while traveling" 
from driving" (46 percent), 
percent). 

(46 percent), "freedom 
and "convenience" (41 

Former Commuting Methods of Vanpoolers 

As may be seen in Figure 7, approximately equal per­
centages of the new vanpoolers formerly drove alone 
to work (46 percent) or carpooled (44 percent). 
This corresponds to the experience of similar pro­
grams in other states. Ten percent of the van­
poolers were drawn from transit. Disaggregating the 
data by vanpool group, six of the vanpool groups re­
porting were predominately (more than 75 percent) 
drawn from drive aloners and four from carpoolers. 
Although more than one-third (38. 2 percent) of the 
vanpool groups have one or more persons who were 
previous transit users, only 9 percent of the van­
pools have four or more previous transit users. 

Impact on Work Schedules 

Thirty-two percent of the vanpoolers reported that 
they changed their work hours to accommodate to the 
service. However, this result is not as significant 
as it first appears, given the respondents' written 
comments in many cases, that these changes were 
generally discretionary decisions by professional 
staff rather than changes from employer-set 
schedules. 

Automobile Owne rship 

Vanpooling also affects travel habits and impacts in 
the medium range. More than one-third of the new 
vanpoolers (34 percent) say that the availability of 
the service will affect their decision to buy 
another vehicle. Furthermore, 8 percent of the van­
poolers reported their intention to sell a vehicle 
as a result of the vanpool service. 

CURRENT-YEAR BENEFITS 

The reduction in number of trips and vehicle miles 
of travel (VMT) that results from commuters switch­
i ng to vanpooling leads to reduced fuel consumption, 
automotive emissions, and commuting costs. These 
benefits are calculated by using the vanpooler and 
trip characteristics from the survey. 

The calculations take into account the previous 
modes of the vanpoolers and the access modes to the 
vanpool route. Although the daily round-trip VMT 
per person decreases by 76 percent (from 43.1 miles 
to 10. 5 miles), the percentage reductions in fuel 
consumption and vehicle emissions are somewhat 
less. This is because the fuel-consumption rate and 
pollutant-emission rate for both the van trips and 
the shorter automobile-access trips are greater than 
the rates for the longer automobile line-haul trips. 

Gasoii ne Savings 

Each vanpool saves an average of 26. 2 gal of gaso­
line daily, or 6548 gal/year. The average fuel con­
sumed per commuter was reduced from 2.9 gal/day to 
1.0 gal/ day. This represents a 66 percent fuel 
savings for the vanpool group. These figures mean 
that the annual fuel savings achieved by Caravan's 
first 34 vanpools is 2 22 615 gal/year. 

Reduc tions in Automot i v e Emiss i ons 

Hydrocarbon emissions are calculated by applying an 
emissions factor to VMT. The effects of cold trip 
starts are accounted for in the calculation through 
the choice of emission factor. The emission factor 
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Table 2. Annual commuter cost savings. 

Cost of Van 
Access Mode to and Access 
Van pool Mode3 ($) 

Drive alone to pick np 950 
Carpool to pick np 788 
Pick up at home 600 

Savings Based on Prior Mode and Its Cost ( $) 

Carpool 

Shared Driving, Shared Driving, 
Drive Alone, Two Persons, Three Persons, 
$2398 $1315 $878 

1448 365 -72 
1610 528 90 
1803 720 283 

Bus, $11 lOb 

305 
305 
305 

43 

Note: Annual per person savings are shown. AH calculations are for 33-mile one-way commute. Automobile operating costs are 
b~sed on FHWA_ data (! ) updated for 1980 costs, $1.25/gal gasoline, l S miles/gal automobile, 10 miles/gal van. Au tomo­
~1le co~ts are adjusted ~o account for higher per mile costs for shorter access trips. Carpool trips include 1 o percent collec­
t1on mileage, automobile occupancy of 2.5. 

~VaUpOO) fare is $50/month (van opern lfo~ COSIS O( $0.17/.mlle). 
~vr~~nQ.tCI 3~~~5~ots~ ~sa~~~e~1 .on typical o ne-way (corttmuter db:oounted) fare of $1.BO and assuming access to bus was the same as 

Table 3. Current and projected energy conservation benefits. 

Gasoline Savings a Percentage of 
No. (gal/year) Annnal Program Statewide 
of Cost per Gallon 'l'or11el 

Year Vans Per Van Program Total Saved($) Rcductionb 

1980 34 6548 222 615 0.29 0.12 
1982 100 5980 598 000 0.25 0.36 
1985 500 4963 2 481 250 0.10 1.60 

aBased ~n the follo\.Ving fuel. efficiencies for 1980, 1982, and 1985 (2): l s.O, 16.S, and 
19.0 miles/gal for automobile; 10.0, 11.0, and 12.0 miles/gal for vail. Fuel efficiencies for 
the 4.1 .a?d S.8 mile access trips are 74.3 and 79.4 percent, respectively, or the warmed-up 

btU.:I eff1c1ency (l). 
l.l.;i.11~ d on total m~tor fuel c.onsumption of about 2.3, 2.2, and 2.0 billion gal in 1980, 1982, 
an~ ~ 98~, respectively. This reflects a 2.3 percent annual growth in VMT and average fuel 
eff1c1enc1es as noted above. U.S. Department of Energy target reduction percentage is 
assumed to be 7.4 percent for each year. 

is greater for the shorter trip segments. 
The reduction in nonmethane hydrocarbon (NMHC) 

emissions that results from the operation of one 
vanpool is 2.62 lb/day or 0.33 tons/year. This rep­
resents a reduction of 55 percent from the 4.79 
lb/day NMHC produced by the vanpoolers in their pre­
vious modes to 2.17 lb/day currently produced by one 
vanpool group. The reduction in NMHC emissions for 
34 vanpools is 11.22 tons/year. 

Commuter Cost Savings 

Commuter cost savings are calculated for the average 
vanpool commute and the average automobile fuel ef­
ficiency (15 miles/gal). The savings are based on 
automobile operating costs only; vanpoolers who can 
eliminate a household automobile save more. 

The amount of savings depends on the commuter's 
previous mode and current mode of access to the van­
pool as shown in Table 2. The average commuting 
cost per vanpooler is reduced by 52 percent, from 
$1677/year to $802/year. The average vanpool saves 
$12 247 annually. The annual commuter cost savings 
for 34 vanpools is $416 398. 

PROJECTED PROGRAM BENEFITS AND COST-EFFECTIVENESS 

The significance of the vanpool program's contribu­
tion to areawide transportation goals (e.g., energy 
conservation) depends on the benefits from each van­
pool, the number of vanpools, the magnitude of the 
impacts (e.g., reduction in fuel consumption) needed 
to achieve the goals, and the cost of the program. 
The travel characteristics (prior mode, access mode, 
and trip lengths) used to calculate benefits are as­
sumed to remain constant. 

The potential number of vanpools depends on user 
costs, costs of alternative modes, trip lengths, and 
densities of home and employment locations. The 
maximum potential for third-party vanpools is esti-

mated at 500, based on a 10 percent market share of 
commuters who work at facilities where 500 or more 
are employed and who commute more than 15 miles one 
way (employer-sponsored vanpools are expected to 
grow from the current 190 to 225-250). The analyses 
in this section are for three points in the growth 
of the program: (a) the current (mid-1980) 34 van­
pools, (b) a 100-vanpool program expected to be at­
tained in 1982, and (c) the projected maximum poten­
tial of 500 vanpools, which could be attained in 
1985. 

The cost of the program for the first year is 
about $65 000. The program cost is projected to be 
$150 000 in 1982 and $250 000 in 1985 (in 1980 dol-
lars). 

Areawide goals for energy conservation and air 
quality are expressed as target reductions in fuel 
consumption and vehicle emissions. Cost-effective­
ness for an objective is defined as total program 
costs divided by the reduction amount. Although 
this understates cost-effectiveness in absolute 
terms, it is considered to be more useful than the 
allocation of total program cost across multiple im­
pacts: The measure can be used in a consistent man­
ner to compare projects that have the same range of 
impacts. 

This analysis does not consider other impacts 
that cannot be readily estimated. Such impacts in­
clude labor market access, parking requirements, 
local congestion, and effect on peak transit service. 

Energy Conservation 

The U.S. Department of Energy sets voluntary state 
gasoline conservation targets semiannually, based on 
a national target that is adjusted for each state. 
For the second half of 1980, the Massachusetts tar­
get reduction is 7.4 percent (based on a nationwide 
target reduction of 5. 5 percent). This represents 
an annual target reduction of 183 298 000 gal for 
1980 from the 1979 gasoline consumption of 
2 465 769 400 gal. 

As may be seen in Table 3, the 34-van program 
(1980) achieves 0.12 percent of this target reduc­
tion, at a cost of $0.29/gal. 

Projected values for fuel consumption and vehicle 
fuel efficiencies are used to determine the cost-ef­
fectiveness for program levels in future years. The 
reduction target is based on the 1980 percentage 
target. 

As Table 3 shows, the gasoline savings increase 
less than proportionally to the number of vans be­
cause of the impact of the increases in average 
automobile fuel efficiency. The annual savings per 
van decreases to 5980 gal in 1982 and 4960 gal in 
1985. The cost per gallon saved decreases to $0.10 
in 1985 because of the expected economies of scale 
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of the program. The percentage of the statewide 
target reduction in motor fuel consumption increases 
to 1.6 percent for the 500-van program in 1985. The 
2.5 million gal saved by the 500 vans is 0.12 per­
cent of the roughly 2. 0 billion gal of motor fuel 
consumed statewide for all trip purposes, or about 
0.4 percent of the fuel consumed for work trips. 

Air Quality 

Pollutant standards are established in accordance 
with the Clean Air Act Amendments of 1977. The en­
tire state has been designated as being in violation 
of the air quality standard for ozone. Transporta­
tion-related ozone results primarily from NMHC emis­
sions. The air quality analysis is performed for 
NMHC emissions only, since it is the only pollutant 
for which Massachusetts will have difficulty in at­
taining the standard by 1987, as required. 

The emissions reduction targets are calculated by 
the state air quality agency and documented in the 
state implementation plan. The 1980 emissions re­
duction target for transportation sources is 103 400 

Table 4. Current and projected air quality benefits. 

Percentage of 
Emissions 

NMHC Emissions Reduction 
No. Reductions• (tons/year) Needed to 
of Annual Program Achieve 

Year Vans Per Van Program Total Cost per Ton ($) Standardsb 

1980 34 0.33 11.2 5804 0.011 
1982 100 0.22 22.0 6818 0.029 
1985 500 0.11 55.0 4545 0.140 

a Emission factors (4) include the effect of the shorter-distance access trips through the 
b P"f'C4.'lntage cold-sti'rt r~c1or. 

Emtssions reduclions l~f'got.s (S) are 103 439 tons/year, 76 403 Ions/year, and 39 361 
tons/year for 1980, 1982, ancl 1985, respecOvely. Total transportation NMHC emis­
sions (after FMVECP controls) are 213 1 76 tons/year, 176 307 tons/year, and 
120 966 tons/year for these years. 

Table 5. Current and projected commuter cost savings. 

Commuter Cost Savings• 
No. ($) Commuter Cost 
of Program Costb Savings+ 

Year Vans Per Van Program Total ($) Program Cost 

1980 34 12 247 416 398 65 000 6.4 
1982 100 12 258 1 225 800 150 000 8.2 
1985 500 11 397 5 698 500 250 000 22.8 

Note: All costs are annual amounts and are shown in 1980 dollars by using a projected 
inflation rate of 10 percent. 

a Costs are based on operating costs only. Projected fuel costs are based on 1 S percent 
annual price increase and fuel efficiencies, as in Table 3; all other projected costs are 

b b:llad on 10 percent annual inOotfo n ra re. Sec notes to Table 2. 
Program cost refers to runding from s1a1e agencies (i.e., it does not include program 
expenses recovered through vanpool fares). 

Table 6. Current and projected subsidy levels. 

Administrative 

Transportation Research Record 823 

tons of NMHC, or about 48 percent of the total 
transportation NMHC emissions (after federal motor 
vehicle emission controls). As may be seen in Table 
4, the 34-van program achieves 11. 2 tons/year, or 
0.011 percent of the statewide emissions target, at 
a cost of $5804/ton. 

The Federal Motor Vehicle Emission Control Pro­
gram will lower vehicle emission rates significantly 
in coming years. As a result, the annual NMHC emis­
sions reduction per vanpool decreases to 0. 2 2 tons 
in 1982 and to 0.11 tons in 1985. The cost per ton 
NMHC reduction increases for the 100-van program in 
1982 but then decreases to $4545 for the 1985 pro­
gram due to the effect of economies of scale. The 
percentage of the statewide target reduction NMHC 
emissions increases to 0.14 percent for the 500-van­
pool program. The 55 tons/year reduction that re­
sults from the 500 vanpools is 0.05 percent of the 
approximately 120 966 tons NMHC emitted by transpor­
tation sources, or about 0.13 percent of the work 
trip NMHC emissions. 

Commuter Cost Savings 

Projected values for vehicle operating costs are 
used to estimate the commuter cost savings for pro­
gram levels in future years, given in Table 5. Mem­
bers of the typical vanpool save $12 247 in 1980 and 
$11 397 in 1985. These savings are more than 6 
times as great as the program cost in 1980, and 22 
times as great in 1985, in large part due to the ex­
pected economies of scale in the program. These 
factors may be thought of as benefit-cost ratios for 
the third-party program, if benefits are narrowly 
defined as user cost savings (note, however, that 
travel time costs are not considered here) • 

Subsidy Levels 

The total program cost consists of the administra­
tive program cost (the program cost of the third­
party operation funded by federal and state monies) 
and the user fees (the vanpoolers' fares, which 
cover capital and operating expenses). This admin­
istrative program cost (which includes certain con­
tingency expenses as well as strictly administrative 
and marketing expenses) is, in effect, a subsidy to 
the vanpool operation. Table 6 shows that this sub­
sidy is quite low. The vanpool fares cover 81 per­
cent of the total cost for the operations in 1980 
and 94 percent in 1985. 

The subsidy per trip is $0.27 in 1980 and $0.07 
in 1985. The annual subsidy per vanpooler is $137 
in 1980 and $36 in 1985. 

CONCLUSIONS 

The first year of experience with the program has 
shown the effectiveness of a third-party vanpool 
program that is operated by a private, nonprofit 
corporation. Caravan served as a catalyst for van-

Program Cost Percentage of Percentage of Subsidy per Annual Subsidy 
No. of or Subsidy3 Total Program Total Program Total Program Person-Trip, per Vanpooler 

Year Vans ($) Costb User Feesc ($) Cost Cost($) One-Way($) ($) 

1980 34 65 000 19 285 600 81 350 600 0.27 137 
1982 100 150 000 15 833 058 85 983 058 0.21 107 
1985 500 250 000 6 4 173 913 94 4 423 913 0.07 36 

Note: All costs are annual amounts in 1980 dollars by using projected inflation rate or 10 percent. 

~Adminb:tmli\'lll progr:)JU ('QJl raters ~o funding pro'°'lded by state agencies for thlrd ·_party administrative and marketing expenses. 
c Total pfO;RtBm cns r l:s the- !4um or thu a.f.lmiul.sn~clve program cost and the user foa.s. 

User fed ore vanp()OI fart'..1 (e11lmmlfld 3$ dt.JCrlbed in notes to Table S) or $SO, $60, and $80 for the three program years, respectively (current dollars). 
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pool formation in companies that had shown an inter­
est in vanpooling but had not implemented a com­
pany-operated program. Caravan also succeeded in 
establishing multicompany vanpools. 

This analysis provides benefit and cost data for 
determining the role of vanpooling in a comprehen­
sive transportation policy. The benefits of the 
third-party program, as measured by user cost sav­
ings, far outweigh the portion of the program costs 
that is publicly funded. The program is relatively 
cost effective for achieving reductions in fuel con­
sumption and vehicle emissions, compared with other 
transportation measures. However, because of 
natural market limits to potential vanpool growth, 
the total contribution toward achieving areawide 
energy · and air quality goals is small (though, 
again, comparable to many other measures). 

Third-party vanpooling is a relatively inexpen­
sive program for government to support. Based on 
the findings of this analysis, policymakers could 
follow two different paths in deciding future 
government funding and involvement. 

One line of reasoning is that, since the finan­
cial benefits of the program accrue to the users, 
government should discontinue subsidy after the pro­
gram is nurtured to maturity. Since the anticipated 
subsidy is low (6 percent), its removal might not 
significantly decrease van ridership (depending on 
the demand sensitivity to price) . 

The second line of reasoning is that government 
should continue or increase its subsidy to the pro­
gram so as to increase the potential for vanpools 
(again, depending on the demand sensitivity to 
price) and hence maximize the societal benefits. In 
this case, the interrelation of such a policy with 
transit policy should be analyzed carefully. 

The policy determination should consider the full 
range of impacts of vanpooling and the cost-effec­
tiveness, compared with other programs, toward 
achieving a wider range of areawide and corridor­
specif ic goals. In either case, other actions could 
be taken that increase the potential for vanpool­
ing. Government could implement automobile manage-

Abridgment 
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ment actions that would make vanpooling more desir­
able. The program can continue to pursue cost-re­
duction strategies, stress other factors in 
promotional activities in addition to cost savings, 
and market through a variety of channels (e.g., of­
fice parks, communities, and the general public, in 
addition to large employers). 
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Can Employer-Based Carpool Coordinators 

Increase Ridesharing? 

JOANNA M. BRUNSO AND DAVID T. HARTGEN 

The carpool coordinator is a company employee who forms carpools among 
employees by using personal, manual techniques. He or she is available to re­
solve ridesharing problems as well as to promote carpooling. This paper evalu­
ates the carpool coordinator demonstration project undertaken by the New 
York State Department of Transportation in 1979 under contract to the New 
York State Energy Office. Six state agencies in the Albany, New York, area 
were used to sat up a quasi-experimental design to test the effectiveness of the 
concept and to control for carpool formation that would normally occur be­
cause of rising gasoline prices and restrictions of supply. Before and after 
surveys in the six agencies were conducted in October 1978 and again in 
October 1979. The results show that in test agencies the carpool coordinators 
increased ridesharing substantially (10 percentage points), but ridesharing 
among control agencies rose only 3.5 percentage points during the same 
period of time. Thus, the coordinator project was able to effect an increase 
of 6.5 percentage points because of its activities. Approximately 195 000 
gal of gasoline were conserved by new carpoolers in all six agencies, an average 
of 283 gal of gasoline per year per carpooler. Of this, 101 000 gal is attribut­
able to the carpool coordinator program. The direct cost of the project in the 

three agencies was $26 000. This produces an overall benefit/cost ratio of 3.9; 
however, the benefit/cost ratio for employees who commute long distances 
was 9.0. 

The 1973-1974 and 1979 oil crises provided the 
impetus for carpool demonstration programs across 
most of the country. These programs consisted 
primarily of computer-matching procedures and a wide 
range of publicity measures. These programs did not 
result in a great increase in carpooling (less than 
one percentage point) and, once the restriction on 
the gasoline supply was lifted, many of these new 
carpools fell apart and many programs were abandoned 
(!_,1) • Some projects, however, continued to expand 
in scope and enlisted the support of major employers 
in their area. Most programs were unable to evalu-
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ate their effectiveness in terms of new carpoolers 
induced to rides hare by the program itself. In the 
fall of 1978, estimates were that these programs had 
increased ridesharing to the extent of 1.1 percent 
of the areawide population <JJ. 

Simultaneously, research into the motivations and 
attitudes of commuters toward carpooling (l_-_2) 
showed that carpooling is not basically an economic 
phenomenon but rather a complex social and psycho­
logical one. Most carpools are formed among ac­
quaintances and friends, both at home and in the 
work place. Most people are not easily motivated to 
contact nonacquaintances provided by computer-match­
ing lists and may shy away from doing so because of 
perceived difficulty in easily resolving problems 
that can arise in ridesharing situations. This 
research suggests that carpool coordinators who work 
within employer sites and use manual and personal­
ized techniques to match employees and resolve 
ridesharing problems can have a more positive influ­
ence on the incidence of ridesharing than will 
conventional computer-matching techniques. 

In recognition of the energy-saving potential in 
ridesharing, the New York State Energy Office (SEO) 
contracted with the New York State Department of 
Transportation (DOT) in mid-1978 to test the concept 
of the employment-site-based carpool coordinator. 
This demonstration was intended to be promoted by 
SEO and DOT throughout New York State as one of many 
actions to reduce the state's dependence on foreign 
energy resources. This paper describes the results 
of that study. 

STUDY DESIGN 

The purpose of the carpool coordinator demonstration 
project was two-fold: 

1. By using state agencies as a test, evaluate 
the impact of carpool coordinators on the incidence 
and stability of carpooling in a white-collar work­
ing environment. 

2. Evaluate the amount of energy that can be 
saved by this approach. 

Approximately 36 000 state workers are employed 
at two major sites in the Albany area. One is the 
state campus on the Albany city outskirts, which is 
characterized by good access to urban expressways 
and arterials, infrequent transit service, and 
unlimited parking. The other is the downtown Albany 
Rockefeller Plaza, where transit is good, traffic 
more congested, and parking severely restricted. 
Within each site numerous state agencies operate, 
each as a separate entity that has a separate man­
agement structure. Thus the demonstration could be 
confined within specific agencies at each location. 
The participating state agencies were the DOT, 
Department of labor (DOL), Department of Motor 
Vehicles (DMV), Office of General Services (OGS), 
Department of Health (DH), and the Department of 
Public Service (DPS). A quasi-experimental design 
that uses test and control agencies was developed. 
The test agencies appointed carpool coordinators; 
the control agencies did not. The design may be 
represented as follows, with the before and after 
observations taken from an employer survey·. 

Carpool 
Oct. Coordinator Oct. 

LOcation ~ 1978 Demonstration 1979 
State DOT x x x 

campus DOL x x 
Rockefeller IX-IV x x x 

Plaza OGS x x x 
DH x x 
DPS x x 
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A random sample of 200 employees was selected 
from each agency in the fall of 1978 and again in 
1979. The observations at each agency serve to 
uncover significant changes in carpool formation or 
mode shift. Changes that occurred in the control 
agencies allow measurement of the effects of changes 
in the energy supply or price, political changes, or 
changes in the work environment (e.g., flex time) 
that have occurred in the period October 1978-0cto­
ber 1979. 

PROGRAM DEVELOPMENT 

Initially the concept of a carpool coordinator was 
that of an agency employee who works within each 
agency who would publicize and promote carpooling, 
hold small group meetings, relate on a personal 
level to those who desire help with carpool match­
ings, perform introductions, and resolve ridesharing 
problems. Within each test agency a current em­
ployee who has some other duties as well was ap­
pointed as carpool coordinator. 

In February 1979, two employees hired with funds 
from the Comprehensive Employment and Training Act 
(CETA) of 1973 joined the project in DOT. The 
coordinating activities, under close supervision, 
were largely turned over to them. They engaged in a 
canvass of all DOT employees, beginning with a 
well-defined neighborhood approximately 15 miles 
from work. Their job was to promote carpooling, 
determine interest in carpools, match individuals, 
distribute lists of employees interested in carpool­
ing, arrange introductions, and resolve problems. 
The most effective techniques in forming carpools 
were personal introductions and matching based on 
routes to work. All new carpoolers were called on a 
monthly basis to encourage communication with the 
program to offer assistance in problem solving and 
to keep records current. 

SURVEY RESULTS 

The results of the 1978 and 1979 surveys of the 
employees of the six agencies are presented in Table 
1. Carpooling (the percentage of employees who 
drive with other employees) clearly increased during 
the past year, with the exception of the DH; how­
ever, the percentage of family members who ride to 
work together decreased or rose less significantly 
(DOT). The much greater increase in ridesharing in 
the test agencies (10 percent) as opposed to the 
control agencies (3.5 percent) shows the positive 
impact of the carpool coordinators and the existence 
of ridesharing promotional programs. 

The percentage of employees who drive alone was 
greater on the state office campus, where parking is 
virtually unlimited. The higher incidence of tran­
s! t use in the downtown agencies seems to suggest 
that, in the case of limited parking and energy 
constraints, transit will be used when it is avail­
able. 

Enerqy Savings 

Analysis of the survey results indicates that, over 
the course of the demonstration project, there have 
been no significant changes in the length of the 
one-way commuting trip, the one-way door-to-door 
commuting time, or the carpool automobile occupancy 
(_§). If the one-way commuting distances and in­
creases in carpoolers associated with each agency 
are combined, the result is an implied savings of 
196 000 gal of gasoline or about 283 gal of gasoline 
for each new carpooler per year. 

Effect of the Energy Crisis on Carpooling 

The energy events of 1979 had a definite negative 
impact on the percentage of solo drivers among 
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Table 1. Mode to work. 

Drive with Drive with 
Drive Alone (%) Another Employee(%) Family Member(%) Transit(%) Walk(%) Other(%) 

Agency 1978 1979 6 1978 1979 6 1978 

Campus 
DOT" 54 42 -12 27 39 12 11 
DOL 50 45 -5 25 32 7 18 

Plaza 
DMV" 43 33 - 10 27 41 14 13 
OGS" 43 40 -3 28 32 4 14 
DH 41 37 6 26 23 -3 16 
DPS 42 39 -3 34 35 1 10 

Percentage of 46 40 -6 27 33 5 14 
entire survey 

Avg. test -8 10 
Avg. control -3 3.5 

a Test site. 

agency employees (the one exception is the DH; here, 
the inclusion of an additional group, formerly 
located in an area where parking was less restricted 
and transit less available, is shown to have in­
creased both the percentage of solo drivers and the 
percentage of transit users). 

The increase that occurs in the control agencies 
represents the increase that would have occurred due 
to the energy crisis had no carpool program been in 
effect. The table below indicates the effect of the 
energy crisis on the incidence of carpooling: 

Agency 
Test 
Control 
Increase attributable 

to carpool coordinator 
project 

Change in Driving with 
Another Employee (%) 
Campus Plaza Overall 
12 9 10 

7 -2 3. 5 
5 11 6.5 

The difference between the incidence of carpooling 
in the test agencies and the control agencies, as 
shown in the table, represents the true effect that 
the carpool coordinators were able to realize--an 
increase of 5 percent on the campus and 6.5 percent 
overall. In view of the initial high incidence of 
ridesharing, this is a substantial effect. 

MARKET SEGMENT ANALYSIS 

In an attempt to determine which factors influence 
ridesharing, a computerized data analysis scheme 
known as AID (],.!!.! was used on the 1978 survey 
data. This analysis showed that, in general, demo­
graphic data are poor predictors of ridesharing. 
Nevertheless, four market segments based on distance 
and travel time to work were identified. The inci­
dence of ridesharing was greatest among those who 
travel over long distances (>10 miles) and slower 
routes (> 40 min) ("far slow"), and decreased among 
those who travel greater than 10 miles but take less 
than 4 0 min ("far fast"), those who travel between 3 
and 10 miles ("medium"), and was least among those 
who commute 3 miles or less to work ("near"). This 
segmentation is useful in targeting the activities 
of the carpool coordinators as well as in interpret­
ing the results of the attitudinal and cost/benefit 
analyses. 

ATTITUDINAL ANALYSIS 

In order to understand the underlying attitudes of 
carpoolers and solo drivers, the survey respondents 
were asked to describe their feeling toward 11 

1979 

16 
18 

8 
II 
16 
5 

13 

6 1978 1979 6 1978 1979 6 1978 1979 6 

5 5 2 -3 3 0 -3 I I 0 
0 6 4 -2 0 0 0 2 2 0 

-3 12 11 -I 3 4 I 3 4 1 
-5 9 II 2 6 4 -2 0 2 - 1 
0 11 18 7 5 4 -I 1 3 2 

-5 10 15 5 5 3 0 2 2 0 
-1 9 10 1 3 2 -1 I 2 1 

-1 -2 -2 0 
-2 3 0 I 

attributes of carpooling and driving alone: conve­
nience, gasoline cost, travel time, safety, crowd­
ing, waiting for others, relaxing, parking costs, 
arriving for work on time, independence, and conver­
sation during the commute to work. The employee 
indicated agreement with each statement on a five­
position categorical judgment scale, where l means 
convenient and 5 means not convenient. For example, 
"Carpooling is ••• ", "Driving alone is ••• 11

• 

The responses were divided into solo drivers and 
ridesharers and into test agencies and control 
agencies. An average score for each group was 
computed for each attribute. The 1979 response was 
then compared with that of 1978. In all instances 
the shift in attitude is small. The most consistent 
shift is found in the test agencies where the atti­
tudes of the solo drivers and ridesharers toward the 
opposite mode have shifted to a more extreme value. 

A second measure of attitude known as an overall 
carpool rating (CPRAT) was constructed for each 
respondent by summing the positive (i.e., 1 or 2) 
responses to each carpooling attribute. The average 
CPRAT was then calculated for each market segment 
for the test and the control agencies. Figure l 
displays the result in the change of the CPRAT with 
respect to the proportion of ridesharing. It is 
clear that the carpool coordinator activities have 
produced a positive shift in both attitude and the 
proportion of ridesharing. The similar slopes of 
these lines indicate that this effect has been 
uniform across all segments of the population. What 
is not clear is whether the change in attitude 
influenced an increase in carpooling behavior, vice 
versa, or both. 

The inconsistent pattern in the control agencies 
contrasts with the effectiveness of the coordina­
tors' action in the test agencies with the exception 
of the far fast segment. This again points out the 
need for additional research into this market seg­
ment to develop appropriate ridesharing strategies. 

CARPOOL DROPOUTS 

The 1979 survey asked the respondents to identify 
their usual modes to work in the fall of 1979 and in 
the fall of 1978. Tabulation of those who commuted 
to work in automobiles during both years indicates 
that the majority (86 percent) of employees did not 
change their modes of either ridesharing or solo 
driving. However, of those employees who switched, 
60 percent converted from solo driving to rideshar­
ing, but 40 percent reverted from ridesharing to 
solo driving. 

Cross-tabulations of these four groups indicate 
that there is little correlation between socio-
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Figure 1. Change in proportion of carpoolers versus carpool rating 
from 1978 to 1979 for each market segment. 

"' "' ,.. 
0 

"' Ii! 
"' 
"' gj 
H 
0 z 
< ,, 
~ 
3 

" ~ 
e 
"' 
"' "' "' ,.. 
0 

"' Ii! 
"' 
"' 0 

~ ... .... 
"' 0 

"" 0 

"' "" 

.6 

• 5 

,4 

.3 

• 2 

7 
.1 

2 .5 
AVERAGE 

MARKET SEGMENTS 

Transportation Research Record 823 

..,. 
"' ~"," -; , 

"' 
~ 
~F -
\N 
~ 

3.5 4 4. 5 

CARPOOL RATING 

-- TEST AGENCIES 
N = NEAR FF = FAR FAST 
M = MIDDLE FS = FAR SLOW ----- CONTROL AGE NG IE S 

economic variables and the decisions to join or 
leave carpooling. The key to carpooling longevity 
is found in attitudinal analysis. 

When the attitude of each group toward carpooling 
is contrasted with the attitude toward driving 
alone, it becomes clear that the difference for the 
carpool dropout is more extreme than for even the 
confirmed solo driver. Although he or she recog­
nizes the money savings aspect of carpooling, the 
carpool dropout is concerned about convenience, 
independence, crowding, and waiting for others. He 
or she puts less value on conversation during the 
work trip. Clearly, carpooling was an unpleasant 
experience. 

COST/BENEFIT ANALYSIS 

The cost of the demonstration project represents all 
salaries paid to DOT employees, including fringe 
benefits and overhead, additional costs for computer 
analysis, telephone installation, printing, sup­
plies, and travel ($38 578) plus additional funds 
($12 432) donated to the project by the test agen­
cies through the services of the carpool coordina­
tors and CETA employees. In total, the project cost 
$51 010. The nature of a research project, which 
will lead eventually to implementation, is such that 
costs include literature research and analytical 
analysis to investigate hypotheses that lead to 
improvements of the program. As such, they would 
not normally be repeated if others chose to under­
take the service. When these costs are subtracted 
from the program, which will leave salary costs for 
supervision and carpool coordinators, telephone, 
supplies, and tabulation of the preliminary and 
final surveys, the direct operational non-research­
and-development cost of the study is $26 092. 

The benefits of the carpool coordinator project 

can be measured directly by the benefits to the 
employees in the gallons of gasoline saved and the 
resultant dollar savings. Al though many additional 
benefits result to the employee, employer, and the 
community, such as improvement in traffic flow, 
freeing up of parking spaces, and improvement in air 
quality, our survey did not address these issues. 
To determine the employee benefits, the average 
distance to work for the test agency employee who 
drives to work with another employee was calculated 
by market segments. 

The direct operational costs of the program 
(total costs research and development cost 

$26 092) were distributed across the market segment 
proportionally to the distribution of the 1978 
employment population, as displayed in Table 2. The 
gasoline savings (computed by using a midsummer 1979 
cost of $1.00/gal of gasoline in the Albany area) 
were then reduced to 65 percent (6.5/10), the amount 
previously calculated as the direct effect of the 
carpool coordinator. Overall, within the test 
agencies the program resulted in a benefit/cost 
ratio of 3.9; the far slow market segment showed an 
extremely high payoff of 9.9. 

The results of this analysis indicate that, even 
with the existence of a high degree of carpooling at 
an employee site , the investment of a vigorous 
ridesharing promotion campaign can result in savings 
for employees that are significantly greater than 
the costs of the program. Furthermore, when the 
attention of the coordinator is initially directed 
to those employees who have the greatest commuting 
distances and times, the program can return the 
investment rapidly . 

CONCLUSIONS AND PDLICY IMPLICATIONS 

This study presents an evaluation of the carpool 
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Table 2. Cost/benefit of carpool coordinator demonstration by market segments. 

Gasoline 
1978 Savings Savings 
Population Avg per New Attributable 

Market of Test Direct One·\V~y New Carpool ere Total to Carpool Benefit/Cost 
Segment Agencies 0~ 1· ($) Tripb (miles) Carpoolers (gal) Snvings ($) Coordinalord ($) at 1.00/gal 

Near 707 4 383 2.3 50 40 2 000 1 300 0.30 
Middle 1470 9 112 7.8 167 136 22 712 14 763 1.6 
Far fast 1075 6 664 17.1 118 298 35 164 22 857 3.4 
Far slow 957 ...i.lli... 32.4 160 566 90 560 58 864 ~ 
Total 4209 26 092 18.0 495 314 155 430 101 030 3.9 

~ lllracl co~H• •UC dt•cri butcd IUQltOrl lunal to 1mp uhulon. 
AVCta:QCJ ono-.wttf· tdp t.ILlfaucci rr.r Cl nlllloyt!I:.! who ilrivc whh another em j> IO)lee. 

~ Ass-umc--1 14.S miles/e;al, 22() dnra:fyou, 2 lriP'/dti)', 10 1>orcont excess circ:uily, factor to account for shared driving is (2.75 - 1)/2.75 = 64. 
Amouut IA 6S 1>erccnl nf1n.~f11p . 

coordination project undertaken in six state agen­
cies located in the Albany, New York, area. The 
study was undertaken under contract to the SEO and 
was evaluated to determine the effect of carpool 
coordinator activities on the incidence of rideshar­
ing in a white-collar working environment and the 
resulting energy saving that can be attributed to 
such a project. 

A quasi-experimental study design was developed 
by using three state agencies as test sites and 
three state agencies as control groups. Random 
sample surveys taken at the beginning and end of the 
project indicate that the incidence of ridesharing 
directly attributable to the carpool coordinators is 
6.5 percent. The study concluded that a trained 
carpool coordinator, working actively within an 
employment site and using manual and personalized 
methods, can increase the incidence of carpooling 
significantly, even though the level of rideshar ing 
was comparatively high at the beginning of the 
project. 

Energy savings can be substantial. Approximately 
195 000 gal of gasoline were saved by the increase 
in r ideshar ing in all agencies. Overall, each new 
carpooler attracted to the program can be expected 
to save an average of 283 gal of gasoline/year. 

Cost-Effectiveness 

The carpool coordinator method is extremely cost 
effective. The direct cost of the project within 
three agencies was $26 0921 the overall cost/benefit 
ratio was 3.9. Relative savings to employees are 
greatest among those in the market segment that 
commutes more than 10 miles and 40 min. Since 
benefits to employees can approach project costs 
rapidly among employees who have the greatest vehi­
cle miles of travel, carpool coordinators are urged 
to concentrate initially on this market. 

Interpretation of the shifts in attitudes of solo 
drivers and carpoolers in both test and control 
agencies demonstrate that the coordinator activities 
resulted in a positive shift in attitude as well as 
ridesharing in the test agencies. Although previous 
research suggests that ridesharing behavior is both 
influenced by and influences attitude, the extent to 
which this is true remains to be tested. Such an 
evaluation can serve to refine carpool coordinator 
techniques, company policies toward ridesharing, and 
marketing strategies by government to promote ride­
sharing programs among employers within its juris­
diction. 

Pol.icy lmplications 

The following policy implications can be immediately 
drawn from this study: 

1. Since ridesharing is basically a social 

phenomenon, appeals based on pure economics are not 
likely to be successful. Government should empha­
size that noncomputer informal approaches are more 
sensitive to personal concerns and more effective 
than mechanistic privacy-invading techniques. 

2. Money for the carpool project is not really 
necessary: What is needed is a strong commitment by 
employers to provide the service to their employees. 
Federal programs that emphasize the capital needs of 
ridesharing (e.g., park-and-ride lots) have their 
place but should not be pushed ahead of noncapi tal 
approaches. 

3. The inability of r ideshar ing agencies to 
isolate the effectiveness of their programs has 
probably hurt the course of ridesharing by providing 
unrealistic goals that cannot be achieved. More 
care should be taken in program design such that 
various impacts can be isolated. 

4. For greater cost-effectiveness, ridesharing 
programs should probably not be based on areawide 
campaigns but rather should focus on selected mar­
kets characterized by long commutes to major work 
sites. 

5. Research into the social and psychological 
aspects of carpool formation and retention should be 
continued. Although much is known, much more can be 
learned from such research, particularly if coupled 
with carefully constructed demonstrations. 

Although the carpool coordinator project has 
proved successful in its initial stages, three 
immediate effects remain to be tested. The project 
was under taken during a period of rapid gasoline 
price increases and intermittent restriction of 
supply. These facts served to highlight the efforts 
of the coordinators. The project is being continued 
to determine the stability of the carpooling be­
havior of these new carpoolers. Can the program 
sustain its effectiveness and rate of growth through 
continued awareness and promotion and more-effective 
techniques? The program remains to be tested in 
other business environments under various combina­
tions of white- and blue-collar workers. 

Finally, since carpooling has been shown to be a 
psychosocial phenomenon rather than an economic one 
and long-term r idesharing behavior is formed most 
successfully among friends and acquaintances, the 
carpool coordinator concept should be tested at the 
residential level. Coordinator techniques must be 
developed and refined for this market. Evaluation 
designs must include tests to control for external 
economic and political forces as well as to contrast 
with existing employer-based carpooling programs. 
These efforts are now on-going and will be reported 
on in the future. 
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Texas Vanpool Program 

DONALD A. MAXWELL AND JAMES P. MclNTYRE 

The U.S. Department of Energy's annual report on state energy conservation 
programs for 1979 cites the Texas vanpool program as one of the most innova­
tive programs in the nation. This report ranked Texas first nationwide in the 
number of official programs in existence (54) and first in the number of vans 
on the road (910). Between January 1978 and January 1981, the number of 
vans on the road increased by more than 900 percent. Vanpooling continues 
to grow in Texas, but not at the furious pace of 1000/year set during the last 
half of 1979. According to the January 1981 edition of the Texas vanpool 
census, there are 2008 vans on the road (with 34 more on order) at 122 sites as 
part of 103 individual programs. These 2008 vans carry 22 100 passengers, 
eliminate 16 000 cars from the road, and save 8.12 million gal of fuel each 
year. These vans represent an investment of $20 million in private capital. This 
paper attempts to explain how and why the Texas vanpool program grew 
from 14 vans in 1974 to the present totals. 

The Texas vanpool program is best defined as a co­
operative effort involving the Texas Energy and 
Natural Resources Advisory Council (TENRAC) and the 
Texas Transportation Institute (TT!), about 100 van­
pool program coordinators (almost all in the private 
sector), and various other state agencies. The 
roles of TENRAC and TTI have been to provide a focal 
point for technical assistance and information ex­
change and to persuade other organizations to initi­
ate programs. The Texas Railroad Commission, De­
partment of Public Safety, Department of Highways 
and Public Transportation, and State Board of In­
surance all support the program. 

The key to the success of the program, however, 
has been the willingness of farsighted employers to 
accept that they have a stake in how their employees 
get to work. These employers established programs 
at their own facilities, and many of the early van-
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poolers have played a significant role . in promoting 
the vanpool concept. Under the leadership of the 
Houston National Association of Vanpool Operators 
(NAVPO), Houston is now the "vanpool capital of the 
world" and has 1511 vans at 60 sites. 

The basic strategy of the program has been to 
create a vanpooling community that embraces all 
active participants without creating a vanpooling 
bureaucracy to get in the way. The idea is to 
enlist as many salespersons as possible to market 
vanpooling at every opportunity--not to set up a 
tsar of vanpooling to market a specific house brand. 

The remainder of this paper describes how the 
Texas vanpool community emerged and gained the posi­
tion of prominenc e it now enjoys. Included is a 
short review of the history of Texas vanpooling 
(1974-1977), the recent period of rapid growth 
(1978-1980), and a description of how we attempt to 
coordinate a statewide effort. 

BEGINNINGS: 1974-1977 

Contrary to some published reports, the first Texas 
vanpool program was implemented in Dallas, not 
Houston. Texas Instruments initiated their first 
program with 9 vans in March 1974 at their main 
facility. By the end of 1977, this program had 
grown to 14 vans. The next program in Dallas was a 
one-van pilot program initiated by Crum and Forester 
Insurance Company in 1977. 

Although Dallas had Texas' first program, the 
focus of vanpooling quickly moved from Dallas to 
Houston. The primary reason for this shift was the 
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missionary zeal with which CONOCO promoted the con­
cept in Houston. CONOCO put 10 vans on the road in 
1975 and has steadily added to that number. Follow­
ing CONOCO's example, other companies in Houston 
began their own programs. Soon, 10 programs that 
had 160 vans were operating in the city. In addi­
tion to CONOCO, this early group consisted of 
ARAMCO, ARMCO, Brown and Root, Comet-Rice, Gulf Oil, 
Hughes Tool, Mitchell Energy, Mobil Oil, and Pruden­
tial Insurance. [Brown and Root, one of the early 
programs expanded to 265 vans by 1980, the largest 
program in the state (1).] This early group of 
dedicated vanpoolers formed the first local chapter 
of NAVPO in 1979. 

Two other significant programs began during this 
period. United Services Automobile Association 
(USAA) in San Antonio initiated a pilot program late 
in 1978 with 6 vans. In spite of a four-day work­
week and the use of 15-passenger vans, this program 
grew rapidly to become one of the largest in the 
state. The Mason and Hanger, Silas Mason Company, 
Inc., program at the PANTEX plant outside of 
Amarillo started in 1977 with 30 vans. This is the 
largest and most successful owner-operator program 
in the state and remains the only significant pro­
gram at a federal agency. In addition to the vans 
that operate in Houston, CONOCO and Gulf began oper­
ating six vans to and from remote sites. 

During this early period, numerous promotional 
efforts were sponsored by various government agen­
cies. A national conference on areawide carpooling 
was held in Houston in 1975. The Federal Energy 
Administration (FEA) conducted a series of vanpool 
workshops in Houston, San Antonio, Dallas, Fort 
Worth, Beaumont, Corpus Christi, and Lubbock in 
1977. The U.S. Environmental Protection Agency 
(EPA) sponsored three workshops in Houston, Dallas, 
and San Antonio early in 1978. It is difficult to 
assess the effect of this effort, but at least two 
of the major programs (USAA and PANTAX) began as a 
result of the FEA workshop series. 

During this period, no attempt was made to alter 
the regulatory climate of the state to make it more 
favorable for the growth of vanpooling. Al though 
the current situation was far from ideal, employers 
found that, as long as their programs were not open 
to the public-at-large and as long as they operated 
on a share-the-expense basis, they could operate 
within the existing regulations. In exploring the 
possibility of creating legislation more favorable 
to vanpools, we were advised more than once to 
"leave well enough alone." In retrospect, we are 
still convinced it was good advice. 

By the end of this early period the commitment to 
vanpooling varied considerably in different parts of 
the state. The greatest public awareness was in 
Houston, where the early vanpoolers actively pro­
moted the concept. Otherwise, most of the interest 
in vanpooling at this time was along the Interstate 
35 corridor between San Antonio and Dallas. 

In summary, by the end of 1977 the vanpooling 
concept was well established. A total of 15 van­
pool-related workshops had been held. Fourteen 
programs were under way, and 196 vans were on the 
road. The Houston vanpool group actively promoted 
the concept to all who would listen. In short, 
significant progress had been made toward establish­
ing a base from which to build a strong statewide 
effort. 

RAPID GROWTH: 1978-1980 

Late in 
sources 
received 
(DOE) to 

1977 the Governor's Office of Energy Re­
( which became a part of TENRAC in 1979) 
a grant from the U.S. Department of Energy 
promote vanpooling as one of the mandatory 
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programs in the state energy conservation plan 
(SECP). The Governor's Office of Energy Resources 
entered into an interagency agreement for technical 
assistance with TTI in January 1978, and the Texas 
vanpool program got under way. 'lb date, the com­
bined effort has cost less than $250 000. 

The ridesharing goal in the SECP was set at 1500 
vans on the road by the end of 1980, with an in­
crease of 0.2 percent in carpooling (]_). In addi­
tion, vanpooling is one of three specific actions 
cited by the governor to meet interim voluntary gas­
oline conservation targets released quarterly by 
DOE. Although TENRAC is not a part of the state's 
traditional transportation establishment, the 
governor looks to TENRAC to provide the focal point 
for vanpooling because of its importance in meeting 
energy conservation goals. 

The original SECP called for a rather specific 
promotional process to be carried out by TENRAC. 
The steps, which were to be carried out in chrono­
logical order, were as follows: 

1. Conduct 24 (series 1) workshops and meetings 
with the 24 metropolitan planning organizations 
(MPOs) in the state and establish a local plan to 
promote ridesharing, 

2. Cohost with the MPOs 24 (series 2) workshops 
for the major employers in each urban area to per­
suade them to initiate vanpool programs, and 

3. Conduct at least 24 (series 3) followup meet­
ings with employers who attended the workshops and 
expressed an interest in gaining more information. 

The first eight months of 1978 were spent in 
developing materials, attempting to set up series 1 
workshops, and in meeting with local ridesharing 
agencies and existing vanpool program coordinators. 
The reaction of vanpool coordinators was favorable 
but guarded. The reaction of r ideshar ing agencies 
and the State Department of Highways and Public 
Transportation ranged from mild interest to outright 
hostility. The San Antonio Energy Conservation 
Office was the only experienced r idesharing agency 
that actually cohosted a workshop. With few excep­
tions, the MPOs were generally convinced that em­
ployers in their area would not be interested in 
vanpooling and that a workshop would be a waste of 
time. 

These early experiences suggested that we had 
misread the situation. It became clear that the 
process as outlined in the SECP was unworkable for 
several reasons: 

1. Local ridesharing agencies seemed afraid that 
we might upset the local operation and impose state­
wide policies, 

2. Ridesharing was not very high on the priority 
list of the transportation establishment, 

3. A number of MPOs had experienced disappoint­
ing results in their 1973 venture into rideshar ing 
and were not eager to try again, and 

4. The level of awareness of vanpooling in the 
state varied widely from one area to another; there­
fore, different strategies had to be developed for 
different areas. 

We began to realize that working through custom­
ary channels was not the best procedure when we 
learned that the employers whom we contacted on our 
own initiative were more receptive than the trans­
portation agencies that were supposed to be leading 
the local effort. Based on experience, we decided 
to veer away from the original SECP. With approval 
from the regional DOE office, we laid out a new 
strategy that called for the following steps: 
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1. Visit chambers of conunerce to obtain lists of 
employers that might be receptive to vanpooling; 

2. Use the lists provided by chambers of com­
merce to telephone interested employers to set up 
on-site visits (series 3) to sell vanpooling; the 
approach would emphasize financial incentives for 
employers instead of energy conservation (}) ; and 

3. Hold large meetings (series 2) on request. 

A new slide show and hand-out materials emphasizing 
financial rewards were developed for this new ap­
proach. After establishing an informal goal of 60 
employer visits, we got under way with the new 
strategy in November 1978. With the help of the 
Austin and Dallas Chambers of Conunerce, the San 
Antonio Energy Office, and the State Department of 
Highways and Public Transportation, a total of 80 
workshops and meetings had been held by the fall of 
1979. 

During the sununer 1979, a period of fuel short­
ages for many Texans, interest in vanpooling accel­
erated greatly. Vanpooling was seen by some as a 
way of avoiding the long gasoline lines or a way of 
being assured of a ride to work in times of very 
tight supplies. TENRAC assisted companies that had 
their own fuel storage tanks in obtaining gasoline 
for their vanpools. 

By the end of 1979, the situation had changed: 
there was no shortage of fuel, prices were rising 
steadily but slowly, and growth began to slow. How­
ever, more than 95 employer programs were already in 
existence and inertia carried the program forward. 
San Antonio and Dallas were actively marketing van­
pooling. A concentrated effort by the city ride­
sharing office in Dallas resulted in the initiation 
of 30 new programs in late 1979 and early 1980. By 
comparison, growth in Houston slowed because the 
existing programs were reaching maturity and the 
newer programs were still small. 

In sununary, the period of most-rapid growth oc­
curred during sununer and fall 1979. It occurred in 
locations where fuel was scarcest and most expen­
sive. Growth occurred because a large number of 
small pilot projects were already under way and 
because vanpool material was in the hands of recep­
tive employers before the crisis occurred. In other 
words, the mechanism was in place before the crisis 
occurred. 

STATEWIDE COORDINATION 

In 1978 no other state agency was interested in pro­
moting vanpooling, and TENRAC fell heir to the lead­
ership of the statewide vanpool program by default. 
TENRAC's main problem was how best to conduct the 
program. There are two basic approaches to conduct­
ing such a program. The safe option is to play a 
numbers game and simply conduct the required work­
shops and meetings according to plan. The more 
risky option is to attack targets of opportunity and 
concentrate on them until the vans are on the road, 
regardless of workshop goals. Our basic approach 
turned out to be a combination of these two options 
(we also hit both targets--1500 vans and the re­

quired 72 workshops). The significant deviation 
from the original plan was that we attacked the 
targets of opportunity and paid little attention to 
the sequence of war kshops. On-site meetings with 
employers were often held before meetings with (or 
without) the local MPO. The lack of competition 
from other state agencies allowed us to structure 
the program without regard to who got credit for 
each program and grant. 

The next issue was how to coordinate a statewide 
program that had no real authority or responsibility 
to do so--our grant from DOE specified the conduct 
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of a series of workshops but not the coordination of 
a statewide program. We have not forced the issue 
on this problem and do not, in any event, wish to 
see the creation of a vanpool hierarchy. We use 
three indirect techniques that provide the rideshar­
ing effort with a sense of direction: 

1. The vanpool census serves as a vehicle to 
conununicate with the entire vanpool conununity at 
least four times a year; 

2. The fuel-allocation office, which is housed 
in TENRAC, is sensitive to the gasoline needs of the 
vanpool programs and assists them as much as possi­
ble; and 

3. The state ridesharing conunittee, which was 
finally established (on an unofficial basis) in July 
1980, tackles regulatory and legal problems faced by 
the vanpool conununity. 

The final problem is, How do two part-timers con­
duct a statewide promotional effort? (We war k for 
the project on a half-time basis, aided by two half­
time administrative assistants and graduate research 
assistants as available.) The answer is: You train 
as many vanpool salespersons as you can, provide 
them with some incentive to sell, and give all the 
technical and moral support you can. We have also 
tried to see that the sales force received the bulk 
of the publicity and credit for their efforts. 

The first group of salespeople we assisted in 
this way were staff from the existing r idesharing 
projects in Houston, Dallas, Fort Worth, and San 
Antonio. San Antonio was the first to market van­
pooling; however, their market is primarily public 
agencies, and results are hard to achieve. Dallas 
Rideshare, in cooperation with the Dallas Chamber of 
Conunerce, began to market vanpooling, in addition to 
their carpool effort, in July 1979. The results 
during the following year were outstanding--25 new 
programs. Houston and Fort Worth have been kept 
busy handling the many responses to their outstand­
ing carpool efforts. In addition, Houston has 
assisted in initiating third-party operations at 
Greenway Plaza and the City Post Oak Center. 

In the spring 1979, TENRAC and the State Depart­
ment of Highways and Public Transportation developed 
a good working relationship to promote vanpooling. 
(This was all accomplished at the working level 
through long-time professional relationships.) The 
State Department of Highways and Public Transporta­
tion district offices have arranged and cohosted 12 
workshops and meetings in their respective areas. 
This effort has netted six possible new programs in 
areas of the state not usually on the workshop 
circuit (i.e., the small towns). We consider this a 
very important effort because of the potential for 
breaking the one-car-one-passenger syndrome in the 
rural areas. 

Another very important source of contacts is the 
network of equipment providers: primary manufac­
turers, van conversion firms, fleet managers, and 
leasing companies. Their motivation, of course, is 
to sell or lease vans. We feel that it is necessary 
to educate this group so that they do not oversell 
vanpooling or distribute misinformation. These 
people generally know the large employers on a 
business basis, and they are skilled salespeople; 
therefore, they should not be overlooked. 

Probably the most effective force for the expan­
sion of vanpooling has been the vanpool coordinators 
themselves. Many of these people have very unself­
ishly shared their experiences with others in start­
ing programs or considering doing so. The Houston 
chapter of NAVPO has been an especially effective 
advocate. In order to avoid duplicating their ef­
forts, we have not pursued opportunities that have 
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occurred in Houston as aggressively as we might have. 

CONCLUSIONS 

The result of this effort over a two-year period has 
been the development of a large number (90 percent 
of the vans) of employer vanpools. Employers have 
come to realize that they have a stake in how their 
employees get to work. Al though this is expressed 
differently by various employers, the principal con­
cerns are expansion and protection of the labor 
market, reduction of parking costs, and public rela­
tions. The employer's enlightened self-interest, 
which is evidenced by those concerns, is the key to 
the success of vanpooling in Texas. This is the 
main reason the period of rapid growth occurred 
during the past two years. 

If the employer is appealed to on the basis of 
this self-interest and reasonable tax shelters are 
provided for the purchase of vans, employers will 
put the vans on the road. The point to remember is 
that people will not put vans on the road merely to 
capture the tax break (or to reduce pollution or to 
save energy); they must have a stronger reason, such 
as saving money. The tax breaks only make the pro­
gram more attractive by reducing the fares to the 
riders to a reasonable $30-45/month for an average 
50-mile daily trip. 

Our experience in Texas makes clear that a tsar 
of vanpooling is not a requirement for a successful 
statewide program. The key is to build a vanpool 
(or ridesharing) community and guide its develop­
ment. Otherwise, there is a real danger that the 
tzar will market his or her own brand of vanpooling 
to the exclusion of others and, by doing so, will 
miss major targets of opportunity. 

When the vanpool community in Texas consisted of 
15-30 employers, four regional coordinators, Houston 
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NAVPO, and TENRAC, coordination was easy. Now, how­
ever, TENRAC must coordinate 105 employers as well 
as newly interested state agencies. The danger is 
that too much time will be required in the coordina­
tion effort, and too little time left for contacting 
employers and assisting with technical problems. 

Finally, the job of putting vanpools on the road 
is a selling job that requires an adequate budget 
(say, 20 percent of the total cost) for travel, con­
ference expenses, and materials. The van pool pro­
moter must know the territory, know how to interest 
prospects in the product, and be available to answer 
questions and give assistance after the sale. 
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M ultiemployer Ridesharing Brokerage: Findings from 

Minneapolis Commuter Services Demonstration 

GLEN E. WEISBROD AND ELLYN S. EDER 

This paper presents findings from the evaluation of the Minneapolis ridesharing 
commuter services demonstration, a prototype transportation brokerage pro­
gram designed to arrange alternatives to driving alone for commuters. The pro­
gram promoted and coordinated services for carpooling, vanpooling, and bus 
commuting at selected employment sites in the Minneapolis·St. Paul area. A 
unique aspect of this demonstration was its focus on multiemployer work sites 
in nondowntown locations. The demonstration showed that these sites repre­
sent a potentially important market for ridesharing; however, program success 
can be dependent on a variety of critical site characteristics. A number of new 
program foatures were also tosted, including a variety of marketing strategies, a 
telephone brokerage technique to assist carpool applicants, and the use of a 
private, third-party contractor for vanpool services. Findings from this demon­
stration can serve as a reference for other interested agencies to aid in indicat­
ing the type and range of issues they may confront in establishing a ridesharing 
program. 

The Minneapolis ridesharing commuter services demon­
stration, popularly known as the Share-A-Ride pro­
gram, was a prototype transportation brokerage 
program designed to arrange alternatives to driving 
alone for commuters. It coordinated services for 

carpooling, vanpooling, and bus commuting to workers 
at selected employment sites in the Minneapolis-st. 
Paul area. Initiated by the Metropolitan Transit 
Commission (MTC) in 1977, the project was part of 
the Urban Mass Transportation Administration's 
(UMTA) Service and Methods Demonstration (SMD) pro­
gram. The Share-A-Ride program has been designed 
to be a permanent, ongoing program, characterized by 

1. Intensive marketing efforts aimed at employ­
ers and employees at selected sites; 

2. Matching services for carpool, vanpool, and 
bus information applicants; 

3. Follow-up assistance with carpool and vanpool 
formation; and 

4. Administration of a fleet of leased vans. 

The primary purpose of the program was to increase 
work-trip vehicle occupancy. 

Key elements of this demonstration that differen­
tiate it from previous ridesharing promotion efforts 
are the following: 
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1. Simultaneous promotion of a wide range of 
rideshar ing services, including carpools, vanpools, 
and buses; 

2. Focus on multiemployer, nondowntown sites as 
the market for the program; 

3. Reliance on intensive, small group employee 
presentation meetings for program marketing; 

4. Use of telephone brokerage as a personal 
follow-up for all matched carpool applicants; 

5. Sponsorship by a regional transit agency that 
also serves as the program coordinator and broker of 
carpools; 

6. Use of a private, nonprofit organization for 
program design, implementation, and marketing activ­
ities; and 

7. Use of a private, third-party vanpool pro­
vider to operate the multiemployer vanpool program. 

The demonstration, which ended in 1979, involved 
11 multiemployer sites outside the central business 
districts of Minneapolis and St. Paul, each with 
from 3700 to 14 000 employees (see Table 1). The 
!'hare-A-Ri de program has since expanded to downtown 
St. Paul and a ddi t ional sites throughout the metro­
politan area. 

The SMO evaluation report on the Minneapolis 
Share-A-~ide program discusses a wide variety of 
topics, including travel behavior characteristics, 
perceptions of r idesharing, program costs, and 
organizational issues (1). This paper focuses on 
three issues related t;- aspects of program opera­
tions and delivery of services that differentiate 
the Minneapolis program from that of other rideshar­
ing programs: (a) the feasibility of marketing 
ridesharing to multiemployer, nondowntown sites; (b) 
the design of a telephone brokerage technique to 
assist with carpool formation; and (c) the delivery 
of vanpool services by a third-party provider. 

OVERVIEW OF KEY PROGRAM FEATURES 

A unique aspect of this demonstration has been its 
focus on multiemployer work sites in nondowntown 
locations. This is in contrast to previous public 
ridesharing programs that have concentrated on large 
employers and central city areas. The multiemployer 
orientation of the program is important in overcom­
ing the problem that only a limited number of large 
firms have sufficient scale for effective rideshare 
matching. The extent to which employees of small­
and medium-sized firms can be successfully incorpo­
rated into a ridesharing program is a major issue 
addressed in the demonstration. Although the focus 
on multiemployer sites has the advantage of increas­
ing the size of the potential pool able population, 
it also raises the problems of conflicting shifts, 
varying overtime requirements, and intrasite pickup 

Table 1. Summary of site characteristics. 

Total 
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and dropoff distances. Marketing the ridesharing 
service is operationally much more difficult in a 
highly fragmented multiemployer context. 

The focus on nondowntown locations is important 
because nondowntown work sites are generally less 
conducive to ridesharing than downtown work sites, 
yet they account for a large (and growing) propor­
tion of employment in many metropolitan areas. The 
Twin Ci ties area is typical of many urban areas in 
the United States in which the majority of the em­
ployment is widely dispersed throughout the metro­
politan area outside of downtown. Only 17 percent 
of the 800 000 jobs in the Twin Ci ties are in the 
downtowns of Minneapolis and St. Paul; 50 percent 
are in the suburbs and the remainder are located in 
the central cities outside the downtowns. This 
dispersed employment pattern cannot be cost effec­
tively or easily served by the traditional set of 
transit routes that radiate from employment cen­
ters. With few (if any) centers comparable in size 
to the downtowns, many routes cannot be operated 
with full buses to serve the wide array of working 
hours. Thus, nondowntown work locations frequently 
have a low level of transit service. In addition, 
suburban work sites are typically characterized by a 
variety of conditions favorable to solo driving: 
plentiful free parking, proximity to major freeways, 
and little traffic congestion. 

The site-based marketing strategy was character­
ized by an intensive effort that initially involved 
attempts to contact all employers personally and 
arrange small group presentations for all em­
ployees. The presentations were 30-40 min meetings 
held during work hours and involved a speaker, a 
slide-and-tape show, and a question-and-answer 
period. The typical audience was 30-50 persons, 
although audiences occasionally were as small as 2 
or as large as 500. Most of the participating firms 
had multiple presentation meetings; one firm had 46 
meetings. Other marketing approaches, used when 
employee presentations were not possible, included 
employee surveys with attached applications and a 
variety of passive marketing strategies, including 
information booths, posters, newsletters, and 
brochures. 

Telephone brokerage was designed to encourage and 
assist matched carpool applicants to make contact 
with other persons on their match list. This was 
the first program to use this technique as a re­
sponse to the problem (faced by other ridesharing 
programs as well) that relatively few persons ever 
follow through to form carpools after they receive a 
match list of potential carpoolers. Initially, 
lunch-time carpool formation meetings were employed 
as the principal technique for organizing carpools 
among matched individuals. These meetings were 
characterized by high staff costs and low turnouts 

Num her of Firms by 
Employment Size 

Site Employment > 1000 100-1000 <100 Type of Activity 

Pentagon Park 7 572 1 10 291 Manufacturing, office park 
South Central Minneapolis 8 677 3 7 6 Hospital, sales, office 
Central Bloomington 4 463 0 12 138 Manufacturing, warehouse 
East Bloomington 5 869 1 6 148 Sales, office 
Arden llills 4 900 2 2 1 Manufacturing 
Northeast Minneapolis 14 027 3 20 45 Manufacturing, warehouse 
Golden Valley 5 816 2 5 5 Manufacturing offices 
Eagan 4 858 2 3 6 Office 
Plymouth 5 685 1 11 58 Warehouse, office park 
St. Louis Park 3 729 1 2 60 Manufacturing, office park 
Fort Snelling 4 289 1 4 14 Government offices 
Total 69 885 f7 82 638 

3In addition, approximately 200 small firms in the adjacent Metro Offke Park were invited to participate. 
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Table 2. Applications, carpoolers 
placed, and current van pools by 
site. 

Total Applications 

As Percentage 
of Total 

Site No. Employment 
Verified New 
Carpoolers 

Total 
Vanpoolers 

Pentagon Park 
South Central Minneapolis 
Central Bloomington 
East Bloomington 
Arden Hills 
Northeast Minneapolis 
Golden Valley 
Eagan 
Plymouth 
St. Louis Park 
Fort Snelling 
Off site 
Total 

3Not available. 

2 497 
1 717 

434 
1 477 

911 
1 780 
1 083 
1 473 
1 389 
1 521 
I 134 

.• 

33 
20 
10 
26 
19 
13 
19 
30 
24 
41 
26 
NA 
24 

287 
175 
64 

196 
70 

137 
69 .• 

129 
70 
37 

NA 
1234 

26 
63 

0 
44 
22 

102 
47 
46 
42 

0 
0 

281 
673 

Table 3. Employee restrictions 
Pentagon Park(%) Northeast Mineapolis (%) by mode. 

Employee Restrictions Drive Alone 

Overtime 
Less than 1 day/week 41.5 
l · 2 days/week 28.5 
3 or more days/week 30.0 

Need for a car 
Less than l day/ week 59.0 
1·2 days/week 15.5 
3 or more days/week 25.5 

Rotating shift 
Yes 8.5 
No 91.S 

Overtime or need car 
Less than 1 day /week 30.5 
1·2 days/week 24.0 
3 or more days/week 45 .5 

and were replaced by the telephone brokerage tech­
nique early in the program. In addition to its 
function as a marketing tool that encourages and 
assists carpool formation among matched applicants, 
telephone brokerage also served as a data collection 
technique for measuring carpool formation and updat­
ing application information. 

When initiated in 1977, the organizational and 
operational structure of the Share-A-Ride vanpool 
program differed from that of most other vanpool 
programs in operation across the country because it 
was managed by a private third-party provider rather 
than by an employer or a public agency. Also, the 
vans were neither leased nor sold to the vanpool 
drivers nor were they purchased by the vanpool 
agency. Rather, the vehicles were leased by the 
vanpool provider and supplied directly to vanpool 
groups in exchange for passenger fares. 

This paper describes program results for the 
first two years of program operation, ending in 
October 1979. During that period, 16 530 applica­
tions that expressed carpool, vanpool, or bus inter­
est had been received from an employment base of 
70 000 at 11 sites. A total of 1234 former drive­
alone applicants became verified carpoolers as a 
result of the Share-A-Ride program. There were 62 
share-A-Ride vanpools in operation, including 26 
based outside of the multiemployer demonstration 
sites (see Table 2). A total of 903 persons partic­
ipated in vanpools, including 344 from off-site 
vanpools. (As of April 30, 1980, the program con­
tinued to process applications from the 11 sites and 
added downtown St. Paul as a 12th site. The number 
of drive-alone applicants that became verified car­
poolers increased to 2269, and 104 vanpools were 
operating.) 

Vanpoolers 
Carpool Bus Drive Alone Carpool Bus (%) 

58.8 70.0 52.2 76.8 63.3 85.9 
21.6 20.0 22.9 9.1 30.6 11.6 
19.6 10.0 24.9 15.2 6.1 2.5 

80.4 88.0 71.1 75.8 91.8 85.5 
10.8 6.0 13.9 15.2 8.2 13.7 
8.8 6.0 14.9 9.1 0.0 0.8 

4.5 0.0 11.9 2.0 4.1 0.8 
95. l 100.0 88.l 98.0 95.9 99.2 

49.0 66.0 39.8 62 .6 61 .2 76.3 
24.5 22.0 23.9 18.2 32.7 20.3 
26.5 12.0 36.3 19.2 6.1 3.3 

MARKET FOR MULTIEMPLOYER RIDESHARING 

The Share-A-Ride experience has demonstrated that 
mul tiemployer sites do represent a significant 
market for ridesharing, but a difficult and ex­
pensive one to organize. The limited communication 
between smaller firms poses a major challenge to the 
effective penetration of this market, and efforts to 
obtain permission from each individual employer to 
solicit applications from their employees are 
costly. Varying work hours and other work-related 
constraints are additional barriers to multiemployer 
ridesharing. Work-related constraints consistently 
emerge as important factors in limiting the extent 
of multi employer pooling (and pooling within some 
large single firms) at all 11 employment sites. A 
multiplicity of different working times, overtime, 
part-time employment, and employees who need their 
cars during work hours often reduces the potential 
for carpooling and vanpooling more than initially 
anticipated. These work-related conditions are 
typical of many multi employer sites and were found 
to occur more frequently at retail stores, hospi­
tals, warehouses, and sales and service firms than 
at manufacturing facilities and offices. Surveys 
conducted at three of the sites indicated that more 
than half of the employees either worked overtime or 
required the use of a car for work at least once a 
week. Al though these conditions did not preclude 
ridesharing, they did consistently reduce the like­
lihood of ridesharing (see Table 3). The extent of 
dispersed working hours is illustrated by the fact 
that the largest work shift at any of the surveyed 
sites (with 30-min intervals each for start and end 
times) accounted for just 31 percent of the employ­
ment at that site. Restrictive work conditions, 
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Table 4. Role of largest employers at 
each site. 
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Total Site Total Site 
No. of Employment Applications 
Employees at Large from Large 
at Large Employer Employer 

Site Large Employer Employer (%) (%) 

Pentagon Park Magnetic Peripherals branch of 2500 33 79• 
Control Data Corporation 

South Central Minneapolis Honeywell 2000 23 80" 
Central Bloomington Donaldson Warehouse 600 13 39 
East Bloomington Control Data Corporation 3467 59 71 
Arden Hills Control Data Corporation 2200 45 55 

Honeywell 1600 33 33 
Northeast Minneapolis Honeywell 2500 18 24 

Univac 4200 30 45 
Golden Valley Honeywell 3100 53 64 
Eagan Univac 3000 62 81 

Blue Cross-Blue Shield 1150 23 28 
Plymouth Litton 1200 21 18 

Control Data Corporation 820 14 25 
St. Louis Park Honeywell 2000 54 68 
Fort Snelling Veterans Administration Center 1236 28 NA 

8lncreased by new-hire marketing at Magnetic Peripherals in Pentagon Park and resurvey at Honeywell in South Central Minneapolis. 

widely varying working hours, and the geographic 
dispersion of residences are major reasons why no 
subscription bus groups were formed and only a small 
number of vanpool groups were formed at any given 
site. 

In an assessment of the importance of work­
related constraints to ridesharing, the character­
istics of existing commuting conditions and the 
perceived need for ridesharing services must be 
taken into account. The Share-A-Ride staff con­
ducted discussions with employers about changes in 
employee schedules to facilitate or encourage ride­
s haring. Many employers were not receptive to the 
idea ·, but we thought that they would have been more 
willing to consider changes in work shifts if com­
muting conditions had been less favorable for driv­
ing alone. In addition, employee surveys indicated 
that some persons who had rotating shifts, occa­
sional overtime, or the need for ' a car at work did 
nevertheless commute by carpool or bus, but most 
commuters preferred the convenience and flexibility 
of driving alone over the cost savings they recog­
nized from ridesharing. Future changes in fuel 
prices and availability could shift these values and 
encourage more commuters to work out ridesharing 
arrangements that overcome the current work-related 
constraints. A variety of backup services such as 
taxi vouchers or employer-provided loaner cars might 
also help overcome some of these work-related barri­
ers to r ideshar ing, al though this concept was not 
tested in the Minneapolis program. 

Short commute distances were another factor that 
particularly limited the potential for vanpooling. 
Although the median home-to-work distance for van­
poolers was 23 miles, less than 12 percent of the 
employers at the survey sites had commute distances 
in excess of 20 miles. 

From the marketing experience at the initial two 
sites, it became clear that small firms (i.e., under 
100 employees) seldom cooperated with the r ideshar­
ing promotion and were the source of very few appli­
cations. Managers of small firms (particularly 
those that had less than 25 employees) were often 
not office-bound and were difficult to reach, and 
they were usually reluctant to allow company time 
(or resources) for presentations or literature dis­
tribution. To some extent, this occurred because 
small firms were typically sales or service busi­
nesses, and many of their employees were office­
bound or did not work regular shifts. 

On a more fundamental basis, many of the pro­
gram's selling points to employers (e.g., reduction 
in parking congestion, improved labor force access, 

employee relations and productivity, and community 
image) are not relevant for small firms. For almost 
all of these small firms, employee commuting was not 
considered an urgent concern, and there was no per­
ceived need to reduce employee parking require­
ments. Program participation would have little 
impact on employee relations (since they know all of 
their employees on a first-name basis), and small 
firms are seldom concerned with enhancing their com­
munity image. 

In response to the difficulties of effectively 
reaching employees of small firms, marketing efforts 
in the second year were redirected to concentrate 
employee presentations and surveys on firms that 
have 100 or more employees; only passive marketing 
(brochure distribution) was used for the smaller 
firms. This streamlining of t he marketing effort 
substantially shortened the time (and cos t) required 
for marketing to each new site. As a result, the 
Share-A-Ride program was able to expand from 3 to 11 
sites in the second year, generate more than twice 
as many applications, and place twice as many per­
sons into carpools and vanpools as in the first 12 
months. This accelerated program expansion was 
achieved with no budget increase over the program's 
first year's budget. It was only made possible by 
limiting the effort to reach smaller firms. 

Very large firms (i.e., those that have more than 
1000 employees) played a crucial role in the success 
of the ridesharing program. One or two major em­
ployers accounted for the majority of the rideshar­
ing applications at most of the sites, regardless of 
the level of marketing effort aimed at smaller firms 
(see Table 4). A large proportion of the carpools 
had all members working at a single fi r m, despite 
the multiemployer nature of the matching service 
(see table below). Similarly, nearly half of the 
vanpools at the multiemployer demonstration sites 
were single-employer pools. 

Carpool Composition 
Family members only 
Includes nonfamily members, 

but all from same employer 
Includes nonfamily members 

who work at a different 
employer , but all at the 
same work site 

Includes nonfamily members 
who work at a different 
work site 

Carpoolers in Employee 
Follow-Up Survey (%) 
Pentagon Northeast 
Park Minneapolis 
36.0 32.4 
48.3 62.6 

10. B 5.0 

4.9 o.o 
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These findings do not undermine the value of multi­
employer matching, but rather, they indicate the 
importance of large anchor firms at the employment 
sites and the challenge for marketing to smaller 
firms. 

Another finding from the experience at 11 sites 
is that the size and geographic definition of site 
boundaries can also affect the extent of multi­
employer pooling. Inaccessibility among firms 
within a site emerged as a major factor to dis­
courage the formation or continuation of multi­
employer carpools and vanpools at some of the 
sites. Distances of more than one mile between 
firms or the existence of railroad tracks, express­
ways, other physical barriers, or a nondirect road 
network all may isolate some firms from others and 
make circuity for dropping off and picking up riders 
an additional problem for multi employer pools. 
Thus, a successful multiemployer site must encompass 
a well-defined and reasonably compact area while 
still including a sufficient number of employees who 
are potentially eligible for rideshare matching. 
The minimum employment base for a successful site 
appeared to be around 4000 persons. 

The variation in program success among various 
sites indicates several lessons for identifying the 
most-appropriate multiemployer sites for a ride­
sharing program: 

1. The successful multiemployer site had more 
than 4000 total employees among firms with 100 or 
more employees each and had at least one anchor firm 
that employs more than 1000 employees. 

2. Work conditions at manufacturing facilities 
and office building complexes generally made them 
more suitable for rideshare marketing than retail 
stores, sales companies, or warehouse districts. 

3. Multiemployer work sites must have carefully 
de tined boundaries within which there is an easily 
identifiable and reasonably compact cluster of 
firms. This requires that intrasite travel dis­
tances and the existence of barriers to intrasite 
access be taken into account. 

4. Current travel conditions, including commut­
ing distances, the extent of current ridesharing and 
bus use, and the existence of road congestion, park­
ing scarcity, and parking fees all should be con­
sidered in order to evaluate the market potential 
for additional ridesharing. 

TELEPHONE BROKERAGE 

Telephone brokerage was one of the more unique as­
pects of this ridesharing demonstration. Under this 
system, the Share-A-Ride carpool coordinator made a 
follow~up telephone call to each matched carpool 
applicant. These telephone calls, made from two to 
eight weeks after the mailing of match lists, 
revealed that fewer than 15 percent of the people 
had contacted others on their match lists. Reasons 
for the failure of most matched applicants to make 
carpool arrangements were as follows: 

1. Loss of interest in forming a carpool, 
2. Reluctance to contact strangers, 
3. Change in address or work hours from that 

given on the application, or 
4. Matches considered unacceptable by the ap­

plicant. 

For those who had lost interest or were reluctant to 
contact strangers, the telephone call served to 
remarket the program and encourage subsequent con­
tact with others on their match lists. Three-way 
conference calls between the carpool coordinator and 
potential carpoolers were sometimes made to assist 
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with the arrangement of carpools at the first few 
sites. (Lack of sufficient staff time prevented the 
continuation of conference calls as well as second 
and third follow-up calls at the later sites.) 

In addition to its function as a marketing tool, 
telephone brokerage functioned as an application­
upda ting and data-collection tool. For those who 
had changes in work schedule, workplace location, or 
residence location, telephone brokerage calls up­
dated their applications so they c9uld be re­
matched. Applicant claims that none of their 
matches were appropriate could be due to differences 
in schedule times, work locations, or residence 
locations that were beyond the applicant's toler­
ance, or they could be due to the existence of car­
pool preferences that were not asked on the applica­
tion. The latter problem could sometimes be 
resolved by noting additional preference information 
on the application and returning it to the file to 
be rematched. The telephone brokerage calls made it 
possible to verify the number of applicants placed 
into carpools as a result of Share-A-Ride matching. 
They also served an important function of feedback 
on problems at some of the sites. These problems 
ranged from complaints of unacceptably long travel 
distances between firms to restrictions for some 
employees on receiving telephone calls at work 
(particularly brokerage calls and calls between 
matched applicants to arrange carpools). 

The telephone brokerage technique helped the 
carpool program achieve a level of placement in 
which 20 percent of the matched drive-alone appli­
cants (14 percent of all drive-alone applicants) 
became verified carpoolers. This is higher than the 
2-10 percent placement rate typically achieved by 
carpool matching programs (±_,]). Further analysis 
is still necessary to measure the unit costs of 
telephone brokerage and the marginal increase in 
carpool placement that is directly attributable to 
the technique. In addition, several issues remain 
concerning the design and implementation of a tele­
phone brokerage effort. These are as follows: 

1. The optimal number of follow-up telephone 
calls to be made to each applicant, 

2. Selectivity criteria for concentrating the 
telephone calls on those market segments most likely 
to form carpools, 

3. The extent of use of conference calls, and 
4. The time delay between mailing match lists 

and conducting telephone brokerage. 

STRUCTURE OF VANPOOL SERVICE DELIVERY 

The Share-A-Ride demonstration program had a de­
centralized organization, with the MTC as the grant 
recipient and program coordinator and several 
private firms contracted to perform specific project 
tasks. Since the end of the demonstration period, 
MTC has centralized all but one program function 
within its own organization. Van Pool Services, 
Inc., has been retained to coordinate vanpool match­
ing and brokerage and to administer the fleet of 
leased vans. 

The issue of contracting for services versus 
providing them in-house arises repeatedly for public 
agencies such as MTC. The Norfolk, Virginia, the 
Golden Gate (San Francisco), and the Minneapolis 
vanpool demonstration programs were all funded 
directly to a local transit agencyi however, only in 
Minneapolis did the transit agency choose not to 
operate the vanpool program directly (.!l. Direct 
operation of the vanpool program by the MTC was 
never seriously considered for two key reasons. 
First, direct operation by the transit agency would 
require an additional investment in staff and of-
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fices plus significant administrative effort in­
volved in acquiring and maintaining a van fleet. An 
equally important concern was that the ownership or 
leasing of vans by MTC for use by volunteer drivers 
would represent a visible competition to the ser­
vices performed by union-driven buses. As such, it 
would be likely to encounter greater objections from 
the transit union and could make the vans more 
directly liable to negotiations with the union 
relative to their maintenance, driver arrangements, 
and areas served. 

Instead of contracting to a third-party provider 
to administer vanpool operations, some programs have 
avoided the administrative work of maintaining a 
growing van fleet by either encouraging the transi­
tion of drivers to become independent owner­
operators (e.g., Knoxville Commuter Pool) or by 
shifting drivers to lease the vans from another 
organization (e.g., Golden Gate Vanpool). Still 
other vanpool programs (e.g., Baltimore's VANGO) 
lease the vans to the drivers from the outset. 
These approaches have a variety of potential disad­
vantages, however. They require a sufficient number 
of persons who are willing to lease or buy the vans 
and assume the financial responsibility of obtaining 
insurance and operating the pools. As the drivers 
become independent contractors, the vanpool program 
office is limited in its control over the quality of 
service provided. There is also a tax advantage for 
a corporation rather than individuals or a public 
agency to purchase or lease the vans. In particu­
lar, a corporation can amortize a purchased or 
leased van just as it would any item of plant or 
equipment and can also claim an investment tax 
credit (2 1.§.). (With the 1981 tax laws, public 
agencies may also be able to take advantage of 
depreciation through sale leaseback arrangements. 
The interpretation of the law, however, is still 
being debated.) 

The third-party-provider model used in Minne­
apolis was considered to have several implementation 
and operational advantages over other options for 
program management. Since it operates independently 
of employers, it presents no additional liabilities 
or costs to employers nor does it necessarily even 
require cooperation of all employers in order to 
establish multiemployer vanpools. As the program 
grows, one vanpool provider can maintain control 
over vanpool pricing and service quality that is 
consistent among employment sites and can realize 
the potential savings in administrative and in­
surance cost from a large-scale operation. 

As a private organization, the third-party pro­
vider can have the flexibility to make independent 
decisions regarding staffing, office operations, 
vehicle acquisition, and maintenance agreements. It 
is not clear whether a private third-party provider 
offers staffing allocation or administrative cost 
advantages over a direct transit agency operation, 
but it clearly gives the vanpool program some 
element of independence from political and bureau­
cratic decision making concerning vehicle fleet 
acquisition and operations. The concept of a multi­
employer vanpool program operated by a third party 
organization is now becoming increasingly popular, 
and third-party vanpool programs now operate in 
several states. 

CONCLUSION 

As vanpool and rideo11aring brokerage programs are 
becoming more common, the critical issues that con­
front many local programs are shifting from the area 
of legal and regulatory barriers to the area of 
program design and operation. For example, the 
legal environment for initiation of the Share-A-Ride 
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program in 1977 was already conducive to vanpooling, 
due in part to the prior existence of the pioneering 
vanpool program at the 3M Company of St. Paul and 
the existence of 10 other employer-based vanpool 
programs in the area. Commuter van legislation 
passed by the Minnesota legislature in 1976 had 
exempted commuter vanpools from Public Service Com­
mission regulations and modified the regulatory, 
insurance, liability, and tax structures to facili­
tate van operation. 

Multiemployer, site-oriented carpool, and vanpool 
marketing programs are now arising as alternatives 
to reliance on single-employer ini tia ti ves and 
regionwide promotions. The concept of telephone 
follow-up is gaining recognition as a means of 
assisting carpool formation among applicants and as 
a tool for record updating. Organizational alterna­
tives, including third-party providers and contracts 
to pr iv ate agencies for other marketing services, 
are also worthy of further attention. 

Note that the setting for the Minneapolis ride­
sharing demonstration was unique in several ways. 
The employment base in the '!Win Ci ties area is 
dominated by the offices and manufacturing facili­
ties of several high-technology, computer-oriented 
firms. The attitudes and cooperation of these major 
employers were systematically more conducive to 
ridesharing than those exhibited by some other types 
of employers, such as retail and warehousing firms. 
Thus, the mix of firms and employmemt types in a 
metropolitan area may affect employer attitudes 
toward ridesharing as well as the poolability of the 
employment base. 

The extent of employer cooperation and assistance 
with the promotion of ridesharing can also be sensi­
tive to the level of concern about gasoline supplies 
and the perceived need for ridesharing services. 
There were measurable increases in both the propor­
tion of firms that allow employee presentation meet­
ings and the number of requests for vanpool services 
from off-site firms, starting in the spring and 
summer of 1979, when dramatic gasoline price in­
creases and supply shortages occurred. 

Despite a few caveats to transferability of re­
sults, the Minneapolis ridesharing demonstration has 
yielded a number of major findings that should be 
applicable elsewhere. In particular, the demonstra­
tion program showed that a comprehensive package of 
ridesharing services aimed at multiemployer, non­
downtown sites can be feasible and can tap an im­
portant market for ridesharing. At the same time, 
the demonstration has helped to identify the ex­
istence of difficulties in engaging participation 
from small firms and the existence of various site 
characteristics critical to program success. Les­
sons learned from experimentation with several dif­
ferent marketing strategies, the development of the 
telephone brokerage approach, and the use of con­
tractors to perform certain ridesharing services are 
all applicable for the design and implementation of 
ridesharing programs elsewhere. 

ACKNOWLEDGIENT 

This paper is based on an evaluation conducted under 
the SMD program of UMTA and the Transportation Sys­
tems Center (TSC), u. s. Department of Transporta­
tion. The evaluation benefi tted from the enthusi­
astic assistance of the entire Share-A-Ride program 
staff and helpful comments from many persons at TSC 
and UMTA. We are particularly indebted to Clarence 
Shallbetter, Greg Westerbeck, and Judy Hollander, 
all associated with Share-A-Ride; to Jesse Jacobson 
of TSC; and Mary Martha Churchman of UMTA for their 
guidance and insight throughout the course of the 
project. 



Transportation Research Record 823 

REFERENCES 

1. G. Weisbrod and E. Eder; Cambridge Systematics, 
Inc. Evaluation of the Minneapolis Ridesharing 
Commuter Services Demonstration. Service and 
Methods Demonstration Program, U.S. Department 
of Transportation, Rept. UMTA-MN-06-0008-80-1, 
1980. 

2. C. Johnson, A. Sen, and C. McKnight. Car Pool 
and Van Pool Subsidies: The Hidden Cost of 
Ride-Sharing. Pree., Nineteen th Annual Meeting 
of the Transportation Research Forum, Vol. 19, 
No. 1, 1978. 

3. R.D. Juster, J.A. Kruger, and G.F. Ruprecht; 
Multisystems, Inc. The Knoxville Transportation 
Brokerage Demonstration Project: An Evalua-

Abridgment 

4. 

5. 

6. 

tion. Service and Methods Demonstration 
gram, u. s. Department of Transportation, 
UMTA-TN-06-0006-79-1, 1979. 

59 

Pro­
Rept. 

c. Heaton, J. Jacobson, and J. Poage. Compari­
son of Organizational and Operational Aspects of 
Four Vanpool Demonstration Projects. Transpor­
tation Systems Center; Service and Methods Dem­
onstration Program, U.S. Department of Transpor­
tation, Rept. UMTA-MA-06-0049-79-6, April 1979. 
Accounting for Leases. Financial Accounting 
Standards Board, Stamford, CT, Statement 13, 
1976. 
D.A. Maxwell and J.P. Mcintyre. Economics of 
Vanpooling. TRB, Transportation Research Record 
724, 1979, pp. 52-57. 

Personalized Approach for Ridesharing Projects: 
Experience of Share-A-Ride in Silver Spring, Maryland 
ALEXANDER J. HEKIMIAN AND WILLIAM R. HERSHEY 

Recent research suggests that ridesharing programs could increase their effec­
tiveness if the assistance process were humanized and the behavioral factors that 
influence ridesharing were taken into account. To test this premise, the 
Maryland-National Capital Park and Planning Commission has developed a 
project called Share-A-Ride that uses a personalized approach to overcome the 
traditional barriers to ridesharing. Initiated in September 1979, this project has 
experimented with personalized marketing, matching, and follow-ups in the 
central business district of Silver Spring, Maryland. Early results indicate that 
Share·A·Ride has (a) provided 93 percent of the applicants with the ridesharing 
information they seek, (b) influenced 72 percent of matched applicants to tele­
phone other prospective poolers, and (c) helped 43 percent of all applicants to 
enter new ridesharing arrangements. Share-A-Ride is currently implementing 
the personalized approach at a cost of about $130/person who enters a new 
ridesharing arrangement. Planned personnel adjustments and increases in pool­
formation rates could drop this cost below $100/person in upcoming years. 
Important considerations for applying the personalized approach in other loca­
tions include the following: (a) personalized programs should be implemented 
in moderate-size employment centers and also in special segments of large 
metropolitan areas; (b) employers and employees should be encouraged to par­
ticipate actively in planning and operating the project; (c) the computer should 
be used to perform routine chores so staff will be free to concentrate on per­
sonalized marketing, matching, and follow-ups; and (d) staff should be highly 
qualified and able to assume a wide range of responsibilities. 

Many metropolitan areas in the United States cur­
rently have computerized carpool matching systems. 
Although these systems were established to create 
new pooling arrangements, they have typically helped 
only small percentages of the commuting population. 

In recent years, researchers such as Margolin and 
Misch (1), Levin and Gray (ll, Hartgen <ll, Horowitz 
and Sheth (~l, Kurth and Hood (2_), Brunso, Kocis, 
and Ugolik <iJ, Shea and Tischer <ll, and Wagner (~) 

have investigated the performance of these systems 
in order to understand the factors that may hinder 
their effectiveness and to point to new directions 
for rideshare-assistance programs. This research 
suggests that the key to increased effectiveness 
lies in humanizing the rideshare-assistance process 
and in taking into account the behavioral factors 
that help or impede ridesharing. 

In response to this research, the Montgomery 
County Planning Department of the Maryland-National 
Capital Park and Planning Commission (M-NCPPC) has 

initiated a project called Share-A-Ride in the 
central business district (CBD) of Silver Spring, 
Maryland. This project, which began operations on 
September 10, 1979, is testing the ability of the 
personalized approach to blend behavioral considera­
tions into the rideshare-assistance process. At the 
same time, it is demonstrating how rideshare assis­
tance can be made more effective, particularly in 
moderate-size employment centers, such as downtown 
areas of small-medium size cities, suburban CBDs, 
and other clusters of commercial development. 
Share-A-Ride has been developed with primary tech­
nical assistance from the project consultant, 
Sverdrup and Parcel and Associates, Inc. 

PERSONALIZED APPROACH 

The guiding principle behind the Share-A-Ride proj­
ect has been the personalized approach. This ap­
proach recognizes that sharing a ride involves a 
personal, social, and business relation that many 
people find difficult to enter and maintain. The 
premise of the approach is that personalized assis­
tance can help people overcome certain behavioral 
barriers, such as reluctance to ride with strangers, 
perceived loss of independence, or resistance to 
rigid and confining commuting arrangements. 

Proje ct Locat i on and S t aff 

The Silver Spring CBD was selected for Share-A-Ride 
because the market is identifiable, manageable, and 
comprised of commuters from a wide area. Silver 
Spring is an unincorporated suburb of Washington, 
D.C., that has a compact CBD where approximately 
1150 employers and 17 750 employees work (~). The 
CBD has a broad mix of employer types; the three 
largest categories are professional and technical 
services, government, and wholesale and retail 
(.!..Q_l. Many of these are small businesses; employers 
who have fewer than 100 employees account for ap­
proximately 58 percent of all employees in Silver 
Spring. 
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Although the Washington region's computerized 
carpool matching program has attempted to serve 
Silver Spring, the program has historically been 
ineffective in increasing ridesharing there. Cases 
in point were two carpooling campaigns conducted by 
the regionwide program, which together produced an 
estimated total of only 48 new carpoolers (11) 

The Share-A-Ride staff consists of two field 
representatives and a secretary. Policy direction 
and supervision are provided by a staff member of 
the Transportation Planning Division of M-NCPPC. 
This has proved to be a sufficient level of staffing 
to provide personalized marketing, matching, and 
follow-ups. 

Rather then treating rideshare assistance as 
simply a mechanical process, Share-A-Ride is struc­
tured to provide continuous, personal service, from 
initial contacts with the employers all the way to 
assistance for their employees. The field repre­
sentatives have responsibility not only for market­
ing and promotion but also for matching applicants 
and making follow-up telephone calls as well. This 
wide spectrum of tasks adds variety to the job, lets 
the field representatives manage their time to 
achieve the proper balance among all activities, and 
promotes accountability. A field representative 
recognizes that the ability to make good, prompt 
matches and follow-ups will affect the receptiveness 
of employers and employees when he or she attempts 
to market the project further. Moreover, when the 
field representative matches applicants and makes 
follow-up telephone calls, he or she is able to 
explain to applicants the reasoning behind the 
match-ups. 

Share-A-Ride's field representatives are experi­
enced and educated in marketing and public relations 
and have good record-keeping skills. Their back­
grounds enable them to show sensi ti vi ty and develop 
rapport with both employers and employees and to 
provide perceptive feedback on marketing strategy 
and applicant-assistance procedures. 

Marketing 

Most carpool matching programs attract primarily 
self-starters--those people who are highly motivated 
to share a ride with a bare minimum of assistance. 
Share-A-Ride's personalized marketing program, on 
the other hand, has been designed also to attract 
the undecided--those people who are marginally 
interested in ridesharing, yet who can be convinced 
to give it a try if personalized assistance is made 
available. 

Much of the marketing strategy has been based on 
findings from interviews of focus groups, which were 
held before the project's services were made avail­
able to the public. A trained moderator guided 
seven discussion sessions; each contained 8-10 
employers or employees <ill. The purpose of these 
sessions was to obtain qualitative information on 
local attitudes toward ridesharing modes, incentives 
that would be most effective in inducing pooling and 
transit use, and options for designing a ridesharing 
program that has the most appeal and chance of 
success in Silver Spring. 

Two important marketing objectives have been as 
follows: 

1. To make Share-A-Ride a common workplace term 
and 

2. To make a positive impact as early as possible 
in order to instill public confidence in the project. 

The field representatives personally contacted the 
local Chamber of Commerce and key officials of the 
14 0 largest firms to familiarize them with Share-A-
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Ride. The field representatives were aware of the 
business community's natural hesitancy to get deeply 
involved until the project has proven itself. They 
initially sought only a modest level of assistance. 
~ployers were asked to distribute to all employees 
Share-A-Ride brochures that contain tear-off appli­
cation cards and to permit audiovisual slide pre­
sentations to groups of employees. 

Six months later, after considerable newspaper 
publicity concerning the early success of the proj­
ect, Share-A-Ride invited company representatives to 
attend one of a series of two-hour luncheon work­
shops. The staff briefed them on the status of the 
project, gave them a tour of the office, and also 
took the opportunity to request higher levels of 
assistance from businesses in the upcoming phase of 
the project. Some of the newer commitments included 
designation of a coordinator within the company, 
briefings to new employees about Share-A-Ride during 
company orientations, posters on company bulletin 
boards, endorsement of Share-A-Ride via letters to 
employees, and articles about the project in company 
newsletters. 

The employees of approximately 1100 smaller 
businesses in Silver Spring could not readily be 
approached through their employers. Share-A-Ride 
staff reached them through other marketing tech­
niques, such as posters in building lobbies and 
public garages; displays or brochures in banks, post 
offices, restaurants, and other public places; and 
radio public service announcements and newspaper 
articles. One local company made personnel avail­
able to help the staff distribute these posters and 
brochures. 

Important to any marketing effort are word-of­
mouth endorsements from satisfied clients. By 
improving the quality of the r ideshare-assistance 
process and thereby bringing greater satisfaction to 
its clients, Share-A-Ride staff expects that word­
of-mouth endorsements will increasingly reinforce 
the marketing efforts of the project. 

Hybrid Processing System 

An important objective during the creation of 
Share-A-Ride was to keep track of potentially thou­
sands of applicants with as few errors and as little 
paperwork as possible and at the same time to give 
personal attention to each applicant. Accordingly, 
the project's hybrid manual-automated system com­
bines the personal touch of Share-A-Ride personnel 
with the efficiency and speed of the computer. A 
fundamental decision was made to reserve to the 
computer the objective tasks and to reserve to human 
judgment the subjective tasks. As a result, the 
staff uses a printing terminal connected to a mini­
computer to handle routine record-keeping, card and 
letter generation, and information retrieval func­
tions, complemented by personal, manual methods for 
the matching and follow-up functions. 

Share-A-Ride's limited market area produces trip 
patterns that are essentially many to few (many home 
locations to few work locations). This type of trip 
distribution is advantageous because it has per­
mitted the start-up of effective matching at a 
threshold of 300 applicants. It has also been very 
adaptable to personalized manual techniques, thus 
the need for computerized matching is removed. 

Share-A-Ride's commuter locator map, a key ele­
ment of the matching process, is a manual tool that 
permits quick, visual, and subjective matching. 
Since this map encompasses the entire Washington­
Baltimore region and would be difficult to place 
flat on a wall, it has been mounted on a scroll-like 
device that allows the user to pull the map up and 
down to bring any area into easy view. The map also 
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has a specially designed movable template for find­
ing an applicant's home location. 

Share-A-Ride's printing terminal produces coded 
information that gives each applicant's identifying 
number, work arrival and departure times, and work 
subarea. This information is photocopied onto a 
small gum-backed label that is then affixed to the 
applicant's home location on the map. When ready to 
match, the field representative scans the map's 
labels to select applicants who appear to be good 
matches, according to home proximity and information 
on the labels. The field representative then checks 
the potential matches more closely by referring to 
the applicant records for additional characteris­
tics, such as driving preference, occupation, work 
affiliation, or certain personal requirements that 
may have a bearing on the suitability of the match. 
The field representative ranks the matches on the 
basis of expected compatibility. After the match 
information is transmitted to the computer, the 
printing terminal produces a variable-paragraph 
match letter that is sent to the applicant. The 
terminal's high-quality print wheel types the letter 
on regular Share-A-Ride letterhead, in normal letter 
format and typeface. The letter lists potential 
poolers in order of presumed compatibility and also 
suggests public transit routes, where applicable. 

Two more examples of how the computer assists the 
personalized process are Share-A-Ride's courtesy 
cards and rematch cards. Immediately after a person 
enrolls in the project, the pr in ting terminal auto­
matically produces a courtesy postcard that acknowl­
edges that the application has been received and 
that assistance will follow shortly. At the same 
time that a new applicant receives a match letter, 
the printing terminal automatically produces rematch 
postcards that are sent to the potential poolers on 
the new applicant's match list to let them know that 
the new applicant may be a good match for them. In 
this way, all parties to a match know about each 
other, and old applicants, whose files are still 
active, continue to receive potential matches until 
their needs are met. 

Along with every match letter, each new applicant 
receives a concise carpool, vanpool, or transit 
information booklet, according to his or her ride­
sharing preferences. The carpool booklet emphasizes 
the flexibility of carpooling and points out addi­
tional benefits such as reserved carpool spaces and 
reduced automobile insurance premiums. The vanpool 
booklet explains how vanpooling works and describes 
how a person gets a van and qualifies as a vanpool 
driver. The transit information booklet serves as a 
handy reference on all the public transit services 
available to the applicant. Additional features 
that are common to all booklets are tips for suc­
cessful ridesharing, endorsements of ridesharing 
from both employees and employers, and a brief 
explanation of Share-A-Ride's personalized services. 

Telephone Follow-Ups 

About two to three weeks after an applicant receives 
the matches, the staff makes the first follow-up 
telephone call. This follow-up provides information 
on early actions taken by the applicant or serves as 
a reminder to the applicant to make contact with 
other potential poolers. This call also serves to 
inform the applicant that Share-A-Ride staff is 
ready to assist personally if necessary. 

A second follow-up telephone call normally occurs 
two to three weeks later. At this stage, the field 
representative can take an active role in assisting 
an applicant who has not yet made new rideshar ing 
arrangements. A skilled field representative can 
ferret out the reasons for the applicant's inaction 
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and suggest ways to remove barriers that may exist. 
A hesitant applicant soon realizes that if a ride­
sharing arrangement does not work out, the field 
representative is prepared to give advice or supply 
names of additional prospects on a continuing basis. 

As time permits, the field representative may 
make additional follow-up calls to verify the effec­
tiveness of the assistance or to supply additional 
information or assistance. An important side bene­
fit of these periodic calls is the opportunity to 
find out if applicants have moved or otherwise 
changed their status. The currency of data, a 
perennial problem for most ridesharing programs, is 
therefore much less of a problem for Share-A-Ride. 

EARLY RESULTS 

To obtain an early indication of the effectiveness 
and efficiency of the personalized approach, prelim­
inary results were compiled in June and November 
1980. These compilations relied primarily on three 
sources of information: 

l. Postcard questionnaires that were mailed back 
by 30 percent of the 4600 Silver Spring employees 
receiving cards at random sampling points near 
building entrances during June 2-4, 1980: 

2. Questionnaire forms that were mailed back by 
38 percent of the 858 applicants in the Share-A-Ride 
project as of June 4, 1980: and 

3. The Share-A-Ride data inventory system, which 
contains information from 1220 application cards and 
from an intensive series of follow-up telephone 
calls as of November 10, 1980. 

Effectiveness 

The 1220 people who applied to Share-A-Ride during 
the first 14 months of the project represent 6.9 
percent of the work force of 17 750. About 50 
percent of Share-A-Ride's applicants have been from 
employers who employ fewer than 100 persons, about 
30 percent from employers who employ 100-500 per­
sons, and about 20 percent from employers who employ 
more than 500 employees. 

Although Share-A-Ride's roster of applicants is 
not large by ordinary standards, effective matching 
has still been possible. This has been due pri­
marily to the many-to-few trip distributions of the 
applicants. The field representatives have been 
successful in providing match list or transit infor­
mation to more than 93 percent of all applicants who 
requested assistance. 

An especially important accomplishment of the 
personal approach has been the ability to overcome a 
formidable barrier for most ridesharing pro­
grams--the reluctance of applicants to call persons 
on their match lists. Approximately 7 2 percent of 
the applicants who received lists of prospective 
poolers have actually contacted each other. 

A key measure of the project's effectiveness is 
its ability to create new or expanded pools and 
transit passengers. By February 1980, Share-A-Ride 
was able to get 2 5 percent of all its applicants 
into new ridesharing arrangements: by July 1980, the 
rate had increased to 29 percent: and by November 
1980, the rate rose to 43 percent. Since the proj­
ect is young and the full potential of the personal 
approach has yet to be met, this formation rate can 
be expected to go even higher. Of the applicants 
who started new pools or expanded old ones, 62 
percent drove alone before applying to Share-A-Ride, 
and 30 percent applied in order to expand existing 
pools. The remaining 8 percent, who switched from 
transit to pooling, were more than offset by the 
number of people who switched from driving alone to 
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transit, to produce a net gain for transit. 
About 46 percent of the persons who entered new 

ridesharing arrangements did so soon after being 
exposed to the initial promotion at or near their 
work location and receiving a personalized match 
list through the mail. About 39 percent entered new 
arrangements as a result of personal contacts by the 
field representatives. The remaining 15 percent 
entered new arrangements only after receiving addi­
tional assistance and new matches from the field 
representatives. About 70 percent of those who 
entered or expanded their pools actually pooled with 
people on their match lists. The remaining 30 
percent pooled with persons who had not applied to 
Share-A-Ride. 

A major objective in tapping the Silver Spring 
CBD market was to influence employees from different 
companies to pool with each other, particularly 
those who work for small businesses. Results show 
that this objective is being met. Approximately 72 
percent of all pools created via the match lists are 
composed of employees of different companies, and 47 
percent of Share-A-Ride poolers work for companies 
that have fewer than 100 employees. 

Calculation of benefits that accrue to the aver­
age applicant who has entered new ridesharing ar­
rangements through Share-A-Ride shows an annual 
savings of 7177 km (4460 miles) of travel and 935 L 
(247 gal) of gasoline per person. At an assumed 
automobile operating cost of $0.11/kilometer ($0.17/ 
mile), the average dollar saving amounts to $760/ 
person annually. 

Efficiency 

The cost of providing service in comparison with the 
number of persons influenced to share a ride is an 
efficiency measure typically used by ridesharing 
programs. The ongoing cost of Share-A-Ride is now 
$55 000/year, which covers staff salaries, fringe 
benefits, equipment and supplies, postage, and 
telephone service. This figure is based on the 
project's budget for the second year and thus does 
not include the start-up costs incurred in the first 
year. Because Share-A-Ride, like many other ride­
shar ing programs, has been provided free office 
space and computer time, these items are not re­
flected in the $55 000 figure. Share-A-Ride's 
partnership with the business community has also 
resulted in substantial donations of printing ser­
vices by local firms, thus operating costs are 
decreased further. In the future, Share-A-Ride 
plans to have enough company coordinators and em­
ployee volunteers to assist in marketing so that the 
project can operate effectively with a reduced staff 
of two persons. Such a reduction would lower net 
operating costs to approximately $45 000/year. 

At the rideshare success rate of 43 percent and 
the annual cost of $55 000, Share-A-Ride's current 
cost per new ridesharer is approximately $130. If 
we assume that the success rate continues its upward 
trend and approaches 50 percent and that staff 
reductions lower the annual cost to $45 000, the 
cost per new ridesharer for the following year could 
drop below $100. This cost is based on a continuing 
application rate of 1000 new applications per year. 

Share-A-Ride's cost per new r idesharer, not 
surprisingly, is somewhat higher than costs reported 
by most regional computerized programs. The addi­
tional resources were necessary to serve a difficult 
market area effectively and to reach beyond the 
self-starters to attract and retain people who 
initially are undecided about ridesharing. When 
compared with the much higher public expense of 
funding the alternatives to carpooling, such as 
providing additional parking spaces or new transit 

Transportation Research Record 823 

capacity, personal assistance to potential poolers 
stands as a very efficient and worthwhile service. 
The addition of new parking garage capacity in 
Silver Spring, for example, currently costs 
$8000-10 000/space. 

IMPLICATIONS FOR RIDESHARING PROJECTS 

Share-A-Ride continues to refine the specific 
methods for implementing the personalized approach. 
Its fundamental philosophy--humanizing and raising 
the quality of the rideshare-assistance process--has 
been the key to the success of the project and can 
be important to the future of other ridesharing 
programs. Important considerations for projects 
that plan to use the personal approach include the 
following. 

Personalization of r ideshar ing services has the 
best chance of succeeding in limited market areas. 
Al though the personal approach is especially feasi­
ble for moderate-size employment centers, it is also 
adaptable to large metropolitan areas where cen­
tralized ridesharing projects may already exist. In 
such cases, satellite offices could be established 
in certain subareas that deserve special treatment. 

The staff of a personalized project must encour­
age its clients to participate actively in imple­
menting the program. Group discussion sessions with 
employers and employees during the planning phase 
and the involvement of coordinators and volunteers 
during the operating phase of the project increase 
awareness and acceptance of the ridesharing ser­
vices. A partner ship with the community can also 
result in important side benefits, such as donations 
of services to the project. 

Although the matching process is important, it 
only requires about 10 percent of the staff's time 
in limited, employer-based market areas such as 
Silver Spring. In such areas, matching by complex 
computer programs would be inappropriate because the 
computer would save little time and would limit the 
flexibility required for personalized matching. The 
computer, nevertheless, should be used to perform 
routine, mechanical record-keeping chores so that 
the staff can devote the bulk of its time to peo­
ple-oriented components of the project, such as 
marketing and follow-ups. 

Assignment of the field representatives to the 
entire range of marketing, matching, and follow-up 
responsibilities avoids an assembly line situation 
whereby each function is performed with little 
regard or knowledge of the others. Since personali­
zation requires extensive outreach and interaction 
with the public, selection of project staff should 
be performed carefully. Highly qualified profes­
sionals are not a luxury, but a necessity for 
achieving a reputation of competence and credibility. 
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Business Plan for a Commercial, Third-Party 
V anpool Operation 

LEONARD F. HERK, JR. 

Vanpool rate schedules that are based primarily on meeting costs in a break· 
even operation discourage participation by the greater number of short-dis­
tance riders. As a result, this business plan is based on the supposition that, if 
van pool rate schedules were directly related to the gasoline cost of travel by 
automobile, vanpooling would have much broader appeal, and might even be 
profitable. Of course, profit is not a necessity. This plan would also be useful 
in an unsubsidized, nonprofit operation. The plan itself is based on a computer· 
optimized model, created largely from 3M vanpool data. This model uses a 
pricing strategy that is indexed directly to the cost of gasoline. Other impor· 
tant features and assumptions are shown as well as profitability, cash flow, 
and internal rate of return over a seven-year time period. 

3M is generally regarded as a pioneer in development 
of employer-supported vanpools. The 3M program 
started with 6 vans in 1973. Now, the 3M program 
has 145 vans that serve more than 1500 employees. 
Average occupancy per van is 11.5 riders. In addi­
tion to reducing gasoline consumption by 300 000 
gal/year, this program has reduced demand for 
parking space at the 3M Center by about 940 spaces. 
The estimated capital savings for these parking 
facilities is about $3.4 million. This, of course, 
if offset in part by the capital investment in the 
3M van fleet, which at this time is in the neighbor­
hood of $1 million. 

The 3M fare schedule for employees is based on 
the cost of operating and maintaining the fleet plus 
amortized van cost. The costs of administering the 
program, providing maintenance facilities, collect­
ing fares, and purchasing are borne by 3M. 

This practice of vanpool subsidization by em­
ployers or government is quite common. Public 
Service Options, Inc., managed 50 vans in the Twin 
Cities of St. Paul and Minneapolis in 1979. About 
half of their costs were borne by state and federal 
government. Subsidization, in fact, seems to be 
common to most forms of multirider transportation, 
except carpooling. In October 1979, in a radio 
interview, one of the commissioners of the Twin 
Ci ties Metropolitan Transit Commission (MTC) stated 
that revenues for meeting the cost of operating the 

MTC come from the following sources: 

Share of 
Operating Cost 

Source (%) 
Fares 33 
Property taxes 22 
State subsidy 25 
Federal subsidy 18 

Bus fare at that time was $0.40/ride; senior 
citizens rode for $0.10. Thus, subsidization for 
operating cost was between $0.70 and $0.80/passenger 
trip. This operating cost did not include amorti­
zation of the purchase price of the buses. Eighty 
percent of the cost of purchasing a new bus was 
borne by the federal government. If this capital 
investment cost is added to operating cost, the 
total subsidization of public transportation in the 
Twin Cities was in excess of $!/passenger trip. The 
business plan that follows will show that commercial 
vanpooling may be a more cost-effective means of 
multiple-rider transportation. 

MARKET PLACE PERSPECTIVE 

In 1979 about 6000 (ll employer- or government-spon­
sored vanpools were in operation in the United 
States. A like number of private owner-operated 
vans are also estimated to be functioning in the 
United States. At an average of 10 riders/van, 
about 120 000 U.S. workers out of a total labor pool 
of 90 million are currently vanpooling. This is 
0.13 percent of the total labor population. At the 
3M Center in St. Paul, Minnesota, participation is 
14 percent and there is a waiting list of applicants. 

From the above figures one might project that the 
total potential for pooling in the United States may 
be about 100 times greater than its present level. 
This projection equals 12 million riders. The 
ensuing analysis will show average annual revenues 
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Table 1. Comparison of monthly vanpool rates. 
Daily 
Round Rate Schedule($) 
Trip Cost of Daily Commercial 
Car Driving a Vanpool Van pool Commercial 3M Vanpool 

Price Factorb Miles Car" ($) Miles Van pool Internalc Servicesc 

9.1 13 .49 15 1.750 23.60 27.50 NA 
13.3 19.71 20 1.268 25.00 29.25 29.22 
17.5 25.94 25 1.000 25.90 31.00 30.90 
21.7 32.17 30 0.977 31.40 32.75 32.58 
30.1 44.62 40 0.930 41.50 36.25 35.94 
38.5 57.07 so 0.883 50.40 39.00 39.30 
46.9 69.52 60 0.837 58.20 42.50 42 .66 
55.3 81.97 70 0.790 64.80 46.00 46.02 
63.7 94.37 80 0.743 70.10 49.50 49.38 
72.1 106.88 90 0.697 74.50 53.00 52.74 
80.S 119.33 JOO 0.650 77.60 55 .75 56.10 
88.9 131.78 110 0.603 79.50 59.25 59.46 
97.3 144.23 120 0.557 80.30 NA 62.82 

aGasoline cost only, figured at $1.20/gal. The average automobile fuel efficiency is 17 miles/gal. 
bsee text for explanation. 
CFigures are for March 1, 1980. 

of $4500 per 11-rider van or about $410.00/rider per 
year (at $1.50/gal gasoline). Thus, a total market 
potential of $4.9 billion may be estimated: 

(120 000 riders) x (100) x [($4500/van-year)/ 
(11 riders/van)] = $4.9 billion/year 

PRICING 

When a driver decides that no serious obstacles, 
such as scheduling, will hinder participation in a 
vanpool, the decision on whether to pool or not will 
depend on what is perceived as the cost of driving 
versus the cost of vanpooling. 

With gasoline priced at $1.20/gal and average car 
fuel efficiency of 17 miles/gal, the perceived cost 
of driving a car is about $0.071/mile. The full 
cost of operating an automobile is actually much 
higher. The Wall Street Journal (~) states that the 
national average is $0.319/mile. Depreciation and 
insurance are major contributors to this cost. 
However, unless the potential vanpooler is ready to 
dispose of a car, he or she bears the burden of 
these costs whether or not the car is driven to 
work. Thus, at most times, the driver is quite 
correct in using only gasoline cost as the marginal 
cost for driving to and from work. Nevertheless, at 
least one time each year he or she will pay 
significant insurance premiums, and about every five 
to eight years he or she will face the expensive 
prospect of buying a new car. These are times when 
the driver will surely consider pooling if he or she 
had not done so to date. We estimate that 15-20 
percent of individual worker-drivers will face this 
decision once each year. 

In general, this simple comparison of gasoline 
cost versus fare makes vanpooling look unattractive 
for short distances and very attractive for longer 
commuting distances of 20 miles/day or more (see 
Table 1). Unfortunately, only 30-50 percent of a 
typical company's employees commute over these 
longer distances (i.e., 50-70 percent of the na­
tion's traveling work force are not attracted by 
organized vanpools). 

Vanpool rate schedules based primarily on meeting 
costs in a break-even type of operation discourage 
participation by the greater number of short-dis­
tance riders. As a result, this business plan is 
based on the supposition that, if rate schedules 
were directly related to the gasoline cost of travel 
by automobile, vanpooling would have much broader 
appeal and might even be profitable. 

Our pr1c1ng strategy calls for vanpool rate 
schedules that are indexed directly to the cost of 

gasoline for an automobile that makes trips of the 
same distance. Thus, if gasoline prices increase by 
50 percent, then the entire vanpool rate schedule 
would also increase by 50 percent, regardless of the 
rate of inflationary increases on other operating 
costs. If the rate of inflation of gasoline pricing 
continues to outstrip the overall rate of inflation, 
the profitability of this operation will continue to 
improve and the rider should be indifferent to these 
increases. The increase in profitability is because 
the cost of gasoline accounts for 20-45 percent of 
the direct cost of operating a vanpool over the 
period of study; however, 84-88 percent of total 
sales revenue will be directly indexed to gasoline 
pricing over that same period. 

In this business plan vanpool fares are not 
always exactly equal to the equivalent gasoline cost 
for automobile travel. Instead, the rate for each 
distance is attenuated by a special price factor 
that either raises the vanpool fare above the equiv­
alent gasoline cost or reduces it. The algebraic 
expression for the relationship is as follows: 

V= pK 

where 

V vanpool rate, 
p price factor, and 
K = cost of gasoline for an automobile for the 

distance. 

(1) 

The purpose of the price factor (p) is to make 
adjustments to the rate schedule for marketing 
reasons. Our proposed p-values for various dis­
tances are given in column 4 of Table 1. 

For daily vanpool distances of 25 miles (17. 5 
miles actual travel), a price factor of 1. 00 was 
chosen. In this case the vanpool fare should 
closely approximate actual gasoline cost for the 
automobile trip. For distances that are less, the 
price factor is greater than 1.00 because the con­
scious cost of traveling only short distances must 
include a sharper realization that more than the 
cost of gasoline is involved. (The car owner should 
be more aware of the cost of the rapidly depreciat­
ing asset when he or she uses it for only brief 
periods of time.) For travel distances greater than 
25 miles/day, the pricing factor drops below 1.00 
because carpooling, as an alternative to vanpooling, 
will become more attractive with increasing travel 
distances. 

For many u.s. vanpools, pricing is based on the 
cost of operation (i.e., the direct cost of opera-
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Figure 1. Comparison of monthly vanpool rates with gasoline cost. 
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tion is divided by the number of riders to determine 
monthly fare). Since many of the major costs of 
operation, such as depreciation, are fairly indepen­
dent of distances traveled, these tare versus dis­
tance curves tend to be flat. The fare for travel­
ing 80 miles each day to and from work is not much 
higher than the fare for traveling 30 miles each 
day. Thus, to the individual driver who sees his or 
her gasoline cost doubling with a doubling of dis­
tance, vanpooling becomes more attractive for the 
longer distances. (Compare lines A and C in Figure 
1.) At the 3M Center, only 20 percent of the per­
sonnel travel more than 25 miles each day, but 
approximately 92 percent of 3M's vanpools serve this 
select population. 

The foregoing price strategy relates more closely 
to the rider's perceived cost of driving alone or 
carpooling and, as such, comes closer to market 
pr icing. (See lines A and B in Figure 1.) This 
market pricing strategy is expected to have two 
effects: (a) it will make short-range vanpools more 
attractive, and (b) it will increase the profit­
ability of longer-range vanpools. 

FINANCIAL ANALYSIS 

A great deal is known about vanpooling in general. 
But, because the common approach to most vanpool 
operations is to run them on a partly subsidized 
basis, very little is published about how to make 
them profitable. 

Late in 1979, 3M began to investigate third-party 
vanpooling as a potential business opportunity. The 
idea of indexing fare schedules directly to the 
price of gasoline seemed to provide the leverage 
needed to make commercial vanpooling feasible. In 
the face of rapidly escalating gasoline prices, it 
soon became apparent that, in time, commercial 
vanpooling could be made profitable if this strategy 
were adopted. As a result, definition of the impor­
tant conditions for a profitable operation soon 

Figure 2. Annual P & L for 15-passenger van for 15-mile round trip. 
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became the major thrust of our study. The results 
of this analysis follow. 

Any broad-scale vanpool operation may be viewed 
as a conglomerate of several individual vanpools. 
Thus, our business model began with the detailed 
analysis of a single van that operates over a regu­
lar distance of travel each day for its entire 
life. An example of this unit analysis is shown in 
Figure 2. 

Figure 2 is the lifetime profit and loss state­
ment (P&L) for a 15-passenger van that travels 15 
miles/ day with a fixed gasoline price of $1.25/ gal. 
Similar P&Ls were created for longer-distance vans 
(25, 40, and 60 miles/day), for 12-passenger vans, 
for other gasoline prices, and for other levels of 
outside support fees. The bottom line of this P&L 
not only shows profit or loss but also shows the 
return on capital employed (ROCE) that would accrue 
from such a single-unit operation. By using this 
simple analysis, some understanding was developed 
regarding the relative importance of cost and reve­
nue factors on investment criteria. Figure 2 is a 
preliminary hand calculation that includes some 
features, such as a government subsidy, that are not 
a part of the final model. These hand calculations 
helped in the design of our computer program that 
contains most of the elements shown in this figure. 

A model fleet P&L was synthesized by combining 
unit P&Ls, like Figure 2, in a way that would simu­
late a typical fleet mix. Ordinarily, any fleet of 
100 vans would have individual vehicles that travel 
a variety of at least 15 different distances each 
day. For the sake of simplifying the calculations, 
only four distances were chosen in the following mix: 

50 fifteen-passenger vans that travel 15 miles/ 
day, 
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30 twelve-passenger vans that travel 25 miles/day, 
15 twelve-passenger vans that travel 40 miles/ 

day, and 
5 twelve-passenger vans that travel 80 miles/day, 

for a total of 100 vans. 

This mix of travel distances was chosen to simu­
late the distribution of distances traveled by most 
workers in the United States. Any deviations from 
this simplified mix will not have any significant 
effect on the final results of our analysis. 

Our model calls for a one-city fleet to grow at 
the rate of 200 vans/year until it reaches a level 
of 1000 vans, at which point fleet size remains 
constant. For simplicity, no continuing growth in 
fleet size is projected beyond the 1000-van level. 
At this point, we assume that total demand for 
vanpools in this one-city market has been satisfied. 

Expansion of the model to include more than one 
urban center may be achieved by taking multiples of 
this one-city model. In this respect, note that, 
for this type of business, economies of scale can 
only occur within a single compact area of opera­
tion. One hundred vans in each of 10 cities will 
not operate as efficiently as will 1000 vans in 1 
city. Thus, a national business is seen as a con­
glomerate of single urban area operations, such as 
the one described by our model. 

In our fully developed one-city model, considera­
tion is given to depreciation (linear and acceler-

Figure 3. Projected annual inflation rates. 

50 

45 

40 -
"" 
w 35 
>-

GAS RELATED 

FACTORS 
"" "' 30 z 
0 

;:::: 
25 

~ 
-

20 -__, 
"" ::> 15 z z 
<( 

-
GAS INDEPENDENT ALL FACTORS 

10 FACTORS 

0 I I I ' l l 

0 3 

YEARS 

Table 2. Summary of average annual gasoline cost, 
investment, and revenue levels for seven-year, 1000-van 
commercial pool. Factor 

Projected avg. 
annual gasoline 
price($) 

Total revenue 
($000s) 

Profit ($000s) 
Profit as percent-

age of revenues 
Net permanent 

investment 
($000s) 

Return on capital 
employed(%) 

Cash flow 
($000s) 

Cumulative cash 
flow ($000s) 

Year 

1.50 

586 

-206 
-35.2 

1679 

-12.0 

-1664 

-1664 
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ated), special tax benefits, resale values of mature 
vans, and computer-based administration of fleet 
operations. Our seven-year model also takes inf la­
t ion into consideration. 

A general rate of inflation of 12 percent/year 
was used for all cost factors that are not directly 
related to the price of gasoline. All gasoline-de­
pendent costs and revenue factors (such as fares and 
personal use charges) are inflated at the rate of 35 
percent/year for the first three years and at 12 
percent/year thereafter. Figure 3 is a graphical 
representation of this inflation schedule. The top 
line of Table 2 shows our projections of the average 
annual price of gasoline that results from this 
inflation rate, with a starting point of $1.50/gal. 

An unusual source of revenue that appears in this 
model is the employer's fee. This is the fee paid 
by the employer of the vanpool rider to the third­
party vanpool operator for organizing and maintain­
ing the vanpool for employees. In our model, this 
fee is set at $0.15/passenger trip or $0.30/day for 
the rider who travels to work (one trip) and back 
(second trip). This fee is analogous to 3M's con­
tribution to the administration of its internal 
vanpool. In our model this fee is also inflated at 
12 percent/year and is treated as revenue in the 
model. 

At the present time, wherever vanpools flourish, 
employer support is an important part of the opera­
tion. Usually, this support takes the form of fleet 
administration and financing when vans are pur­
chased. The employer's fee is a substitute for 
these costs. 

These and other considerations were programmed 
into a special vanpool model for computer analysis. 
Because the entire model was programmed into the 
computer, we could test several variables and their 
impact on the various investment criteria. In this 
fashion, the following financial model evolved. 
Although the model was refined repeatedly, the 
pool's size, its growth rate, sources of revenues, 
inflation rate, and basic pricing strategy remained 
as described in the foregoing discussion. 

Figures 4, 5, and 6 are copies of computer print­
outs that show fleet P&L, sources and uses of funds, 
and ROCE, respectively, for a seven-year period. 
Figure 6 shows ROCE figures that are quite high in 
the later years of the study period. This is due, 
in large measure, to the 12 percent inflation rate 
and to the fact that 80 percent of the van fleet has 
a life expectancy of seven years. The purchase of 
new replacement vans in the eighth year will cause 
fleet ROCE to drop sharply for that year. Because 
of the irregularity in rate of van replacement in 

2 3 4 6 7 

2.03 2.73 3.06 3.43 3.84 4.30 

2309 5074 7956 II 456 14 256 15 967 

371 1449 2550 3839 5169 5901 
16.1 29.5 32.0 33.5 36.3 37.0 

3263 4738 6225 7581 6330 5284 

10.8 29.1 37.1 45.1 69.1 89.7 

-1303 -608 26 887 4099 4434 

-2967 -3575 -3549 -2662 1437 5871 

Note: The internal rate of return for the seven-year pedod is 33.S percent. A 12 percent annual inflation rate is 
assumed. 
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general, wide fluctuations in ROCE can be expected 
from year to year. More gradual fleet growth in 
developed areas and expansion into new market areas 
will tend to dampen these fluctuations. Neverthe­
less, if an overall inflation rate of 12 percent/ 
year is maintained, a long-term-average ROCE in the 
range of 60-90 percent may be expected. 

Profit and the various operating costs as a part 

Figure 4. Seven-year vanpool P & L. 
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of total revenue are shown in Figure 7. The rapid 
growth of profit and gasoline cost over the years as 
a result of inflation are more obvious in this 
graph. It should not be assumed that these are 
recommended levels of profitability. The quoted 
levels are simply those that can be projected for 
this model under the stated conditions. Note, 
however, that there is sufficient profitability in 
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Figure 5. Sources and uses of funds over seven years. 
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Figure 6. Return on capital employed over seven years. 
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l . Gas pr1clng starts at $1.50 per gallon . 
2. Employer fee starts 8 15~ per passenger tr1p . 
3. All gas dependent factors Inflate ~ 35% (first 

3 years), then at 121. 
4. All gas independent factors inflate ~ 12% per 

year. 
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figure 7. Seven-year comparison of costs and profit. 
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this model to allow for a variety of plan adjust­
ments, such as going to an unsubsidized, nonprofit 
operation. 

By using the appropriate investment parameters 
that were developed by this model, an overall inter­
nal rate of return of 33.5 percent is computed for 
the seven years under study. This and other invest­
ment criteria are summarized in Table 2. The as­
sumptions that were used in constructing this model 
for analysis are summarized below. 

1. Employers of vanpool riders will pay a small 
per trip fee to support the program. 

2. Purchase price of a 12-passenger van is 
$10 300; for a 15-passenger van, it is $10 500. 
Resale occurs after 70 000 miles or seven years of 
use, whichever comes first. Resale value is $675-
$900, depending on age. (Recently 3M has found 
retrofitting to be more practical than resale for 
older vans.) 

3. Fifteen-passenger vans are used for all round 
trips of 20 miles/day or less. Twelve-passenger 
vans are used for all round trips of 25 miles/day or 
more. 

4. All vans operate, on the average, at one-half 
seat under full capacity. 

5. Driver rides free and also receives the fare 
from the last seat in the van. Driver keeps van 
overnight and keeps van clean. 

6. All personal mileage is repaid at a rate 
equal to the cost of gasoline up to 200 miles/ 
month. A surcharge of 30 percent is placed on 
personal mileage over the 200-mile monthly maximum. 

7. Fifty miles/month, on the average, are al­
lowed for maintenance. 

8. Van depreciation is linear for P&L purposes 
and accelerated for taxes • 

9. Liability insurance is $250/year per van . 
Collision is self-insured by the operator. 

10. Cost of license tags, maintenance, and tires 
are based on 3M internal vanpool fleet averages. 
Mileage varies with distance traveled from 7.5-10.0 
miles/gal, based on 3M fleet averages. 

11. Pick-up and drop-off distances will vary 
according to total distance traveled, as per 3M 
internal vanpool averages. 

12. Payment by riders is by the month in ad­
vance. Accounts receivable should show net payment 
in advance instead of in arrears. Model does allow 
for some receivables and inventory (e.g., gaso­
line). Payments are made to the employer, by pay­
roll deduction, for example. The employer is then 
billed by the third-party operator. 

13. Taxes are paid on operating profit at a 
consolidated rate of 42 percent. 

14. Vans that are retired for reasons of age or 
mileage are immediately replaced with new vans. 
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