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This paper describes an experiment that was an out
growth of the federally funded regional car-pool pro
gram begun in the Seattle area in July 1974~ By January 
1975, it was r ecognized that public interest in a car-pool 
matching service in this area was limited without the 
i mpetus of long gasoline lines (1, 2). At the same t ime, 
othe1· approaches in other cities were becoming avail
able. Two developments were particularly noted else
where: (a ) In areas wher e car-pool pr omotion was pa1·t 
of the tr anspo1'tation sur vey questionnaire, there was a 
higher applicat ion r ate for ca.r-pool matching than that 
being experi enced in Seattle; and (b) in some areas, car
pool applicant information was being used to develop 
ot her paratransit alternatives . Thus, the Seattle pro
gram was reconsidered within the following revised 
principles: 

1. The broadest range of alternatives to single
occupant private automobile use should be promoted 
since the marketing of car pooling is too narrow and 
limited an operational objective; 

2. An attempt should be made to develop an inte
grated and more cost-effective mix of transportation 
services within a region rather than continue promotion 
of one or two modes; 

3. A different approach for transportation marketing 
should be t ried, and i t s hould focus on particular trans
portation problems and needs of individuals rather than 
on the abstract statistical needs of an anonymous public; 
and 

4. A questionnaire approach that is pointedly 
designed should be tested to see if it stimulates citizen 
thinking about transportation alternatives. 

Consequently, it was decided to initiate an experimental, 
questionnaire-based planning program that would com
prehensively address the transit and para.transit needs 
of employee commuters who worked in the major em-
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ployment centers in the Seattle area. The first opera
tional test of the approach was with the downtown hospital 
service node in Seattle that is popularly known as Pill 
Hill. Pill Hill is a congested neighborhood that is ad
jacent to but isolated from the Seattle central business 
district by a freeway and steep topography. Currently, 
only two bus lines serve the area. 

The operational objectives initially defined for the Pill 
Hill experiment were three-fold. The first objective was 
to develop, tm·ough a comprehensive, confidential, ques
tionnail·e s ur vey, ldetailed infor mation about the work
related transpor tation needs and interests of individual 
employees· The second objective was to attempt the op
erational application of survey information in planmng 
improved transit SerVfce, employer Shift and parking I 

management; city-controlled neighborhood parkil)g and j 
access, and the development of paratransit alternatives 
that include car pools, van pools, taxi pools, jitney ser
vice, parking lot shuttles, subscription bus service, and 
special interinstitutional bus and van service. The !!}!.ril 
objective was to develop and enroll hospital employees 
in operational paratransit programs. Also fundamental 
to the initial program concept was the formation of a 
prototype interagency planning team to carry out the 
above. The proposed team was to include regional car
pool staff, hospital employer representatives, regional 
transit property staff, and city traffic engineering staff. 
Figure 1 shows the survey planning process. 

PROCESSING THE HOSPITAL 
SURVEY 

The survey questionnaire for hospital employees was de
veloped with employer advice and professional survey
design assistance. The two-page questionnaire was de
signed to obtain the principal characteristics of an em
ployee's work-related transportation behavior and his 
or her general interest in alternative commuter ser
vices. The employee's name and home address, also 
solicited in the questionnaire, established a potential 
communication link for marketing and for follow-up sur
veys, and the street address was used to derive the prin
cipal geographic codes. 

The survey questionnaire was distributed through ad-
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ministrative channels to all hospital employees. There 
were eight hospitals in the canvas area wiLh a Lulal of 
7020 employees. There was an overall response rate 
of 66 percent (4622 questionnaires), and the response 
rate by hospital ranged between 42 and 84 percent. The 
questionnaires were subsequently edited, keypunched, 
computer-geocoded, and processed ~). (Computer
geocoding is the automated translation of respondent 
street addresses to X-Y plotting coordinates and other 
geographic codes.) 

Initial review of the summary tabulations and com
puter plots produced the following unexpected findings: 

1. The residential distribution of the hospital em
ployees is more dispersed in the region than was pre
viously anticipated; 

2. A large number of employees are meter-feeders 
and absorb about 10 percent of all daytime metered park
ing in the neighborhood and about 50 percent of all free, 
daytime, on-street parking spaces; and 

3. Employee interest in improved transit service, 
paratransit options, and car pooling is higher than ex
pected, and car pooling is more frequently reported than 
transit riding, which was popularly believed to be the 
major carrier in the area. 

But, as emphasized earlier, the planning strategy in the 
experiment was market-oriented rather than descriptive
oriented; data processing and analysis were not limited 
to the above findings. 

Principal data products were developed around the key 
questions in the survey that ·solicited interest in transit 
and paratransit options. These included interest in 

1. Transit service if a better time schedule was 
available, 

2. Transit service if a more direct service was 
available, 

3. Transit service if a better downtown-connecting 
service was available, 

Figure 1. Schematic of the hospital node 
paratransit-transit survey and planning concept. questionnaire 

editing and 

4. Direct shuttle service from outlying parking lots, 
and 

5. Direct home-to-work (i.e., any of a number of 
paratransit) services. 

For each interest question, cross tabulations and histo
grams were developed to describe general employee re
sponse. Then, an employee market subset was defined 
as a planning target. Employee market subsets were gen
erally defined as those employees who were (a) very or 
moderately interested in a proposed service or service im
provement (listed above), (b) p.resently using an automo
bile to get to work, (c} Tegular s hift worke r s and (d) in
frequent users of their automobile during the workday 
(5 or fewer days per month). Employee markets were 
further described with cross tabulations and histograms, 
computer plots of residential distributions, and detailed 
descriptive listings of individual employees in the em
ployee market. The fundamental tool for subsequent 
planning became the computer plots of the home location 
of individual employees, and these plots were the basis 
of various home-to-work pools, transit routes, or sched
ule proposals. 

The total extent of the questionnaire processing in
cluded 119 cross tabulations, 28 histograms, 11 com
puter maps, and 5 descriptive employee listings. The 
approximate cost of questionnaire development, survey, 
and data processing totaled 1065 h of staff time (excluding 
hospital support in the s urvey), 165 h of computer time, 
19 weeks of elapsed time, and $1 0 300 in cost . The hos
pital survey and data-processing effort described above 
included considerable development efforts . It is esti
mated that subsequent surveys that use substantially the 
same questionnaire and established batch-processing 
procedures should require about half the time and effort 
reported above. 

PLANNING ACTIVITY TO DATE 

During the summer of 1975, two reconnaissance studies 
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were made to appraise the utility of the questionnaire 
data and to develop illusfrat1ve transit service and pai-a
transit proposals. As a result oC these studies, it was 
generally concluded that the followi,ng paratransit con
cepts warrant further development: 

1. Short headway taxi and van jitney service to bet
ter connect the hospitals with downtown transit routes 
(these might operate as an interim service until the 
feasibility and nature of transit service could be defined 
and a route implemented); 

2. Prescheduled commute1· taxi pools to serve em
ployees who are poorly served by existing transit routes 
and who live within 3.2 to 4.8 km (2 to 3 miles) of the 
hospitals; 

3. Employee-driven van pools to serve employee 
commuters who live 16 km (10 miles) or more from the 
hospitals; and 

4. An interinstitutional bus service that connects the 
major Seattle hospitals and ties them to the Unive1·sity 
of Washington l~ealth science complex, outlying pa1·king 
lots, and transit intercept points. 

It has further been recognized that any service develop
ment, iJ it is to be adequately accepted and used, must 
be introduced with a complementary parking policy for 
the hospital neighborhood, which is more restrictive .in 
terms of hospital employee parking. 

At this writing, use of the survey has been limited to 
the narrow objective of the above reconnaissances. Use 
of the data in detailed planning and operational service 
development has not yet taken place. It has been found 
that, before paratransit programs can be operationalized 
in the Seattle area, city and state legislation must be 
changed, and the comprehensive parking management 
plan for the Pill Hill neighborhood, noted above, must 
be implemented. 

PRELIMINARY CONCLUSIONS 

Although the hospital service experiment has not yet con
cluded, some preliminary conclusions have been drawn. 
First ....flata analysis suggests that the sul·vey question
naire is serviceable and inchtdes an appropriate level 
o.f detan:J Tbere was concern that employees would 
react negatively to providing thelr names and addresses, 
but no objection materialized and only 4 percent of the 
respondents failed to provide the information. It was 
also confirmed tJ1at (_IT1e questionnaire does serve as an 
effective thought-provoking promotional tool.'. A ten-fold 
increase in hospital employee interest in the car-pool 
matching service over an earlier car-pool-only solicita
tion is an indicati·on of this. 

Prelimina1·y experience with the information produced 
from the questionnaire rovided considerable insightinto 

!"' a relatively extensive, latent market for transit and 
para.transit development.) About 2000 of the 4600 hos
pital employee respondents expressed an interest in not 
using their cars if transit service improved, and about 
2800 or better than half of the respondents expressed 
interest in paratransit alternatives. 

From a planning perspective, two principal insights 
were obtained. First, the planning team approach for 
service development that was tested in this study is only 
marginally feasible. At the time of the experiment, 

\ eX:isting agencies in Seattle that operate the traditional 
Urban transportation services were limited in their 
ability to immediately participate in pal'atransit plan
ning. This limitation is due to restrictive legislation or 
perceived mandates and the existing work program pri
orities and budget's. The Seattle program is primarily ad
vancing through the efforts of the internal car-pool staff. 
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Second, it appears that a publicly financed survey 
planning approach that leads toward specialized transit 
and paratransit services is an economical alternative. 
This alternative is relative to the existing level of tax 
subsidy that is being used to support and expand tradi
tional transit. The benefit to cost projections for the 
service are only tentative, but they suggest that attrac
tive savings will be realized if employees do not use 
their automobiles. The cost of the hospital-employee 
survey fo1· 7000 people, the processing, and the planning 
will total about $15 000 ($2.10/employee). Assuming 
that 10 percent (350) or the employees driving alone to 
work convert to shared-ride or transit service, then the 
survey planning and marketing service costs will be 
about $43/employee. Further, assuming that a car 
driver realizes an incremental savings of about $2.00/d 
when he or she converts to shared ride or $2.20/d when 
he or she converts to transit service, then projected 
annual savings for the 350 employees and public costs 
would be as follows: 

Employee Public 
Mode Savings ($) Costs ($) 

Self-supporting, shared-ride pools 175 000 15000 
Transit without incremental public subsidy 

increase 195 000 15 000 
Shared-ride pools and transit 

Without incremental pub I ic subsidy in-
crease 185 000 15000 

With incremental public subsidy increase 185 000 100 000 

Of the $100 000 for shared-ride pooling and transit with 
incremental subsidy increase, $ 85 000 was for transit 
subsidy and $15 000 was for service costs. Of course, 
there are additional benefits derived from the 350 auto
mobiles not traveling into the hospital neighborhood. 
These benefits include hospital capital not committed to 
parking, relief to the congestion-impacted neighborhood 
residents, and potential gasoline savings of 34 068 L/d 
(9000 gal/d) for the community. However, the actual 
effectiveness of this personalized marketing approach 
to change individual travel behavior is not yet known. 
Further research is needed. 
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