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Coordination and Consolidation of Agency Transportation 

JON E. BURKHARDT 

Th• coordination or COC1solldatlon of th• transportation operation• of 1oclll •r· 
¥lea 1111nclet 1111tr1tegy thet he1 aubstantlll intuitive eppe.i . C'.oordlnttion h• 
often been proposed a a m11n1 of eliminating duplication and wate, uvlng 
money, Ml'Vlng u111ervtd groups, and expandln91ervlCH. Statutory end regulatory 
obti.d" to coordinating agency tran1pone!lon tyl11m1 exist 1nd are dlsculMCI 
In thil paper. They can be surmounted, u shown In dtmonstra~lon proj.ctl, but 
ifl• coordination proefll 11 more cOiJdy, complex, end time comuming th111 heel 
been Imagined. Thi lnt1nded benefltl of coordln1tlon will probably be Khlaved 
only if oerttln precondition• 111 met and If preci• coordination 1tr1ieglet ere 
follow.cl. Coordination lllould be viewed aa ont oft verltty of mMN for lmpr0t
lng tht mobility of the t~tlon dl11dv1nt1ged. 

Efforts to coordinate transportation services are 
receiving a great deal of attention these days. 
Prom such efforts, it is apparent that coordination 
can sometimes--but not always--be beneficial. 

It is very important to determine the reaaona for 
coordination at the outset of planning any coordi
nated transportation system and to communicate these 
reasons to all parties that will be involved. Co
ordinated transportation systems presumably create 
demonstrable benefits vis-i-via uncoordinated, 
specialized, particularized transportation. 
Generally, the following reasons are put forth as 
rationales for coordinating transportation ser
vices: (a) to eliminate the overlap and duplication 
of service (to the same population groups in the 
same geoqr-aphic area), (bl to fill gaps in service, 
(cl to save money by eliminating duplication and by 
achieving economies of scale usually reserved for 
larger operations, and (d) to improve and expand 
service. Although all of these reasons apply 
generally as advantages of coordinating transporta
tion services, each reason applies to greatu or 
leHer de9ree depending on (a) the 9e09raphic and 
demoqraphic characteristics of the area served 
(e.9., urban versus rural), (b) the type of social 
service provided (e.g., a multiaervice agency that 
serves several different client groups or a single
purpose agency that provides a discrete service to 
one categorical client group), and (c) the size and 
acope of the transportation aervice provided (e.g., 
a large fleet of vehicles aerving many clients at 
different times of the day and/or week for different 
purposes or one vehicle serving a few clients at the 
IBDle time each day for one purpose). 

This paper will discuss a few of the many issues 
involved in coordination. We will examine prelimi
nary observations from the U.S. Department of 
Health, Education, and Welfare (BEW) coordinated 
transportation demonstration, review the results of 
a study of statutory and regulatory barriers for the 
u.s •. Department of Transportation (DOT), and discuss 
some overall observations derived from other field 
work. 

TRANSPORTATION DEMONSTRATION PROGRAM 

This section summarizes some of the evaluation re
sults for the Urst 14 months (June 1977 through 
July 1978) of a two-year demonstration proqram spon
sored by the Office of Buman Development Services 
(OHDS) of HEW 1!.l. Thus, the tentative and interim 
nature of these comments must be emphasized. More 
conclus i ve findings will be available next year. 

The program's purpose is to show that coordinat
ing or consolidating existing transportati on ser
vices at the local level can enhance both the qual
ity and quantity of huma.n service transpox:tation; 

i ta overall goal is to effect national policy and 
programming. 

The design of the transportation demonstration 
progrBDI reflects the OHDS premises that (a) exiating 
transportation services provided to OHDS populations 
throu9h federal, atate, and local sources can be co
ordinated at the local level with minimal incentive 
1110nie1 and (bl coordination or consolidation of 
transportation activitiea will increase efficiency 
(by reducing duplication and total aystema costs) 
and effectiveness (by reducing fragmentation and im
provin9 acceas to services). Thua, the proqru' s 
specific objectives are to develop practical ap
proaches to coordination at the local level, explore 
and teat service delivery ayatellll!I and or9anizational 
methods for coordinated transportation, develop and 
teat methods for coordination vi.th existing public 
and private transportation providers, and identify 
statutory, regulatory, and administrative barriers 
to coordinated transportation. 

Pive demonstration grants were awarded in June 
1977 to these agencies: 

1. Northwest Arkansas Buman Services, Inc., 
Fayetteville, Arkansas (site A)1 

2. Grand Rapids Transit Authority, Grand Rapids, 
Michigan (site 8)7 

J. Community Action Council of Boward County, 
Maryland, Inc. (site C)1 

4. Greater Jacksonville Economic Opportunity, 
Inc., Jackao~ville, Florida (site D)1 and 

s. Westchester County Department of Transporta
tion, Westchester County, New York (site!). 

Overview of the Demonstration Sites and Projects 

The five grantees were selected from 48 applicants 
that had responded to a public notice of a competi
tive award. The guidelines for the applicants 
screened out agencies that had already begun to co
ordinate transportation services in their c011111uni
ties. In selecting applicants that had no previous 
experience, OHDS was working with the most diffi
cult--and probably the most typical--type of local 
afjencies that may undertake coordination attempts in 
the future. 

The projects provide a ran9e of coordination con
cepts (see Table 1). The clearinghouse concept, 
Project Respond in Fayetteville, allows the partici
patin9 agencies the greatest amount of flexibility 
and requires the least amount of commitment. In 

T1b11 1. OHOS tr11n1portatlon d1mo111tration projectl: coordln1tlon eonc.pts. 

Site 

Proposed Concept A B c D E 

Information and referral x x x 
Clearinghouse for ridesharing and 

time sharin& x 
Coordination of operations x x 
Consolidation of vehicle operations x x x 
Purchase of transportation services x x 
Centralized dispatching x x x 
Centralized maintenance x x x x x 
Centralized purchasing x x x x 
Planning assistance x 
Funding assistance x 

' .. I' ~ 
··--~---...... ., ·-· ~ --
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Grand bpid•, certain function• (e.g., dispatching) 
ar• consolidated, but 1110•t tripe are •till provided 
by agencie• that act independently of one another. 
Th• local transit authority i• the grantee. The Ur
ban-Rural Tran•portation Alliance (UTA) in Boward 
County ha• achieved the greatest degree of con.oli
dationJ it ha• completely taken over the tran•porta
tion budget• and vehicles of the participating agen
cie• to provide services as an independent entity. 
In Jacksonville, several coordination concepts are 
being approached l!limultaneoualy by Ride, Inc., in
cluding th• consolidation of several agencies' re
•ourcea and •ervices, coordination with others, and 
purcha•e-of-•ervice agreements with still others. 
'!tie local transit authority has been involved in 
planning the sytea and ia expected to take part in 
operations during the second project year . The 
Weatcheater Coordinated Transportation Project 
(NCTP) is incrementally consolidating hwuan service 
agency operations and eventually plans to imple111ent 
a countyvid• paratransit system that will serve 
client• as well aa elderly and handicapped persona 
who may not be social-service-agency clients. The 
text table below gives further details on fund• 
awarded by OBDS for coordination of transportation 
service•. 

Element 
Lowe•t aite award 

Fir•t year 
Second year 

Highest site award 
First year 
Second year 

Total de1110natration funds to •ites 
·Technical assistance funds 

BDf 
DOT 

Evaluation funds 
Overall de1110natration costs to date 

Pundlng (S) 

45 949 
52 285 

99 279 
114 992 
803 900 

389 435 
156 000 
331 3ll 

1 680 666 

Preliminary Pindinga from BEW Demonstration 

Achievementa 

The outstanding acc0111plishment of the demonstration 
projecta to date is that they have managed to over
come many institutional, administrative , and percep
tual barriers and have begun prov1a1ng t:ranspon::a
tion service despite the problems involved. To be 
oure, the full petenti~l of coord!natign or consoli
dation has yet to be realized. For example, al
though the unit coats for transportation should de
crease after coordination (2), that has not been the 
case in four of the projeeta. Some projects have 
reduced their original unit coata and increased 
their productivity since beginning coordinated oper
ation•, although not to a level below that existing 
before coordination. 

Coordination 

It waa easier for the projects to coordinate agen
cies than vehicle• or tripa. The two conaolidated 
syatellltl showed the greatest progres• toward their 
coordination objectives. 

Progress Toward Demonstration Objectives 

In general, the objectivea of the ORDS coordinated 
transportation demonstration program have not been 
met at this time, although substantial progresa has 
been made in understanding the problema of and bar
r ier11 to coordination. Per the most part, coordi
nated transportation efforts have not been more ef
ficient or effective than uncoordinated tranaporta-
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tion operations. Consequently, the program has not 
yet demonatrated practical approaches to coordina
tion. Furthermore, greater coordination with exist
ing public and private tranaportation providers haa 
not been achieved. Analysia of demonstration ac
tivities show• a need for subatantial technical as
sistance at the local level. Thus, the premise that 
minimal OHOS funda are required to stimulate and im
plement coordinated transportation appears doubtful 
according to the data now available. 

Coordination Procesa 

The overriding theme emerging from the findings of 
the first year's efforts is that coordination is a 
more coatly, complex, difficult, and time-consuming 
proceaa than had been imagined, largely for the fol
lowing six reasons. 

1. It took much longer to develop the coordi
nated syatema than had been expected. Although all 
five grants were awarded on June l, 1977, transpor
tation operations did not begin for 8-12 montha. 
Delays of this magnitude had not been expected. In 
addition, it should be noted that the granteea had 
actually begun working toward an operational coordi
nated transportation aystem 5-6 months before the 
OHDS granta were awarded (and this was with the aid 
of the OHOS technical assistance contractor). In 
view of the activity before the grant award, a more 
accurate assessment of the time required to start up 
theae coordinated transportation systema would be 
12-17 months. 

2. All five projects had major difficultiea with 
staffing at every level. Not until four months 
after the grant award did all five projects have 
directora on board1 this delayed administrative, 
plal\lling, and development activities. By far the 
80St difficult staffing area for all projects was 
that of drivers and dispatchers. Since driver 
salaries (an operational expense~ could not be paid 
out of the OHOS grant, which was primarily for ad
ministrative purposes, the projecta were dependent 
on staff pooled from participating agencies (in two 
sites) or the Comprehensive Employment and Training 
Act (CETA) or other public employment programs (in 
two other sites). 

3. Pew proposed participating agencies were 
ac~uaiiy pa:i-cicilk'~4u~ l.u i. .. cu-u:itiV•~ci~!~:-. ~;~..:-.:.~!:=:;: 

at the end of the first project year. At three of 
the five demonatration sites, fewer than half of the 
agenciea listed in the grant proposals were actually 
participating in any project activities other than 
advisory or policy board meetings. More participa
tion in providing or purchasing transportation has 
been expected. Major contractual difficulties were 
encountered in two areas: (al legal commitments 
from agencies to carry out previously agreed-on co
ordinating activities and (b) contractual commit
menta from major federal and atate funding sources. 
Without signed contracts, many of the agenciea were 
not legally or financially able to participate. 
Thus, implementation of transportation operations 
and related coordination activities (e.g., dispatch
ing, maintenance, and purchasing) were delayed. 

4. Vehicle maintenance proved to be a serious 
problem for consolidated systems. Both consolidated 
projects experienced vehicle maintenance problems 
related to the condition of vehicles pooled from 
participating agencies. Repair and maintenance of 
these vehicles added to the first-year costs for 
both projects. 

S. Licensing and certification procedures were 
more complex and time consuming than expected. 
Generally, social-service-agency transportation ser
vices are not regulated by any state entity because 



•1it ~ · • 
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they do not carry the general public and do not 
charge fares. However, even though no money is col
lected directly from passengers, payment structures 
necessary for coordinated operations may be con
sidered a form of fare, depending on state law. As 
a result, two grantees found it necessary to apply 
for COlllllOn-carrier licenses and one had to apply for 
an invalid-coach permit in order to carry nonambula
tory persons. In each case, considerable time was 
spent, and no resolution was reached by the end of 
the first project year. 

6. The federal capital assistance process was 
too lengthy for delivery of vehicles. Early in the 
first project year, each project recognized the need 
for capital equipment to supplement the vehicles 
that were pooled or shared (depending on the method 
of coordination attempted) at the five de111enstration 
sites. 'l'!le bidding, licensing, and procurement pro
cedures associated with obtaining capital assistance 
through the Urban Mass Transportation Act are com
plex. Even projects linked with transit authorities 
were confronted with unforeseen problems as part of 
the capital equipment procurement process. In fact, 
the OBDS two-year demonstration grants will have 
terminated before the delivery of vehicles that 
could expand the projects' services in two of the 
projects. 

Transportation Operations 

Each de1110nstration project has shown improvements in 
the short time that services have been available. 
In general (but not always), coordination has in
creased and the number of riders served has in
creased. costs per unit of 1ervice have also 
increased, but not much. Current trends suggest 
that improvements might continue. 

Despite these definite achievements, room for im
provement exists in other areas. Some projects are 
servipg large numbers of riders1 others are running 
nearly empty vehicles. Providing reliable, high
quality service has sometimes been a problem because 
of inexperienced dispatchers and because of assort
•nts of vehicles in various 1t11tes of repair. Com
pared with transportation services before coordina
tion, there has not been much success in reducing. 
the unit transportation costs of participating agen
cies, although some participants at sOllle sites are 
already receiving monetary benefits from coordina
tion. Compared with similar paratransit operations 
across the country, two of the demonstrations have 
done remarkably well in providing efficient services 
within a short time. These same two projects, the 
consolidated systems, showed the highest scores to 
date on al.mo1t all performance measures. 

Costs Before and After Coordination 

Costs to agencies participating in the demonstra
tions more often increased· than decreased after co
ordination (the reverse was expected). The increase wa• apparent even after adjustment for inflation. 
Decreases in costs to participating agencies oc
cur red only at sites that had consolidated 
operations." 

cc.parative Perfo'*-nce Indicators 

In August 1978, trip costs ranged from 82.88 per 
trip to 129.24, as shown in Table 2. 'l'!le costs per 
trip ara acceptable for two of the five projectsr 
the others should be improved. Costs per vehicle 
aile -r• generally good. Productivities (passen
gers per vehicle •ile and passengers per vehicle 
bour) were generally low. Overall, the projects did 
not obtain as •uch •lleage per month from their ve-

3 

Table 2. ()perltln1111Utiltlca of OHOS coordinat.i tra111portation mmo111tr. 
tlon projectl •of Au .. lt 1978. 

Acceptable Range• 
Lowest Highest 

Measure Value Value Low High 

Efficiency measures 
Cost per one-way passenger trip (S) 2.88 29.24 I.SO 3.SO 
Cost per vehicle mile (S) 0.60 1.96 0.40 1.00 
Cost per vehicle hour (S) 11.88 44.91 9.00 18.00 
Load factor(%) IS 3S 
Operating ratio 0.2S 1.0 

Effectiveness measures 
Passenaers per vehicle mile 0.07 0.32 0.20 3.0 
Passengers per vehicle hour l.S4 4.12 4.0 18.0 
Annual passengers per service area 

population 3.0 20.0 
Other descriptors 

One-way passengers per month 354 11 141 1000 8000 
Monthly vehicle miles per vehicle 1321 1847 2500 7SOO 

·Th· mrivation of this r1ngo ii disc-., ........ <11. 

hicles as other systems did, but one demonstration 
(Jacksonville) wae operating at a high level of pas
sengers per month. 

Poaaible Elimination of Ma1or Problem• Remaining 

Three general problems have yet to be resolved at 
many of the sitea1 (a) finding continued funding 
for the projects, (b) reducing the unit coats, and 
(c) obtaining additional resources (including ve
hicles and drivers). These problems are obviously 
interrelated and revolve around one issue: Can the 
projects achieve enough financial success to attract 
additional and continued support? That has not yet 
happened at any site. Whether it will in the time 
remaining is uncertain. Equally uncertain ls the 
possibility of overcoming specific problems at the 
individual sites. 

Possible Changes in Performance Measures 

The performance measures of the projects (that is, 
efficiency and effectiveness) should improve during 
the second year. In some cases, the improvement 
might be dramatic. The many political and organiza
tional problems encountered by the projects left 
little time for actual transportation operations. 
Transportation services should improve once they be
come the focus of attention and activity. Thus, al
though the projects have not yet achieved the demon
stration program's objectives, more should be ac
complished during the second year. 

Su11111111ry 

Since the evaluation of the second year's activities 
is not yet complete, and since three of the five 
projects are entering into 11 third year of B!Jf 
demonstration assistance, acme of the observations 
about the first year's results 1111y change when the 
demonstration period is viewed as a whole. Whether 
coordination of transportation services is benefi
cial in the long run remains to be de1110nstiated. 

STATU'l'ORY AllD REGULATORY BARRIERS '1'0 COORDINATION 

Many social service agencies IDllY be unwilling to 
consider interagency coordinatiop (for transporta
tion purposes) because they perceive such activity 
to be inconsistent with the policy or statutory man
date of their federal and/or state funding source 
(j r!l • Since these perceptions (which may or IDllY 
not be accurate) color social-service-a9ency re-

\. . ~ ... , .. 
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sponae to coordination attempt•, it ia important 
that persona planning, implementing, and operating 
the projects have a good working knowledge of the 
federal and •tat• statute• and regulations governing 
the progr .. • to be coordinated. 

Analyai• of the federal statutes that govern the 
progr... that are known to spend the large•t amounts 
of money on tranaportation--Urban Maas Transporta
tion Act of 1964, as amended (sections 2, 3, 5, 8, 
13c, and 16b(l) and b(2))1 Rehabilitation Act of 
1973, as amended1 Mental Retardation Pacilitie• and 
Comunity Health Centers Construction Act of 1963, 
as amended (Developmental Disabilities Progr .. ) 1 
Social Security Act (Title XX and Title XIX)1 Older 
Allericana Act of 1965, H amended1 and eon.unity 
Services Act of 1974, as amended, including the Bead 
Start and COllBunity Action Progru•-ahows that the 
kinds of barriers that arise include funding (non
federal match, funding ceiling, and planning) and 
services (eligibility, geographic coverage, -thod 
of payment, fees or contribution•, and service re
strictions) (5). 

Nonethelesii, none of th••• barriers constitute• 
an overwhelming obstacle to coordination 1 they 
merely require time and effort to circumvent. Co
ordination can be achieved, but there i• a need for 
considerable interaction betw.en planners and opera
tors of coordinated transportation ayatellS and •tate 
and local administrators of the federal programs 
early in the planning proceaa. This interaction can 
help answer questions regarding (a) the feasibility 
of coordinating with a particular program, (b) the 
time and effort required to obtain the participation 
of a program, and (c) the coats versus the benefits 
(to th• ay•tem) of coordinating with certain pro
gram.a. Furthermore, interaction ia required to re
solve the following issues related to the progru 
C011ponents. 

Funding 

The Nonfederal Match 

Jtey questions about nonfederal matching funds in
clude the followings 

1. Who is required to meet the nonfederal caah 
match? Ia it the state, the locality, or a cClllbina
tion of state and locality (and what ratio for 
each)? Can the match be Mt by a local provider 
(rather than the locality)? 

2~ Mb~ !e required to :icet th: in-kin~ match? 
Can it be a local •ervice provider or adaini•tering 
agency or a combination of the two? 

3. Can the in-kind or cash match be provided 
through private donations or only through public 
•cure••? 

4. Bow is the in-kind Mtch valuated? 
5. Are there po•sibiliti•• of waivers of all or 

part of the nonfederal match under certain condi
tion• (i.e., Colamunity Action Program waivers for 
multijurisdictional projects and poverty areas)? 
How would such waiver• affect the agency' a partici
pation in a coordinated tranaportation system? 

Title XX Punding Ceiling 

Planners and operator• who wish to obtain Title XX 
funding should thoroughl.y investigate the state's 
relationship to its Title XX ceiling, because that 
relationship will affect the poaaibility of using 
Title XX funds for coordinated tranaportation. This 
laaua should be dlsousaed with the appropriate offi
cial8 of the nate Title XX agency before obtaining 
participation c~itmanta from local. agencies that 
eJf51eCt sucb funding. 
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If the state ii near or at ita ceiling, the key 
question• are the fol.lowing1 

1. Have Title XX funding aource• been (or will 
they be) transferred to another title of the Social 
Security Act (e.g., Title XIX or Medicaid) to pay 
for certain service•? 

2. To which title have the fund• bffn tran•
ferred? I• transportation funded under the title? 
Can the fund• be u•ed for coordination service•? 

l. If Title XX funds can be obtained, for how 
long can such funding be expected? (State• ap
proaching their ceiling are often unwilling to 
undertake new program initiatives that may not be 
auatainabl• in a year or two.) 

Plannin9 

Planners and operators of coordinated transportation 
aystellS should fir•t determine whether the state 
planning and budget proce••e• (for the progrlllll9 
being considered for participation in the •Y•tem) 
are linked or whether the budget prooeaa precede• 
the planning proce••· Becau•• of the nonfedaral 
matching requirement• impoaed on federal-state pro-
9r ... , the budgetary proceH is often the point at 
which service prioriti•• are ••tabli•hed. 'l'hu•, the 
state budget proca•• could be the key point of entry 
for a coordinated transportation •Y•tem seeking 
funding through any of the federal-atate formula 
grant program•. 

If the coordinated •yatea wi•he• to be considered 
for fundin9 •• a service project (aa opposed to an 
ancillary service), the state plan prooeaa mu•t be 
investigated with the state agency so that an appli
cation can b• ••de tu the appropriate funding source 
at the JDOat propitious time. 

Other key information regarding planninq includes 
the answers to the following queation111 

l. Are there state (or local) planning or budget 
requirements over and above the federal requirement•? 

2. What impact do th••• requir ... nt• have on the 
participation of the •tata or local agency in a co
ordinated transportation system? 

3. How do •uch requirements affect the develop
ment or operation• of the coordinated syetem? 

Services 

Eligibility 

In llOst cae••• the eligibility isaue can be dealt 
with by negotiating purcha•e-of-service contract• 
with the program in queatiOft. ea.ever, in the case 
of conaolidation, wfter• tn. •Y•t- depend• on the 
pooling of agency vehicle• and other resources (man
power, funds), methods of overc011ing certain limita
tion• po•ed by eligibility requirement• mu•t be in
veatigated with the appropriate state or local agen
ci••· :llcamplea include limiting vocational reha
bilitation •ervicea to current program recipient• 
and limiting COlmlunity Action Progru and Bead Start 
••rvicas to low-income groupe. 

Zither the state Title XX agency or the •ervice 
provider (under a purcha•e-of-service contract) -y 
determine eligibility. Because of the staff ti .. 
and expen•a involved (especially for individual 
determinations), a coordinated transportation •Y•t .. 
that receives Title XX fund• may wish to have the 
atate aake all eligibility deter•inationa. However, 
•uch polici•• a r e at the • tate ' a option, and the 
l.ocal provider mu•t generally conform to th ... 
'ftlerafore, con•ideration abould be given to s tate 
determination policie• early in the planning •tag•• 
of a coordinated syst .. to allow for adequate staff 
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and time for such activities. The options reqarding 
eligibility determination should be diacuHed with 
the atate Title XX agency, because the option that 
has been adopted by a 1tate on any one of the deter
mination issues can have an impact on the develop
ment and operation of coordinated transportation 
services. 

Geographic Coverage 

When a program for participation in a coordinated or 
consolidated transportation ayatem ia considered, 
careful attention 1hould be given to the geographic 
boundaries in which the program 11uat operate. The 
answers to the following que1tiona will facilitate 
effective planning. Doe• the program operate within 
specific juri1dictional boundaries (cities, coun
ties)? Under what conditiona can theae boundariea 
be crossed for service proviaion? If the boundaries 
cannot be crossed, coordination can still be imple
mented in some case1. · Some possible alternative• 
include (a) a purchase-of-service contract for a 
1pecified area within th• larger areas served by the 
aystem, (b) time aharing or ridesharing among two or 
•ore agenciea operating vehicle• within one juria
diction (e.g., county), and (c) a mixture of con
solidation (pooling of vehicles) in one jurisdiction 
with purchaae of service in areas outside the pro
gram juriadiction. (Thia alternative depends on a 
ayatem that has the vehicles and other resources 
necessary to acconanodate such a mix.) 

The barrier that will be aost difficult to over
CClle in this regard arises when the coordinated •Y•
tem serve• an area 1maller than the service area 
covered by the program agency. In some cases, the 
program will not be willing (or able) to purchase a 
service or pool vehicles for only part of ita target 
population. 

Method of Payment for Service 

This issue is crucial to the effective development 
of a coordinated system, not only because the way a 
program pays for service coPld obviously have finan
cial implications for the system, but al10 because 
planning and operational delays and legal problems 
can occur if a coordinated system attempts to comply 
with certain payment methods. 

Fees or Contributions 

Some questions about fees and contributions include 
the following: Ia the collection of fees or fares 
permitted? Is the collection of fees or fares per
aitted or required for only certain members of the 
client population (e.g., Title XX)? Are voluntary 
contributions encouraged for client payment for ser
vice? What are the limits of such voluntary activ
ity (e.g., are •suggested• amounts of contributions 
permitted)? Can the program agency purchase bulk 
tickets for transportation-service clients or ia 
that considered cash assistance and prohibited? Are 
the fee policies of the program agency consistent 
with those of other agencies participating in the 
system? 

Service Restrictions 

The restrictions placed on service delivery under 
the various programs should be examined in term• of 
their implications for barriers ~o coordination. 
For example, Section 13c (the labor- and wage-pro
tection requirements for Sections 3, 5, and 18 of 
the Urban Mais Transportation Act) should be studied 
for it1 impact on the coordination of (a) ma1s tran
sit with social-service-agency transportation (e.g., 
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union veraua nonunion social-service-agency drivers 
and dispatchers, the diaplacin9 of tran•it per•onnel 
by •ocial-•ervice-a9ency volunteer• or part-ti .. 
peraoMel as driven and diapatchera) and (b) 
•hands-on• aervice required for certain type• of 
severely physically or mentally i111Paired riders. In 
addition, the Section 13c clearance proce•• (through 
the U.S. Department of Labor) is a lengthy one that 
could affect the implementation or start-up of a co
ordinated •Y•tem. Conaequently, clearance timing 
ahould be taken into account during the planning 
proceaa. 

State rehabilitation agencies are required to 
develop and maintain written policies for the voca
tional rehabilitation services they provide or sup
port, including tran1portation. TheH policies 
ahould be carefully reviewed and discussed .with 
appropriate state agency personnel in teraa of their 
implications for coordinated transportation. State 
policies and procedures for transportation provided 
under the Developmental Disabilities Prograa, al
though not required by federal regulation, .. y exist 
and should also be reviewed. 

Aa noted earlier, Title XX does not permit 
federal financial participation for medical or re
medial care.(except for faaily planning) unless such 
care ia an integral (but subordinate part) of an
other Title XX service under the state plan and •not 
available to the individual under the state'• Title 
XIX Medicaid plan• and the individual or provider ia 
not eligible for payment under Title XVII (Medi
care). This restriction virtually prohibits coordi
nation between Titles XIX and XX transportation ser
vices. Furthermore, it affects the inclusion of 
progrmns other than Title XX in a coordinated sys
tem, aince many client1 of the federal-state 1ocial 
service programs (e.g., aging, rehabilitation, and 
mental health) are eligible for both Title XX . and 
Medicaid services. It ia eaaential that thia isaue 
be carefully investigated with both the Title XX and 
Medicaid state agencies. 

COORDINATION STRATEGIES 

The difference between successful and unsuccessful 
coordination attempts often depends on the ability 
of the implementers to specifically identify and use 
appropriate coordination 1trategies. Clear under
standings of which strategies are being used for 
which purposes are crucial. 

The major types of coordination strategies are to 
reduce actual expenses on capital equipment, over
head, and direct costsi to increase amount of ser
vice to specific areas or populationsi to increase 
efficiency through lower unit coats, increased labor 
productivity, and improved vehicle utilizationJ and 
to improve provision of 1ervices (effectiveness) 
through greater productivity, increased service 
quality, better financial management, greater local 
political support, and other means. The choice of a 
particular strategy is dependent on the problems 
that have been identified in the service area (6). 

Each of the strategies is, of course, subject to 
further •ubstrategiea in implementation. For ex
ample, overhead expenses could be reduced by con
solidating the following kinda of functions: dis
patching, bookkeeping, systems manageaent, •chedul
ing, and financial applications. (Consolidation 
here probably means releasing some persons from jobs 
they currently perform and expecting others to work 
harder at those jobs.) 

The benefit of identifying particular strategies 
is that it changes coordination frOll a general con
cept into a specific plan. 'lfhen •011eOne aaya, •I 
want to reduce direct costs by lowering system main
tenance charges,• it is very easy to see whether 

--·- ,, -
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thi• ha• been accompli•hed or not. Making the ob
jective• specific help• 11ake the• PC>••ibl• to 
achieve. 

ASSESSMENT 

Th• technical criticism• again•t coordination a• a 
panacea are compelling. The baeic selling point ·for 
coordination ha• been that it aavee money (7). In 
fact, thi• ia not in general true-it is only in 
very special circ11111atancea that coordinetion coats 
le••· Coordination is more costly and time consum
ing and le•• universally applicable (8) than any of 
u• had initially anticipated. There are substantial 
front-end coats of planning and administration that 
generally will not (or cannot legally) be borne by 
any of th• participants. There are certain agencies 
that have not made their transportation expenses ex
plicit for the valid reason of not being able to in
clude a line it•• in their budget for transporta
tion. Other agencies have developed •deals• to get 
client• to their destinations at leas than full 
co•ta. Such agencies cannot benefit from a syst
that -kH all coats explicit and fully chargeable. 
To force other agencies into a formal purchasing 
structure reduces their flexibility for special 
tripe . In addition to such problelllJI, it also ap
pears that (a) coordin.ation between social service 
aqenciea and existing public and private transporta
tion providers will be lllOre difficult than pre
viously assUllled and (b) substantial federal aid will 
be necessary to fund the staff and technical exper
tise needed to make coordination work. 

Coordination can work extremely well in specific 
instances. Such in•tancea must include the follow
ing kind• of conditionsi 

l. Consolidation of the transportation prcqrau 
of SOile but not all of the social service agencies 
in an area1 

2. The existence of one lead agency that has 
•ubatantial ca•h or cash potential to handle prob
lema such a• vehicle maintenance and cash flow1 

3. Adequate billing and accounting procedurea1 
4. An available outside authority able to fund 

the initial planning, start-up, and technical aa
siatance1 

s. co-itment and involvement of local govern
ment officials1 and 

6. Strong and skilled project management. 

Wt.en theaw req-~ircmcnt: •r• met. co@t ~~vin9~ 

through coordination are possible. Coordination 
could then also generate other benefits, among them 
releasing certain agencies from the responsibility 
of providing transportation, allowing them to pur
cha•e eervicee inatead1 increasing the quality (es
pecially the reliability) of transportation ser
vicea 1 and stimulating the coordination of nontrane
Portation eervices by hwaan service agencies. 

CONCLUSION 

Coordination is a useful concept in some but not all 
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instance•. In order for the Potential cost saving• 
in transportation operations to be realized frOll co
ordination, substantial planning and ad11inhtrative 
expenditure• are necessary. Howaver, becau•• of 
certain fiscal structures, volunteer contribution•, 
or special service requirements, sOllle agencies will 
never benefit frOll coordinating their operations 
with those of other service providers, whereae coor
dination will enable others to substantially in
c reaae the amount of services they deliver. 

When we bec}an operating specialized transporta
tion systems, we ha.d a definite objective in mind. 
It is poHible to become so wrapped up in the intri
cacies of imple111entat1on techniquea--like coordlna
tion--that we lose sight of the original objective. 
Coordination la only one of the many steps along the 
way to achieve a broader goal-increased mobility 
for thoae who are not able to provide their own 
traneportation. It is time we refocused our atten
tion on ways of increasing mobility. 
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Characteristics of Dallas, Texas, Taxicab Patrons: Results 
of a 1977 Survey 

MELISSA A. EISENBERG AND WILLIAM G. BARKER 

This paper presents the results of • survey of tuie11b riden in D•lln, Texa. 
Besidts • socioeconomic profile of the taxi ride1$1iip, differences and similari· 
ties 1mon11 cert1in identifiable groups era .J10 given. For this analysis, taxicab 
riders 1r1 tint classified into two basic groups: residents end nonresidents. 
R11ident taxicab patrons are further divided into thr" catagorin: transporta
tion disadn~tlged, middl•income penon1, and th• .tfluent. The sex, rsa, 
income, trip purposes, 1nd availebillty of .Jtam1tin modn of transportation 
of theH different groups are compared. Respondents to the quntionnaire 
-re asked whether they -Id have taken the trip if the fare -• higher by 
specific amounts. The resulting sensitivity of demand to higher faret is 1n .. 
lyzed by income incl trip purpOH. Fin.Jly, the peper reports the respon .. ,. 
g1rding alternatiYe transportation modet. Significant differences 1ra noted • 
twun rnidents and nonrnidents. 

Information about taxicab users is scarce, and re
cent data on Dallas taxicab ridership appear to be 
almost nonexistent. However, in order to develop 
policy proposals that would facilitate the efficient 
use of taxis and provide better service to con
sumers, 11 basic knowledge of the market and demand 
characteristics is necessary. This report presents 
a socioeconomic profile of taxicab ridership, iden
tifies the major user groups based on these charac
teristics, and examines the important differences 
between these groups for Dallas, Texas, from data 
collected through an in-cab driver-administered sur
vey conducted August 9, 1977. The last section of 
the report discusses t~e demand for taxis in Dallas 
and compares the use of cabs with that of alterna
tive modes of transportation. Of particular inter
est i~ the apparent impact of the rental car on tax
icab ridership levels. 

DALLAS SURVEY 

Dallas, Texas, has three taxicab firms that provide 
local service to residents of and visitors to the 
city: Yellow Cab, Terminal Cab, and State Cab. As 
Table 1 indicates (1), there were more than 2 
million taxicab ride~ in Dallas in 1976. These 
statistics do not include, however, any of the 
268 124 passengers carried in 1976 by Surtran 
Taxicab, which then provided service almost 
exclusively from the Dallas-Fort Worth Regional 
Airport to Dallas, Fort Worth, and surrounding 
camnunities. 

Fares, service levels, and cab appearance are 
regulated by the city of Dallas. Almost all of the 
drivers are independent owner-drivers, with the 
exception of a small number of company drivers with 

Table 1. 0.1111 tlXiCllb rtlltiltiCI, 1878. 

Number 
or Total Total Paid Total Total 

Company Cabs Kilometen Kilometen Trips Passenaen 

Yellow 
Cab 300 IS 947 860 7192485 958 992 I 372 180 

Terminal 
Cab 181 3 772 665 I 649 358 404 155 626 816 

State 
Cab _u I Hil 11112 ~11m ~ II!! 711!! 

Total 496 20 882 387 9313690 1424725 2 078 756 

Yellow Cab. 
dispatching. 

All three companies provide radio 

Survey Approach 

After months of research, including an analysis of a 
10 percent sample of Dallas taxicab trip sheets for 
May 18, 1977, the survey was conducted on August 9, 
1977. An in-cab, driver-administered questionnaire 
was usedi i.e., the taxicab driver gave the 
questionnaire to the passenger, who, in turn, 
completed the form and returned it to the driver at 
the end of the trip. Of the 410 questionnaires 
distributed, 385 (94 percent) were returned, and 296 
(72 percent) were usable. 

Questionnaire 

The questionnaire forms were printed on both sides 
of heavy-stock paper 1 one side was to be completed 
by Dallas residents and the other aide by Dallas 
visitors. Each questionnaire had questions about 
the location of the patron's residence so that a 
check could be made to make sure the appropriate 
form was completed. Of the 296 usable 
questionnaires, 184 (62 percent) were completed by 
residents and 112 (38 percent) by visitors. [Copies 
of the questionnaires are available from the North 
Central Texas Coucil of Governments.) 

Distribution Procedures 

As mentioned previously, taxicab drivers were asked 
to distribute the questionnaires, which were to be 
completed by patrons whil :" they were in the cab. An 
attempt was made to distribute the forms in 
approximate proportion to the number of trips 
normally carried by the three firlllS (Yellow: 66 
percent, Terminal: 26 percent, State: 8 percent). 
In driver meetings that were held about one week 
before the aurvey date, drivers wer• orally 
instructed about the survey procedures. They were 
asked to fill in the date, cab number, and trip 
number (corresponding to the trip number from the 
trip eheet) on each of the 10 forms that each driver 
received. Trip characteristics from the trip sheet 
would later be 111atched with the survey forms. 
Drivers were asked to give a survey fora to each of 
their first 10 patrons on Auguet 9, 1977. 

RIDER PROFILE 

The first analysis of the data consisted Of 
COJllPilinq a profile of the users of Dallas 
taxicabs. Such terms aa age, sex, race, and income 
were examined. 

Moat Dallas taxi riders are of working aqe, 
although the young and the elderly are important 
user groups a• well. Over half of all Dallas 
taxicab riders are between the ages of 22 and 45, 
and almost one-fourth are aged 46 to 64. Four out 
of every five riders belong t:J these two aqe 
categoriea. The age distribution of taxicab user• 
is given in the text table that follows. 
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!i! Percent 

21 or under 8.3 
22-45 58.8 
46-64 23.6 
65 + 9.2 

Slightly over half of the respondents are female, 
and more than three-fourths of those surveyed are 
white. These figures closely resemble the sex and 
race distributions for the city of Dallas in 1977 
(,!). The following table displays these results. 

Taxicab 1977 Area 
Characteristics Riders l'l PoJ2ulation I' l 
Sex 

Male 48.2 51.0 
Female 51.8 49.0 

Race 
Black 19.1 23.2 
White 76.8 7-0.l 
Other 4.1 6.7 

Dalla• taxicab rider• are moat likely to earn 
leas than $10 000 annuallyr 52.2 percent of the 
users who responded to the incollle question reported 
their yearly earnings at $10 000 or under. This 
percentage is disproportionately high compsred with 
the income distribution for the rHident population 
in these categoriee. A8 will be shown later, moat 
higher-incollle patrons are nonresidents, thereby 
further emphasizing the significance of the number 
of low-income riders. Results of research in other 
cities have also shown that low-income persons make 
intensive use of taxis !lril· In addition, one out 
of every five resident taxicab patrons surveyed 
indicated that he or she wa11 handicapped to some 
extent. 

Kirby and others assert that nonresidents 
constitute a subetantial taxi user group in many 
cities and that •the size of this segment of the 
market will probably vary markedly from city to 
city, depending on the city's importance as a 
tourist or business center, or as an interurban 
transportation interchange point• (~) • In light of 
Dallas' importance as a regional commercial and 
trade center, aa well as 1 ts emergence aa a major 
convention city, it is not surprising to find that 
36 percent of those surveyed were nonresidents. The 
survey date was chosen by Dallas officials as being 
•typical• with regard to convention activity. 

The person most likely to be found in a Dallas 
taxicab is, thus. : ~hita, female Dallaa r~sider1t 

bet-en the ages of 22 and 45 who has an annual 
income of $5000 to $10 000. She may have been able 
to use another form of transportation for that 
particular trip but found it more convenient to ride 
a cab. She probably is not handicapped. 

TRIP CHARACTERISTICS 

Por the purpose of analysis, the day was divided 
into four time period• based on the results of an 
earlier report about trip characteristics in the 
city of Dallas Ii>· Of all taxicab trips, 81 
percent are made between the hours of 4100 a.m. and 
7100 p.m. Most are single-pas senger trips, although 
22 percent consist of two or more riders. The 
average trip length is 8.05 km (4.83 miles), and the 
mean fare is •4.19. Evidence from reports in other 
citie• indicates that there is little variation in 
the number of riders throughout the day, although 
s light peak& are exhibited durin9 ea rly morning, 
lunch hour, and late afternoon times <1> • A large 
inajority of cabs were hailed by telephone request 
(78 percent), but pickups constituted a substantial 
proportion (22 percent). 
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The work trip is the single most important trip 
purpose. Of the persona responding to the survey, 
26.9 percent indicated their trip to be for this 
reason, and reporta of taxicab use in other l arge 
cities substantiate this findin9 (4). The next most 
important trip purpose is business other than to 
work1 21.1 percent of taxi riders used cabs for this 
reason. Medical-related trips, shopping trips, and 
trips to the airport each account for approximately 
10 percent of the ridership. Other important 
trip-purpose categories include trips fro11 the 
airport , t r ips for entertainment , and trips for 
family or personal businesa. The survey results of 
trip distribution by purpose are displayed below. 

Purpoae of Purpose of 
TriE? Percent Trie Percent 

To work 26.9 Personal or 
Business other family 

than to work 21.2 business 4.2 
Doctor or Vacation 1.4 

dentist 10.8 Visit 1.4 
Shopping 10.4 school or 
'1'o airport 9.4 church 0.5 
Prom airport 5.7 Other 3.4 
Entertainment 4.7 

IDENTIFIABLE GROUPS 

Dallas taxicab riders can be classified into two 
basic categories: residents and nonresidents. 
Differences between the two groups in terms of sex, 
race, income, trip purposes, and availability of 
alternative modes of transportation are identified 
in the following discussion. Resident taxicab 
patrons are further classified into three groups1 
transportation disadvantal)ed, iaiddle-income, and 
affluent. 

Nonresidents 

As mentioned previously, 36 percent of the 
respondents were nonresidents. This cateqory 
includes primarily businesspersons, since 74 percent 
of the nonresidents indicated that business was the 
purpose of their trips to Dallas. Of the 
nonresidents respondin9, 93.3 percent are between 
the ages of 22 and 64 and one-third earn more than 
$25 000 per year, although all income categories are 
~e~resen~ea 1see ~•Die ~J. 

A substantial difference between the resident and 
nonresident subpopulation~ f!Urveyoed !s !n the 
proportion of males and femalea. In contrast to the 
nonresident distribution, 64 percent of the resident 
taxi users are female, and 46 percent of resident 
women riders do not have driver's licenses. Thus, 
nonresident cab rider• tend to be white males of a 
working age and are likely to belong to higher 
income groups. These statistic• strongly suggest 
that important differences exist between resident 
and nonresident cab riders. 

Residents 

For purpose of analysis, resident taxicab patrons 
will be classified into three broad and somewhat 
overlapping categories based on the rider-frequency 
patterns exhibited by the various income groups, as 
well as the findings of earlier research. They are 
(a) the transportation disadvantaged (inc;ludes the 
elderly, the handicapped, those in lower income 
groups), (b) the middle-income riders (those earning 
between $10 000 and Sl5 000 annually as of August 
1977), and (c) the affluent riders (those whose 
annual earnings are greater thal\ $15 000). Social 
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Tabla 2. C!aract1ri1tim of rw1idltllt end nonrw1ident mb ridan. 

1977 Dallas Taxicab Rider Survey (%) 
Population 

Attribute (%) Residents N onresid en ts 

· Age 
21 or under 40.S 9.9 S.3 
22-45 33.6 53.9 68.0 
46-64 18.0 22.7 25.3 
65+ 7.9 13.5 1.4 

Race 
Black 23.2 24.0 10.2 
White 20.1 71.0 87.2 
Other 6.7 5.0 2.6 

Sex 
Male 51.0 36.0 71.0 
Female 49.0 64.0 29.0 

Yearly income (SOOOs) 
<S 33.1 4.0 
5-10 36.08 33.8 22.7 
IC~l5 19.0 14.6 17.3 
15-25 27.0 11.S 22.7 
25+ 18.0 7.0 33.3 

Driver's license 
Yes 54.0 94.0 
No 46.0 6.0 

1This figure also Includes those with ennuel incomes of 1111 then $6000. 

and economic characteristics of each category will 
be examined to facilitate a better understanding of 
the motivational differences in taxicab use among 
Dallas residents. 

Transportation Disadvantaged 

Although people aged 65 and over constitute 7.8 
percent of the population in Dallas, they account 
for 13.5 percent of the taxicab ridership (8). 
Similarly, whereas 6 percent of the city's 
population is handicapped, 20 percent of the 
resid~nt taxi-survey respondents reported some 
limiting physical disability. Together, the two 
groups accounted for 29 percent of the resident cab 
riders on August 9, 1977, a disproportionately high 
amount ·considering that . they make up only 13 percent 
of the population. Thus the taxicab appears to be 
an important means of mobility for the elderly and 
particularly the handicapped. 

A vast majority of older and handicapped cab 
patrons are female. The percentage of women in 
these two groups is disproportionate to the number 
of women in the city's population as well as in the 
sample population. Females constitute 74 percent 
and 84 percent of the handicapped and elderly 
taxicab patrons, respectively. The characteristics 
of elderly and handicapped resident taxicab users 
are given below. 

Characteristic Elderl;z: !'l Handica22ed !'l 
Sex 

Male 16.0 26.0 
Female 84.0 74.0 

Income ($000sl 
<5 50.0 45.8 
5-10 27.8 33.3 
10-15 11.0 o.o 
15-25 5.6 16.7 
25 + 5.6 4.2 

Monthly use of cabs 
Once or less 10.5 14.8 
2-3 times 42.1 37.1 
4-10 times 26.3 29.6 
More than 10 times 21.1 18.5 

More than three-fourths of the elderly do not own 
automobiles or possess driver's licenses (77. 8 
percent), and 83. 3 percent could not have driven 
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themselves. Most of those over 65 years of age 
could have used another form of transportation, 
however1 71.4 percent said they could have obtained 
a ride in another automobile, and 60 percent could 
have ridden a public bus. On the other hand, the 
handicapped riders surveyed have greater access to 
private automobiles than do the elderly. Half of 
the handicapped respondents reported that someone in 
their household owned a car, although 63 percent of 
these respondents do not have driver's'licenses. Of 
the handicapped respondents, 77 percent could not 
have driven themselves, 64 percent could have been a 
passenger in another automobile, and half would have 
been able to take a bus. 

Another type of transportation disadvantaged, the 
low-income group, in Dallas consists predominantly 
of younger adults and females. Most taxi riders who 
earn less than $10 000 per year are 22-45 years of 
age, and approximately two-thirds are women. Of all 
resident taxi ridere surveyed who had annual incomes 
under $10 000, approximately 29 percent are black 
and almost all of the remaining low-income patrons 
are white. 

Taxicab patronage' among the transportation disad
vantaged is characterized by a moderate rate of 
rider frequency. Of all those whose annual incomes 
are $5000 or less, over one-half reported ueing cabs 
four or more times per month, and 45.4 percent of 
those earning between $5000 and $10 000 ride taxis 
this often. Rider frequency is greater for those in 
the lower-income bracket, and substantial differ
ences are exhibited in three of the frequency cate
gories. Rider frequencies, automobile ownership, 
and possession of driver's permits for lower-income 
residents are shown below. 

Annual Income !'l 
Less Than 

Characteristic $5000 $5000-$10 000 

Monthly use of cabs 
Once or less 16.3 34.1 
2-3 times 30.2 20.5 
4-10 times 20.9 22.7 
More than 10 times 32.6 22.7 

Own car 
Yes 41.5 61.4 
No 58.5 38.6 

Driver's license 
Yes 32.6 58.1 
No 67.4 41.9 

Of the low-income resident cab patrons surveyed, 
there is a large group of frequent riders who use 
taxis primarily to travel to work. Many of these 
people could not have driven themselves, ridden in 
another car, or taken a bus 1 many are from 
households that have no car. over half are female. 
Kirby and others attribute the widespread use of 
taxicabs among low-income persons to •the lack of 
any cheaper nonautomobile alternative with 
comparable flexibility,• since some demand cannot be 
accommodated by means of the fixed schedules 
inherent to public transit (5). 

The transportation disadvantaged (elderly, handi
capped, and low-income) are an important class of 
taxicab users in the city of Dallas, accounting for 
approximately 70 percent of the resident ridership. 
The group is characterized by a low incidence of au
tomobile ownership1 a disproportionately large num
ber of females, elderly, and handicapped persons: 
low annual incomes; and a moderate rate of rider 
frequency. A substantial number of these people are 
dependent on the taxicab for certain essential 
trips, particularly for medical and work trips, and 
many have no alternative mode of transportation. 
More than three-fourths of those considered to be 

t•-.• ... , 
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transportation disadvantaged rated the taxicab ser
vice in the oity of Dallae ae either good or excel
lent. 

Middle-Income Taxi Riders 

The number of middle-income taxicab riders in the 
aurvey (14.6 percent) i• closely proportional to 
their number in the population in Dallas (19.0 
percent). Middle-income residents use cabs more 
regularly than those in other income bracketsr 
almost three out of every five ride taxis four or 
more times per month. Nearly three fourths of the 
people in this income group are age 22 to 45. 
Except for the very affluent, fewer women are found 
in this group than in any other, and more whites 
belong to it than to the other income categories. 
Social and economic measures of the middle-income 
taxicab ridership are displayed below. 

Characteristic 

Aqe 
21 or under 
22-45 
46-64 
65 + 

Sex 

Percent 

o.o 
73.7 
15.8 
10.S 

Male 42.1 
Female 57,9 

Race 
White 94,7 
Black 5,3 
Other o.o 

Monthly cab use 
Once or less 21.0 
2-3 times 21.0 
4-10 times 32.2 
More than 10 times 36.9 

Own car 
Yes 
No 

Driver's license 
Yes 
No 

63.2 
36.8 

68.4 
31.6 

A large number of middle-income respondents 
indicated that their residences were in North 
Dallas, and many reported living in the Park 
Cities. During the past few years, thousands of 
aparcmenc conunun1c1es nave oeen escaoiisnea in cnese 
areas, thus increasing the population density and 
the traffic congestion. Many of the new complexes 
cater to young adults and, from the data, it seems 
reasonable to believe that a large number of the 
middle-income patrons reside in the new areas. 
Approximately two-thirds of these respondents 
possess driver's licenses and own automobiles, 
although this same number said that they could not 
have driven themselves for the trip. Half would 
have been able to ride a public bus and 38.S percent 
could have been a passenger in another car. 

The taxi trip purpose most often cited by this 
group was to work, and the next most frequent reason 
for using taxis was business other than to work. 
One-fourth of all business trips are made by people 
in this group, a disproportionately large amount 
relative to their percentage in the survey sample. 

Intensive use of taxicabs is made by females in 
this income group. Although they constitute a 
little over half of the middle-income ridership, 
females account for nearly three-fourths of the most 
frequent taxi users. Almost half (45.4 percent) of 
the females in this group were traveling to work. 

Frequent ridership, particularly by females, 
characterizes taxicab patronage among middle-income 
persons. Thea~ people are relatively young and use 
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the cab primarily for the journey to work, although 
buaineas trips constitute a substantial proportion 
of all rides undertaken by people in · this group. 

Affluent Riders 

Cab users who earn over $15 000 per year constitute 
18.S percent of the resident taxi ridership. 
Several other reports have found disproportionately 
large numbers of affluent taxi riders, although, as 
previously discussed, most of the affluent Dallas 
users are not residents. The group of upper-income 
resident cab patrons is characterized by lower rates 
of rider frequencies than those exhibited in other 
groups. One-third of those who earn over $15 000 
annually use taxis four or more times monthly, and 
3 7. 5 percent said they ride cabs less than once a 
month. 

Although nearly three out of every four riders in 
the SlS 000-$25 000 income category are female, this 
pattern is dramatically reversed in the $25 000 and 
over bracket, in which 88. 9 percent of the riders 
are male. Only among the very wealthy do males 
constitute a larger percentage of the taxicab 
patronage. Almost 71 percent of the affluent riders 
are age 22 to 45, and more than four-fifths are 
white. The spatial distribution of affluent riders 
resembles their distribution in the city; more than 
50 percent live in North Dallas. 

As expected, the overwhelming majority of cab 
riders who earn over $15 000 annually belong to a 
household in which some member owns an automobile, 
and more than 83 percent or them possess driver's 
licenses. However, almost half of those in the 
$15 000-$25 000 income bracket and two-thirds of 
those who earn more than $25 000 reported that they 
would have been unable to drive themselves on that 
particular trip, and even more could not have 
obtained a ride in another car. Several 
upper-income passengers indicated that they would 
have been unable to use a bus for the survey trip. 

In light of the high incidence of automobile 
ownership, it is surprising to find so many of this 
group unable to have driven themselves for the trip 
during which the survey was administered. Rirby 
asserts that extensive taxica6 use is made by 
professionals and managerial workers for business 
meetings, lunches, and other daytime appointments 
(5). It is often faster, easier, and cheaper to use 
~- ~~vir~h ~~~n Pn ~oa1 wi~h ~r~f¥i~ ~nnaAQ~4n"-
parking shortages, and parking costs. Earlier 
reports have documented the widespread use of cabs 
by proressionals and managerial workers, and 
one-fourth of the affluent resident taxi patrons 
surveyed gave business other than to work as their 
purpose. Beimborn found that 26. 7 percent of the 
taxicab ridership in Chicago is composed of 
professionals, technicians, and managerial workers 
(2_) • The figure was 48. 3 percent for New York in 
1969 <1>· Low rider frequency for this group 
suggests the use of taxis for irregular or 
unexpected trips. 

EFFECT OF HIGHER FARES ON DEMAND 

Included on the Dallas questionnaire was an item 
that asked respondents whether they would have used 
a taxi for that particular trip had the fare been 
increased $0.50, $1.00, or $2.00. Below are the 
results for taxi riders who responded to this 
question. 

Increase 
in Cost 

so.so 
Sl.00 
$2.00 

Percentage Willing to Pay 
Residents Nonresidents All Patrons 

94.8 
84.3 
76.l 

92.9 
88.2 
86.2 

94 . 3 
0s.s 
79.8 
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The sensitivity in demand to higher fares can 
also be estimated by income and trip purpose, as 
shown in Figures l and 2. For residents, an 
increase of so.so beyond the original fare would 
bring about the greatest decrease in demand among 
those earning $15 000 to $25 000 and those using 
cabs for shopping. In most cases, fare increases up 

Figure 1. Demand for taxicabs at higher fare by income (residents). 
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to $1.00 bring about the greatest reduction in 
demand for taxi service for categories of income and 
trip purpose. However, cost does not affect 
behavior among the affluent until a $2.00 increase 
is reached, and demand from people using taxis for 
medical purposes is not responsive to cost increases 
beyond $1.00. Results of the analysis also show 
that the percentage of people willing to pay a 
higher fare generally increases as the original fare 
becomes greater. 

An examination of the correlation matrix of the 
variables in this analysis reveals no single factor 
that accounts for a large proportion of the variance 
in willingness to pay higher cab fares. From Figure 
2, it can be seen that the number of trips taken by 
residents for business and shopping would be the 
most severely reduced by fare increases, while trips 
to work and to the doctor would decrease the least. 
For visitors, convenience is a primary impetus for 
taxicab use, and the benefits of the taxi are seen 
to outweigh the costs even at high price levels. 
Residents, on the other hand, are more aware of 
transportation alternatives and, when fares become 
high, it is likely that they are diverted to other 
modes. 

ALTERNATIVES TO THE TAXI 

In recent years, the rental car has gained in 
importance as an alternative to the taxicab. In 
order to examine the impact of higher taxi fares on 
other forms of transportation, survey respondents 
were asked to indicate their alternative 
transportation mode had they been unwilling to pay 
higher prices for their trips. Again, because 
substantial differences are expected to exist 
between residents and nonresidents, the two groups 
will be examined separately. 

The most frequently cited alternative among 
resident taxicab riders is the bus. Of those 
refusing to pay a higher cab fare, 41.S percent said 
they would use public transit: 37.7 percent would 
use a personal car. Less than 4 percent of these 
people would rent an automobile, and s. 7 percent 
could walk instead of ride. Only 3.8 percent of 
those refusing to pay more would forgo the trip 
entirely. Most of the demand diverted to public 
transit would consist of people who have low annual 
incomes and the proportion of those who indicate the 
bus as their alternative tends to decrease with 
increasing income. A positive relationship exists 
between the number of those specifying private cars 
as their option to the cab and income: as annual 
incOllle increases, so does the percentage of those 
diverting to personal automobiles. Slightly over 
one-fourth of the car owners unwilling to pay more 
for their trip would choose to ride a bus, but lllOSt 
would prefer to drive. A majority of the taxicab 
trips for work and medical purposes would be 
undertaken by car: however, lllOSt business and 
shopping trips would be made by bus. In summation, 
among resi dents unwilling to pay higher cab fares, 
the automobile would be the preferred alternative 
among upper-income persons, car owners, and people 
traveling to work and to the doctor. Public transit 
would be used by lower-income groups, those without 
automobiles, and people traveling for business 
purposes. The rental car is unimportant to 
residents as an alternative to the taxicab because 
the cost, even to frequent riders, would be 
unreasonable compared with other options. 

To nonresidents, however, the rental car is an 
extremely feasible alternative, preferable even to 
public transit in many cases. Half of those 
surveyed would rent an automobile if they were 
unwilling to incur higher taxicab fares1 the next 

, ~ . . . 
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mo11t popular choice (27.8 percent) is the bus. The 
private autoinobile and walking each received an 11.1 
percent response as the alternative mode to the 
taxicab for nonresidents. It is often easier for 
one unfamiliar with the city to determine where it 
is he or she must go and the best route to take by 
car rather than try to figure out which bus c_omes 
closest to the destination, as well a• how to catch 
it. Flexibility and ease outweigh costs and make 
the rental car a feasible alternative to the taxicab 
among nonresidents. High taxicab fares are no doubt 
beneficial to the rental-car business. 

SUMMARY OF FINDINGS 

Taxicabs are an important component of the 
transportation system in Dallas to residents as well 
as nonresidents. Taxicabs are used by people fro. 
all social and economic backgrounds, althouqh 
particularly intensive use is found among females, 
the elderly and the handicapped, people of middle 
incomes, and visitors to the city. 

Cabs are used out of convenience as well as 
necessity. Examining the possible changes in 
taxicab Ul!IS with respect to fare reveals that co111t 
is least prohibitive to the very affluent and to 
those going to work and to the doctor. Rider 
frequency appears to be more closely related to trip 
purpose and the availability of alternative 
transportation than to earnings. 

POSTSCRIPT 

Since this survey was taken in August 1977, several 
changes have occurred in the Dalla11, Texas, taxicab 
scene. Fir11t, the Dallas-Fort Worth regional 
Airport wa11 opened to all taxicab companies in 
January 1979. Before th:!.s, only Surtran taxicabs 
had been allowed to pick up at the airport and all 
others could drop off only. Now, all registered 
cabl!I may pick up and drop off both at the airport 
and in town. 

A rate increase wa11 instituted in the spring of 
1979. Thill increased the Dallas taxicab fare for a 
5-mile trip by about 30 percent. One of the reasons 
this fare increase was instituted was to attract 
additional taxicabs into service. As of December 
1979, the number of licensed caba in Dallas was 780, 

~ ...... 
survey. 
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Development of Design Standards for Public 
Transportation Services for the Transportation 
Handicapped in Large Urban Areas 

JOHN C. FALCOCCHIO 

This paper i1 eoncamed with the 111.iv111 of tr1nsport11tion variabln from the 
Ylewpoint of the eldertv and handicapped. The purpoH of this analv1i1 - to 
dnalop a Ht of functional design par1metan thet ere r•ponsive to th• trn1I 
~ of tran1port11tion-h1ndicapped penon1. Th• transportation variabln con· 
sid1Nd in this paper include walking distance, waiting time, Hnice reliability, 
ewailability of IAU in waiting '"'" and/or in the v1hicl1, safety, -uibility 
of vehicles and/or system, Ind fare. User interviews w.re obtained from• pool 
of rid1n of• 1pecilli11d transportation Hrvice (Eavridel th1t operates in Man· 
h1tU1n'1 Lower East Sidi. EICh meuure of e tran1porutlon variable - remd 
Irv the interview 11mpl1 bv using 1 11rnantic scale, end tolerable (acceptable) 
lnal1 for each vari1bl1 w.re identified for NCI! of six groups of 1gH!1ndicep 
t:ltlgorin. Tht 11rvlca duign 1und1rds th1t emerge from this atudy recognize 
that tht locomotive capabilitin of ald1rtv ind h1ndlcapped ptrson1 differ -
cording to the MHrity of hendicep. Thet1 trnal needs 1r1 identified for each 
level of tr1111porutlon h1ndlcap con1ld1rld ind 1r1 qu111tlfild in terms of the 
•nntld d11ign guldtlin•. 

Elciating urban transportation services do not meet 
the special travel requirements of the elderly and 
physically diaabled because these systems were 
designed and built according to standards that are 
adequate for the adult nonhandicapped population 
(1). As a result, many elderly and physically 
handicapped persons (i.e., wheelchair users and 
others who have severe mobility problems) tend to 
find these systems inaccessible, uncomfortable, or 
inconvenient to use. Many perceive these systems as 
not sate for travel because of fear of physical harm 
that might result from a fall or from personal 
assault by would-be muggers. Others find these 
aystems too costly to use. Because of these 
conditions, the elderly and the handicapped suffer 
from a lack of personal mobility and are denied 
access to vital services and other opportunities. 

This paper is based on a study (1,) in which the 
transpor.tation requirements of a group of elderly 
and handicapped travelers were analyzed. The service 
variables considered in the study included eleJDents 
of travel comfort, convenience, safety, and cost. 
These service variables were measured for different 
age and handicap travel markets by using a semantic 
scale. The findings of these measurements serve as 
the basis for the identification of service design 
standards that are responsive in meeting the travel 
needs of the transportation-handicapped market 
groups considered. 

BASIC COMPONENTS OF A TRANSp0RTATION SERVICE 

A transportation service may be viewed as consisting 
of three basic components: (a) the vehicle, (b) the 
operating system, and (cl the requirements imposed 
on the user. These three components of service must 
be considered jointly in the physical planning for 
service improvements, and their interaction must 
recognize the importance of user requirements that 
should be the determinants of design standards for 
accessible vehicles and accessible systems. (An 
•accessible vehicle" is one the traveler can enter, 
ride, and exit; an •accessible system• is one that 
permits the traveler to get to the vehicle from an 
origin or to a destination from the vehicle.) 

The requirements of a handicapped user of a 
transportation service are highly dependent on the 

characteristics of the system and the vehicles used 
in the system. Vehicles may be of different designs, 
sizes, or shapes. However, their main features may 
be described according to whether they are acces
sible to wheelchair users and to those who have 
severe difficulties in climbing steps. System char
acteristics, on the other hand, vary significantly 
and the type of service provided will affect system 
accessibility. Transportation aysteJDs may be char
acterized in terms of routing (i.e., fixed, flex
ible, or fully independent of routing patterns), 
schedule (fixed, variable, or demand responsive), 
origin stop to destination atop (curb to curb, door 
to door, or through door to through door), etc. Each 
of these service patterns will . impose different 
requireJDents on the potential user in terms of 
waiting time, walking time, seating, and climbing or 
descending steps or stairs, etc. It is clear then 
that transportation services useful to the transpor
tation handicapped must be designed and operated to 
meet the capabilitie1 of the handicapped. 

These system-related user requirements may be 
expressed in terms of the following variables1 

1. Convenience: (a) reliability, (b) waiting 
time, (c) transfers, (d) ease of getting on and off, 
(e) walking distancer 

2. Comfort: (a) heating and ventilation, (b) 
noise, (c) sudden stops or turns, (d) having a seat7 

3. Safety1 (a) fear of falling, (b) fear of 
muggings1 and 

4. Cost1 fare. 

By using a sample of handicapped riders, it was 
possible to measure how each variable affects their 
ability to use a transportation service. [The 
sample-selection methodology and th'! characteristics 
of the interview sample are described elsewhere 
(2).) The sample consisted of users of a fully 
accessible paratransit service known as Easyride 
that is operated by the Vera Institute of Justice in 
the Lower East Side ·of Manhattan, New York City. For 
the purpose of this analysis the transportation 
handicapped (n • 126) have been classified into six 
travel-market groups1 

l. EWC • elderly persons who use wheelchairs (n • 
20) 

2. ES • elderly persona who have severe diffi
culty in climbing steps (n • 31), 

3. EM • elderly persons who have minor difficulty 
in climbing steps (n • 26), 

4. NEWC • nonelderly persons who use wheelchairs 
(n • 25), 

s. NES nonelderly persons who have severe 
difficulty in climbing steps (n • 13), and 

6. NEM • nonelderly persons who have minor diffi
culty in climbing steps (n • 11). 

Handicap severity was self-assessed. 
An additional sample (n • 24), designated TR839, 

of nonelderly nonhandicapped graduate students of 
the Polytechnic Institute of New York was inter-
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Table 1. Weighting of -fort. -veni.noe, unty, and con Vllrl•blet. 

Variable EWC NEWC ES NES EM NEM 

Comfort 
Heatin1 and ventilation 8.2 7.6 4.6 6.S 6.6 S.4 
Noise 8.3 6.8 6.8. 6.4 6.S 8.9 
Sudden stops, turns, etc. 10.2 10.9 6.8 4.7 8.0 6.S 
Havin1 1 seat NA NA 14.9 11.9 13.4 14.2 

Convenience 
Reliability 12.7 11.7 9.9 9.S 8.S 9.4 
Waitln1 time 10.7 10.S 9.1 9.S 8.7 9.2 
Transfen 6.3 6.6 4.9 6.3 S.4 1.4 
Ease of getting on and ore 13.S 9.9 10.8 10.6 7.0 9.9 
Walkin1 distance 3.4• s.1• 13.2 13.7 11.2 11.7 

Safety 
Pear of fallln1 12.6 12. 7 8.2 8.6 8.6 9.4 
Fear of muuin1 s.o 7.6 3.7 S.1 8.7 6.S 

Cost 
7.6 7.6 Fare 9.1 10.6 7.1 7.4 

1 011i.nce cowNd by #llelcltlir. Malt ~cltoir u•,. fwlt tlli1 variable i1 not lmportMt 
- they uwally ride 1 door-to-door ..,,,,.,.. 

viewed 'by uaing the same questionnaire that had been 
ad111inhtered to the Easyride users. The purpose of 
this taak was to c0111pare the perceptions of the two 
group• in -a11uring the bus, subway, and taxi modea 
in terlllS of the travel comfort, convenience, safety, 
and coat variablea. 

'?tie questionnaire used for the elderly and 
handicapped group was administered only to the users 
of the Easyride service. A user was defined as an 
individual who ha• taken at least one trip with 
Easyride. Question• were asked of Easyride user• to 
determine their levels of satiafaction with the 
transportation variables enumerated above. Thia was 
done not only for the Easyride service but also for 
other forms of transportation available in the Lower 
East Side, such as buses, subways, taxis, and 
A.,bulette vans (a medical-oriented transportation 
service that operates door to door). However, only 
those responses that were based on actual experience 
with a particular mode were recorded. Thus, for 
example, no evaluation of the subway mode was 
possible by the wheelchair usen since thh group 
cannot use the New York subway. 

METHOD OP ANALYSIS 

The responses obtained from the personal interviews 
- - __ _ _ _ _. ._ __ ____ __ ..._ __ L..-- __ _ J __ .a..L.- ~ .... _ .... J_ .... .: __ , 

WCI.• .., .... ..,..,.ciot:U ""Z ..... \oll&lt'W'-.;-• "'Z ... a···~ ...... ,~ ---............. __ _ 
Package for the Social Sciences (SPSS), and the 
results of the analysis are sllllllllarized in graphic 
form below. A five-interval semantic scale was used 
to record responses. 

FINDINGS 

Rel iability 

Service reliability refers to that measure of 
service performance that relates to whether a trip 
can be made when needed by the user. If the service 
is unreliable, this means the passenger may arrive 
late at his or her destination, may not travel to 
where he or she would like to go, or may be forced 
to allot more time for travel than necessary by 
arriving early in order not to miss an appointment. 

Reliability was valued as very important by the 
respondents. PrOlll Table 1 it may be seen that 
wh"elchair users value it second to the fear of 
falling and the remaining groups value it third most 
important, below having a seat and walking distance. 

One way of measuring the impact of service 
reliability is given in Figure 1. For each of the · 
age-handicap classifications, the relationship 
between the length of delay and the impact of this 
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delay on the average traveler is plotted. This is 
done for three typical trip purposes: medical trips, 
social visits, and shopping trips. 

It may be seen that, in general, when lateness 
exceed• half an hour the service is perceived to be 
somewhat upsetting to extremely upsetting. There 
does not seem to be much difference in the effect of 
delay according to trip purpose. However, a delay 
experienced for medical-related trips seems to 
gene~ate more concern. 

Another trend that emerges from these 
relationships is that the effect of delay is 
perceived more negatively by those who have lower 
disability levels. This conclusion tends to be 
supported by the reaction pattern of those in the 
TR839 group, who perceive the effect of delay more 
critically than their elderly or handicapped 
counterparts. 

Waiting Time 

Waiting time i a closely related to service 
reliability. In this discussion it is used to 
measure the effect of scheduled waiting time and is 
intended to measure a passenger's reaction to 
waiting, given that one knows the expected arrival 
time of the vehicle. 

Figures 2 and 3 show the perceived impacts of 
waiting time for the sample groups. Those who have 
severe physical disabilities, as might be expected, 
have the greatest problem with having to wait while 
standing. Having to wait standing even for a few 
minutes upsets this group. Por those who have minor 
difficulties, waits longer than 10 min present 
serious problems. When people are seated, however, 
waiting becomes a problem for waits longer than 20 
min. The elderly seem to be more patient than the 
nonelderly, in general, but this pattern is not very 
p r onounced. The importance of this attribute , as 
shown in Table 1, ranges from 8.7 to 10.7 and is 
very similar to the weight given to reliability. 

Transfers 

The act of transferring from on~ vehicle to another, 
as part of a trip, received a wide range of 
reactions. Figure 4 shows the results of the 
evaluations given by the sample to the need for 
transferring during travel. When one transfer is 
1nvoJ.vea, cne maJor1c;y or cne rest:>Omien<.s .i.nu.i.o..:o<.eu 
only a mild disapproval of the requirement. In this 
r .. aiord. it is necessarv to note that the ratings do 
~~t - -n~cessarily follow"° what would be expected. For 
example, whereas it would be logical to expect that 

· the level of dissatisfaction with the need for 
transferring would increase with increasing 
disability, this is not borne out by the data. 
Although it is difficult to explain the reasons for 
these apparent inconsistencies, one possible 
explanation may be with the fact that those who 
currently travel without having to transfer (i.e., 
wheelchair users) could not relate to this question. 
However, those with minor handicaps (i.e., EM), who 
are more likely to use different modes or vehicles 
in their daily travel, see the transfer requirement 
as more of a problem. 

Get ting On and Off , Up or Down 

Vehicle accessibility and the problems experienced 
by the severely handicapped in getting on or off a 
vehicle are viewed as some of the most critical 
aspects of transportation servi ce by the handicapped 
who are in a wheelchair or who have severe probl ems 
in climbing steps. 

Figure 5 describes the kinds of prpblems 
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Figure 1. ResponMI to "Suppo11 you •re nwetlng •friend, 
wlliting the doc:tor, or going shopping: how uplttting would 
it be if the MAic;e 11 l1te by 10 minutes or •-. by 10.20 
minutes, etc?" 

EXTREMELY 
UPSETTING 
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NOT AT ALL 
UPSETTING 

SOllllEWHAT 
UPSETTING 

EXTREMELY 
"'5ETTING 

4 

2 

5 

4 

3 

2 

I 
0 

10 I0-20 20-30 

MINUTES 

10 IO-ZO 20-30 30+ 

MINUTES 

NEM 
~ 
~, 

'"'' '-:::---, 
........ ' 
--~,, 

"'' ' ,, ' 
'' ..... ,, ... , 

"'', ''• Sl«)PPtNG ..... , ... ,DOCTOR 
,.._FlllENO 

•IO I0-20 20-30 !Ot 
MINUTES 

EXTREMELY 
UPSETTING 

EXTREMELY 
UPSETTING 

NOT AT ALL 
UPSETTING 

SOMl:WHAT 
UPSETTING 

EXTREMELY 
la'SETTING 

2 

4 

2 

& 

4 

3 

2 

I 
0 

perceived in each mode and aasociated infraatructure 
(such as atairs or escalator•) - Easyride is viewed 
as the most easily accessible mode by all the 
reapondents. The Ambulette accessibility is 
perceived as presenting some to little difficulty by 
the EWC and NEWC us-:rs and little or no difficulty 
by the ES uaers. some of the wheelchair usera have 
cited occasional difficulties in using Ambulette 
vehicles whose ramps were not wide enough to 
accClllllOdate large wheelchairs. 
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The taxi and automobile tend to generate similar 
reactions from the !WC group1 reactions range from 
some difficulty to great difficulty. In this 
connection, lack of sufficient space between the 
front and back aeats was mentioned, as well as how 
the wheelchair is •just slUllled down in the trunk• 
by the taxi driver. The problems with taxi and 
aut01110bile acceHibili ty by the ES and NES groups 
are similar and range bet-en some difficulty and 
very little difficulty. The l!JI and NIM groups have 
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slightly fewer problems in getting in and out of 
taxis and automobiles. 

Th• bus is not accessible to those in 
wheelchairs. Thos e who have severe problems (ES and 
NES) e:111perience great difficulty in using the bus , 

Flgur• 2. Rnpon• to "0- It both•r you wlMn you have to wilt lltlndlng 1t 
1 bu1 atop or i.rmin.17" 

MINUTES 

Figure 3. Reapon .. to "DOlll it ulJll! you wh1n you have to w1it 1itting at 1 

•rmiMI or bu• atop?" 

£XTMWElY 
UPSETTING I O 5-IO I0-20 

llNUTES 

20-30 

Figure 6. R11pon• • to "With how much difficulty mn you g1t on 
end off (up or down) 11ch of the following wlhicl117" 

NO DIFFlCUlTY 5 

V~ UTTT..E 4 DIFFICUl.TY 

SOMEWMAT 3 DIFFICULT 

~EAT 2 Ol'FICULT 

CAN NOT DO 
AT ALL 
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and those in the l!M and ND« groups find it somewhat 
difficult to get on or off. In this regard, several 
comments were made that the bus driver does not pull 
over to the curb at bus stops and that the driver 
frequently fails to activate the step-down mechanism 
of the •kneeling• buses. 

The subway system was divided into three 
components: stairs, escalators, and the vehicle. 
Those in wheelchairs said that they cannot use the 
New York subway at all. Those who have severe 
problems in climbing steps (ES and NES) cite stairs, 
escalators, and vehicles as being too difficult or 
i mpossible to negotiate. Those who have minor 
difficulties seem to have very little problem with 
escalators but experience great difficulty with 
stairs. However, in this group only the elderly view 
vehicle access as presenting great difficulty: those 
who are not elderly seem to experience very little 
difficulty with the subway car. 

Walk i ng Di s t ance 

Figure 6 shows the range of problems experienced by 
the nonwheelchair sample about walking distance. It 
may be seen that the severely handicapped find 
walking one block or less (one city block is 
approximately 400 ft) somewhat to mildly upsetting1 
those who have minor difficulties find the need of 
walking one to three blocks somewhat to mildly 
upsetting. Thus, it appears that for system design 
purposes the service area of a fixed-route transit 
service is limited to half a block for those who 
have severe difficulties and to one and a half 
blocks for those who have minor difficulties. 

As seen in Table l, the importance of walking 
distance is at the top of the list, along with the 
need to have a seat in the vehicle. 

In comparison, the TR839 group viewed walking 
distances of four to six blocks as mildly upsett!nq . 
This corresponds very closely to the quarter-mile 

Figure 4. Reapon .. to "Would you bl upaet if on • trip you hawe to tr1nafer 
from one vehicle to 1nothu7" 
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limit uaed to establish the walk-to-bus primary 
aervice area. 

Heating and Ventilation 

The comfort level for each mode of travel 
experienced by the respondents is shown in Figure 7. 
All users rated the Easyride service as providing an 
acceptable level of comfort. For the bus service and 
non-air-conditioned subway, the experience ranges 
between uncomfortable and sometimes uncomfortable. 
Taxi and automobile modes were found to provide 
acceptable levels of comfort. 

It should be noted that the evaluation of these 
transportation services is based on the perception 
that users have of them. The mix of vehicles uaed in 
each service may vary so that, although the bus 
service uses air-conditioned vehicles, it appears 
that that mode's effectiveness in satisfying the 
ridership is not high. This may be a result of the 
rather frequent incidence of malfunctioning units. 

Figure 6. R11ponHs to "Would it be u1119tting if' you had to walk a block 11·3 
blocks, etc.I in order to get to a bus stop, meat 1 taxi, etc.7" 

Figura 1. Respon•s to "When you ride 1 bus (lubwly, etc.I, don th• 
hut or lick of ventilation 11111kl you Nrf uncomfortabll, mocleratety 
uncomfort1bl17" 

NO 

O.K. 

.... 

Since the bus and subway are not acceaaible to 
wheelchair users, no evaluation of these modes was 
given by this group. However, for planning purposes, 
it may be assumed that wheelchair uaers would react 
similarly to heating and ventilation levels. 

The responses given to noise are shown in Figure 8. 
Of all the transportation services considered, the 
non-air-conditioned subway generates the most 
negative response. The TR839 group shows the most 
severe objections to subway noise. The EM users do 
not seem to be bothered as much as the NEM users. A 
sense of general satisfaction is expressed with the 
air-conditioned subway cars, however. This is 
encouraging, since the New York City Transit 
Authority is proceeding to replace old vehicles with 
new air-conditioned ones. 

The importance given to the noise attribute is 
shown in Table 1, where it may be noted that the 
relative weights given to this item vary from 6.4 
for the NES group to 8.9 for the NEM group. 

In conclusion, it appears that vehicle noise is 
not perceived to be a serious problem by most of the 
respondents sampled, except for those who might use 
the IRT subway trains. Finally, it should be noted 
that reactions to noise do not seem to be dependent 
on either the age or the handicapped status of the 
traveler. It appears that this attribute is not seen 
as a problem by the average user and that any 
variation in responses is more a function of general 
opinions of the services than it is of actual 
performance as measured in the field. 

Sudden Starts, Stops, and Turns 

This attribute measures the operating features of 
the vehicles that result from driver performance 
under prevailing traffic conditions. Figures 9 and 
10 show the ratings given by the users to each 
service. The bus service is perceived to have the 
highest levels of discomfort by the NES group and 
the taxi service by the NEWC group. These findings 
indicate a need for training drivers to avoid 
maneuvers that result in sudden stops, turns, etc. 
The weight given to this attribute ranges from 4.7 
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for the NES qroup to 10.9 for the NEWC qroup. 
The n99ative reaction• of' standees to the effect 

uf audder. atopa, turns, s~c., :~~ :hewn in !i9ure 10 
for the bua and subway modes. These findinqs 
indicate that it is essential for the EM, NES, or ES 
rider to have a seat in the bua or subway. In the 
Lo-r East Side this is hardly polll!lible durinq the 
rush hours. 

In conclusion, it appears that there is a need to 
improve driver performance, eap.cially for the taxi 
and bua modes. 

Having a Seat 

Thia attribute is very important for those who are 
not in wheelchairs. Prom Table 1, it may be seen 
that the ES, EM, and NEM groups view it as the most 
important of all attributes considered. 

The availability of a seat was analyzed for 
different components of travel: while waiting for a 
vehicle, while ridinq on a vehicle, and as a 
function of time. 

Seats at a Terminal 

All of the Easyride respondents fell: that it was 
very important to have a seat as well as a shelter 

EASY RIDE BUS SUBWllY AUTO TAXI 

Figurt 12. Re•pon- to "How uncomfortabi. would it be for you to rid1 the 
bu1, 1ubway, or E11yride when you ain Sift a -t7" 
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Figure 13. Response110 "How uncomfortable would it be for you to ride the 
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at bus stops IFiqure ll). In fact, it appears that 
the presence of a seat tends to offset the negative 
impact of waitinq for a ven1c1e by s1gn1t1cant 
amounts (Figures 2 and 3). The elderly and 
handicapp'!d are more adver$ely ~ffected by the lack 
of a seat than are those who are nonelderly and 
handicapped. 

For purposes of comparison, it will be noted that 
there seems to be no need for a seat for those who 
are neither elderly nor handicapped (TR839 group) 
for periods of up to a 20-30 min wait. For waits 
lonqer than half an hour, seat availability becomes 
important (Fiqures 2 and 31. · 

Seats Available in the Vehicle 

Figures 12 and 13 show that not having a seat while 
riding would be very uncomfortable for all of the 
handicapped groups las well as for the TR839 group, 
but to a lesser extent). When a seat is available, 
however, the bus and subway services provide 
moderate levels of comfort (2. 7-3.4 points out of a 
maximum of 5 points). Those who are elderly tend to 
experience the greatest discomfort during a bus or 
subway ride. 

This variable was evaluated by the respondents for 
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Figure 14. Re1pon•1 to "Are you afr1id of falling or !Ming in 1n 
ICCid1nt when you use any of the above Hhicles7" 
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Figure 15. Ra1pon•1 to "Are you concernad about muggings or 1 holdup 
when you travel using 1ny of the above vehicl11?" 
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two types of concerns: the fear of falling (or being 
in an accident) in using any of the services 
considered and the fear of being subjected to an act 
of personal assault during a trip. 

Fear of Falling or Being in an Accident 

This attribute is shown in Figure 14. The bus 
service is seen as unsafe by all groups. The typical 
responses range from very concerned (NES) to 
somewhat concerned (ES, EM, and NEM). Similar 
observations are made for subway service. For the 
taxi mode, only those who are elderly and in 
wheelchairs (EWC) are somewhat concerned about the 
fear of falling or being in an accident. Easyride, 
Ambulette, and the automobile are seen as the safest 
modes. 

Fear of Muggings 

Figure 15 shows that most people are in agreement in 
expressing fear of being assaulted during subway 
travel. Their responses vary from somewhat afraid to 
very concerned. Only the NES group expresses these 
same feelings for the bus service. The other groups 
think of the bus aa providing a safer environment 
(responses range from not very concerned to somewhat 
afraid). Moat people are not very concerned about 
personal safety during travel in a taxi and feel 
almost no fear when 'they travel by Easyride, 
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Alllbulette, or private car. It is interesting to note 
that the TR839 group doea not exhibit significant 
differences from the elderly and handicapped sample 
for the subway, bus, taxi, and automobile modes. 

The cost of traveling by any of the transportation 
services was assessed in terms of whether the amount 
paid influences the choice of mode or, presumably, 
ma~.ing the trip· at all. 

It is not surprising to see in Figure 16 that all 
of the responses indicate that the taxi fare is an 
important element in a traveler's decision on 
whether to use that service. The responses for 
Easyride range from somewhat important to not 
important. It should be noted that the •o.30 
round-trip fare charged to Easyride users cannot be 
burdensome in that it is not a mandatory fare • 
However, the $2.00 fare charged for work trips could 
be somewhat burdensome. 

Al though the use of Ambulette service is 
expensive (a minimum of $33.00 per round trip), 
reactions vary from very little to somewhat 
important because most, if not all, users are 
eligible for Medicaid and are therefore not charged 
for the service. However, Ambulette fees for 
non-Medicaid recipients and for trips other than for 
medical purposes are set at a rate much higher than 
$33.00 per round trip--even if the one-way distance 
is fairly short (i.e., 3-5 miles). 

The SO.SO round-trip fare charged by the transit 
system is viewed with some to little concern in the 
decision to travel by bus or subway. 

EMERGING SERVICE DESIGN STANDARDS 

It has been shown that transportation services have 
varying levels of effectiveness in meeting the needs 
of the traveler who has a handicap. Of the service 
variables considered in describing the overall 
performance of a system, we have identified what the 
users can •endure• and what they cannot. 

Transportation services have been analyzed by 
considering the joint coupling of the system's 
characteristics with the user's ability in coping 
with them. This was done for five types of transpor
tation services: (a) door-to-door group-riding modes 
(Easyride and Ambulette), (bl door-teH5oor private 
mode (taxi that is phoned for), (cl quasi-door-to
door private mode (taxi that is hailed), (d) fixed
route transit bus, and (e) subway service. In addi
tion, the mobility characteristics and variables for 
user's comfort, convenience, and safety have been 
examined for six types of age-handicap subgroups or 
travel submarketa. The results of these analyses 
were shown in the preceding sections. 

The findings of these analyses are summarized in 
this section in the form of design parameters, 
suggested guidelines, or standards. Table 2 presents 
an emerging set of criteria that should be consid
ered in the evaluation of an existing transportation 
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T1ble 2. Ellllfglng tranlpOfUtion dal .. sunclard1 for veriCK11 . .. ind hlndk:lp tr1Vel m1rkm. 

Service Characteristic EWC NEWC ES NES 

Maximum walkin1 distance 
(blocks) 0.5 1.s• o.s 0.5 

Seatln1 NA NA Yes Yes 
Transfen NF NF NF NF 
Maximum wailina time (min) 

Standin1 NA NA 3 
Seated 

Accessibility 
Stain 
Escalaton NF NF NF NF 
Bus steps NF NF NF NF 
Lift or ramp 
Taxi step NF NF Maybe M1ybe 

Reliability (late arrival) (min) 30 20 10 10 
Sudden stops in traffic: 

Seated 
Standina 

Noise (dBA) 
Heatin1 and ventilation 
Round-trip fare (S) 
Sbelten at stops 

Nota: NA • not 11Ppllclble; NF • not fH1lbl1. 
1 Auumed upper llmil for tripe thlt do not Involve nliJOtl.iing curbl or 1imil1r obli.cln. 

aervice or in the planning for a propoaed service 
improvement for the handicapped. 

The 1ervice characteristics cons idered in Table 2 
were found by the handicapped to be of critical 
importance while traveling. Thia , therefore, 
represents a set of necessary conditions that a 
particular service should meet in order to serve the 
travel needs of a particular travel submarket. These 
conditions, it should be noted, must be met 
aimultaneously to satisfy the requirements of a 
transportation submarket. For example, having a 
fully accessible bus for NES travelers is not 
sufficient to asaure that their mobility needs are 
met if they must wait standing more than 3 min for 
the bus, if they do not find a seat in the vehicle, 
or if they must travel a distance greater than one 
half block to or from the bua atop. 

On close examination, this table suggests that 
not all transportation modes can be expected to 
effectively provide for the mobility needs of the 
severely handicapped, since operating char
acteristics such as fixed route, traffic delays, and 
loading conditions do not allow effective service 
even if the system had total vehicle accessibility. 

What this table suggest• is that those who are 
mc~t ee...rer=ly hz:.ndic:pp~c! :~uire ~ t:-:n:pcrt:=t!cn 
system that requires a minimum effort by the user 
(i.e., a door-to-door service). Full-accessibility 
buses, operating on a fixed route with a fixed 
schedule, do not meet this requirement. Yet wheel
chair lifts on fixed-route buses have been mandated 
by the Urban Mass Transportation Administration for 
the purpose of transporting wheelchair-bound per-

EM NEM All Group1 

1.5 l.S 
Yea Yes 
I 1 

10 10 
15 

NF 
Yes Yes 
Maybe Yes 

Yes 
Yes Yes 
10 10 

Driver tninln1 required 
NF 
70-80 
Air conditlonln1 
o.so 
Yes 

sons. Thia policy may not be in the beat intereat of 
the severely handicapped, and in particular of those 
in wheelchairs, if the trips have origins or destin
ations that are more than one block away from tran
sit stops. 
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Predictive Models of the Demand for Public 

Transportation Services Among the Elderly 

ARMANDO M. LAGO AND JON E. BURKHARDT 

Modtl1 for accul'ltely predicting th• tl'IYll dem1nd1ofth•1lde.rly are In their 
lnflncy. After reviewing th• 1dvant1gn and dl•dvanta11111 of di•ggr1g1te 119-
hlovlor mod1l1 and of 1ggregat1 mod1l1, thl1 peper reviews 1 ••In of 1peclflc 
1ggr991t1 dem1nd model1 that Include "rvlce 1peciflcatlons. Both urt.n 1nd 
rural modell .,, developed. Thi re1ul11 of ordln1ry IMtt-tquw11 and two· 
Ng• latt·1qU1rH 19gr1alon method• 1r1 comperld for their prldlctlv1 cepe· 
bllltl11 and agrHmlnt with pr1vlou1 findings; both formatl 111 found to have 
eome 1dv1nug11. Specific mod1l1 comblM hi_. prtdlctlv1 mpebllltlH with 
llMf•lly 1ccepted elutlcltlu of th1 co,.,_,nent v11llb111. Th- modtl• 111 
l'llldy for lmmedlet1 ljlll(lmdmi. 

Specialized •ervices for transporting the elderly 
and handicapped have become a major focus of current 
transportation planning activities. Section S of 
the Urban Maas Transportation Act of 1974 requires 
reduced transit fares for the elderly and handi
capped as a condition for federal transit operating 
assilltance. Federal regulations also require full 
consideration of these groups in transit system de
sign and operation. 

This new emphasis has illuminated several gaps in 
our knowledge of appropriate systems. In partic
ular, apart from evaluation studies (1, 2) on the 
effect on demand of reduced fares for the elderly, 
there has been a dearth of research on demand elas
tic! ties and demand predictive models fnr transpor
tation services for elderly travelers. Caruolo 1·a 
compilation of studies of reduced fares (1) shows 
that travel by the elderly is fairly inelastic1 the 
average fare elasticity is -0.38. However, no com
paraole elasticities are available for service spec
ifications such as frequencies, reservation times, 
and other characteristics of transportation ser
vices. The study on which this paper is based was 
undertaken to estimate demand elasticities for pub
lic transportation s·ervices among the elderly and in 
the process to develop simple demand models that 
could be applied to a variety of rural and urban 
scenarios for predicting transportation demand of 
the elderly. 

DEMAND MODELS 

Two basic sets of mode-choice models appear in the 
literature: the disa9greg11te or individual trip 
models (,1,1> and the aggregate or traffic-zone-group 
models <i-ll . 

Disaggregate Behavioral Models 

Disaggregate (quantal dependent variable) models are 
characterized by the analysis of dependent variables 
that represent a single occurrence such as a trip. 
The disaggregate models are called behavioral models 
because they may be derived by postulating a 
utility-maximizing behavior on the part of household 
trip makers. In these models, the household is 
pictured as estimating the potential net utility 
derived from making a trip (a trade-off of the 
disutility derived from the effort and cost involved 
in making the trip versus the utility derived at the 
trip destination) and as examining the full range of 
alternative choices available before actually making 
a decision to travel. 

Although the development of the disaggregate 
behavioral models has been a significant addition to 

. . . 

the transportation-demand-analysis literature, the 
.temptation to ovenell theee worthwhile modela has 
been irreaiatible. The fact is that there are 9ood 
and •ensible disaggregate models that have 
reasonable travel elasticity values, as well as 
unreasonable models that have elasticity values 
beyond the level experienced in the price and 
•ervice demonatrationa conducted by the Office of 
Service and Methods Demonstration of the Urban Mass 
Transportation Administration (tlMTA). 

In spite of the popularity of the disaggregate 
behavioral model, the last year or ao haa witnessed 
an attempt at a reappraisal of these models. In a 
recent article, Oum (8) has shown that the linear 
multinomial logit mod;!s (a) impose many rigid a 
priori conditions on the elasticities and crosa 
elasticities of demand, (b) result in eatimatea of 
elasticities that are not invariant to the choice of 
the base or modal denominators, and (c) poaseas 
aeverely irr99ular and inconsistent underlying 
preference or uti"li ty structures. Oum argues for a 
careful and sensible use of the logit models and for 
a de-emphasis of some of the ambitious and 
extravagant · claims made about their theoretical 
superiority. Oum argues, for example, that 
elasticities should not be computed from these 
models and that their use should be restricted to 
standard applications. 

To Oum's reservations we must add some of our 
own. In spite of their claim to be utilit.y-related 
behavioral models, none of these models is formally 
derived by maximizing utility functions. Further
more, the conventional economic theory approach to 
demand analysis, which places the price variable and 
the time variables in monetary -budget and in time 
constraints, respectively, is disregarded in the 
"utility• approach. Finally, and more important, 
both Theil (9) and Nerlove and Preas (7) argue that 
simultaneous - choices--such as the choice of more 
than two transport modes--cannot be estimated by 
means of single-equation estimation techniques such 
as the maximum likelihood approaches currently being 
used by the transportation mode-choice modelers, 
since to do this would result in biased coefficients 
in the estimated models. 

Aggregate Models 

In aggregate models, the dependent variable rep
resents a group of observations in which individual 
trip data are grouped into traffic zones. The major 
criticism of these models as compared with disaggre
gate models is their statistical inefficiency (ag
gregate models need more data to obtain a fixed con
fidence level). 

This paper presents the development of aggregate 
direct demand models, whose internal structure is of 
the Cobb-Douglas type. These demand models estimate 
ridership directly without requiring any aggregation 
process. The choice of an aggregate direct demand 
model was dominated by considerations of data 
availability. The basic data used to estimate the 
models consist of a survey of the total passengers 
transported and the service specifications of 335 
transportation projects that served the elderly 
during 1976. These projects responded to a mail 

·-~ ~ •f• ... - .. ..... \..- - ... - • 



survey of projects funded by the Administration on 
Aqinq of the U.S. Department of Health, Education, 
and Welfare (HEW) and by UMTA. Because the 
eurvey--to ensure high response rates--contained no 
questions on trip purposes or on origin-destination 
patterns, the direct demand analyl'lis that follows 
focuses on aggregate travel data. Thus, it is 
impossible to apply disagqregated behavioral 
trip-making models 11>• which require a more refined 
and specific trip-purpose data base. 

AGGREGATE DIRECT DEMAND MODEL 

Formulation 

The demand schedule for elderly travelers' use of 
public transportation services (both regular and 
specialized bus services) conveys information on the 
amount of passenger ridership attracted by a 
transportation project or system as a function of 
fare charges and the level of service offered by the 
system, as well as the ridership attracted by its 
competing services. 

Essentially the demand model specifies that the 
number of riders attracted by a transportation 
service depends on several factors, such as 

1. Need or potential msrket--tepresented by the 
number of the elderly in the service area or the 
number of elderly poor1 

2. Specifications of transportation ser-
vices--represented by frequencies for fixed-route 
systems, reservation times for demand-responsive 
systems, and fares and bus miles for fixed-route and 
demand-responsive systems1 

3. Linkage to other social services pro
grams--represented by whether the transportation 
service transports elderly passengers to the 
nutrition project sites or to similar sites for the 
delivery of social services; 

4. Competing transportation services--repre
sented by the existence of another transit-tyue ser
vice or a larqe or medium-large social-service
celated transportation system that serves the l'!ame 
service area; and 

5. Service-area characteristics--represented by 
whether the service area is urban or rural and by 
its residential ~ensities. 

The elements that affect demand for bus trans
portation services for the . elderly may be summarized 
in the following function: 

log ELDPASS1 = b0 + b1 Jog (ADBUSMILES1) + b2 log (ELDPOP;) 
+ b3 log (ELDPOORi) + b4 log (F ARES1) 

where 

+ b5 [(FR;) x log (FREQ1) I 
+ b6 [(DR;) x log (1/RESTIME;)I + b7 (COMP;) 
+ bs (NUTR1) (I) 

ELDPASSi • one-way elderly passenger trips 
per month foe system i; 

AOBUSMILESi • adjusted monthly vehicle miles 
operated to serve elderly 
passengers (computed by multiplying 
the regular monthly bus miles by 
the proportion of elderly 
passengers out of total passengers, 
as in AOBUSMILESi = (ELDPASSi/ 
PASSi) (BUSMILESi), where 
PASSi a total passenger~ (elderly 
and nonelderly) for system i and 
BUSMILESi • total morithly bu"' 
miles for system l; thi"' prr.icenure 
was necessary because some of the 
transportation project~ analyzed 
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served other targPt groups as well): 
ELDPOPi • elderly population in th-. service 

area covered by transportation sys
tem i (thousands of per~ons)1 

ELDPOOR1 • elderly population in the service 
area covered by system i who are 
poor (numbers of persons): 

FARESi • one-way elderly-passenger fares 
per trip for system i (cents)1 

FRi • l if the system i is a fixed-route 
system, O if not; 

DR1 • 1 if the system i is a demand
responsi ve system, O if not; 

FREQi • average round trips per month for 
system i (in the case of a demand
responsive system, the frequency 
variable is 0) : 

RESTIMEi • system design specification for 
reservation time (days) (measures 
the days in advance that the user 
must reserve the use of the systemli 

COMPi • l if system i is in competition in 
its service area with a transit 
service or with a social-service
related transportation system that 
carries more than 2500 elderly pas
sengers monthly, O if not; and 

NUTRi • 1 if transportation services to 
nutrition sites amount to at 
least 10 percent of the elderly
passenger trips in urban areas, 0 
if not (in rural areas, this 
variable was assigned a value of 
1 if services to a nutrition site 
were delivered by transportation 
system i, 0 if not). 

The variable definitions shown above present two 
alternative need variables--the elderly population 
and the elderly poor. The elderly population is a 
more general estimate of need since it includes the 
elderly who have physical or health barriers to 
mobility, a status that is not necessarily 
correlated with inco111e. For example, the simple 
correlation of elderly residents' personal income 
with restrictions on mobility is only -o .12 among 
the elderly in Houston, Texas (10), which indicates 
tha~ to define the elderly who need transportation 
assistance solely on the basis of income excludes 
numerous people who need such services. The rural 
elderly who have restrictions on mobility includes 
from 15 to 25 percent of the rural elderly, 
dcp~ndin; ...... the :a;icn of tha country (ll,12). 
Both of these concepts of need will be investigated 
in this paper. 

One of the problems associated with the demand 
function presented in Equation l is the uncertainty 
surrounding the definition of the bus mileage 
variable as an independent variable. Although it is 
true that bus miles are not the proper supply 
variable (which is actually seat miles), there ~re 

still significant connotations of supply associated 
with this bus mileage variable. 

Three direct demand models are presented in this 
paper: 

1. An ordinary least-squares model that assumes 
that bus mileage is an independent variable: 

2. A "reduced-form• model, also estimated 
through ordinary least squares, that postulates that 
the bus mileage variable is endogenous or jointly 
dependent; and 

3. A simultaneous-equation model of demand and 
supply estimated through two-stage least-squares 
estimation methods. 
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T•ble 1. Regression 1nllly1i1 results of dllm1nd for 183 tren1portation syltltm1that1en• th• rurll elderty. 

Independent Variable 
Rural 
Regression Intercept log Jog log <FR;) x log (DR1) x Jog 
Equation Evaluation Statistic (constant) ELDPOP; ADBUSMILES1 FARES1 COMP; (FREQ;) (l/RESTIME1) NUTR1 

log 
ELDPOOR1 

Regression coefficient -0.251 0.164 0.786 0.023 
Standard error O.o78 0.082 0.060 
F value 4.452 90.88S 0.145 

2 Regression coefficient -0.248 0.167 0.786 
Standard error 0.077 0.082 
F value 4.705 91.945 

3 Regression coefficient 2.061 0.591 
Standard error 0.079 
F value SS .946 

4 Regression coefficient -0.567 0.800 
Standard error 0.081 
F value 95.340 

s Regression coefficient 0 .953 
Standard error 
F value 

-0.155 0.087 
0.069 0.045 
4.993 3.587 

-0.159 0.088 
0.068 0.04,5 
5.386 3.795 

-0.241 0.190 
0 .085 0.055 
8.006 11.675 

-0.131 0.083 
0.065 0.045 
3.989 3.274 

-0.150 0 .171 
0.082 0.056 
1.861 9.089 

0.105 
0.044 
5.690 
0.107 
0.043 
6.187 
0.063 
0.053 
1.371 
0.109 
0.043 
6.149 
0.076 
0.055 
1.861 

0.291 
0.069 

17.601 
0.287 
0.068 

17.657 
0.466 
0 .082 

31.920 
0.287 
0.068 

17 .446 
0.466 
0.084 

30.880 

0.12J 
0.064 
3.573 
0.478 
0 .067 

51.180 

Note: R2 1111luesare 0.694 for Equation 1. 0.693for Equation 2, 0.514 for Equation 3, 0.691 for Equation 4, ind 0.503 for Equation 5. 

Table 2. Ordin•rv leat-1quar11 demand model• for 172 transportation sy1t1m1 that serve the urban elderly. 

Independent Variable 
Urban 
Regression Intercept log Jog log log (FR;) x log (DR;) x Jog 
Equation Evaluation Statistic (Constant) ELDPOP1 ELDPOOR1 ADBUSMILES1 FARES1 COMP1 (FREQ1) (l/RESTJME;) 

Regression coefficient -0.063 O.JOO 0 .940 --0.069 --0.217 0.173 0.035 
Standard error 0.048 0 .042 0.034 0.049 0.020 0.033 
F value S.031 479 .764 4.056 J8 .982 72.022 1.065 

2 Regression coefficient 2.655 0.8J7 --0.J 04 -0 .478 0.294 0.257 
Standard error 0.060 0.068 0.095 0.038 0.064 
F value J82.876 2.352 25.109 57.893 16.194 

3 Regression coefficient -0.292 0.083 0.954 --0.069 --0.209 O.J71 0.032 
Standard error 0.041 0.041 0.034 0.049 0.020 0.034 
F value 3.803 534.893 3.803 J7 .8J7 70.522 0.854 

4 Regression coefficient 0.875 0.774 --0.098 --0.442 0.296 0.259 
Standard error 0.062 0.071 0 .099 0.040 0.067 
F value J53.074 1.904 J9 .656 53.J26 14.932 

Note: R2 wlues 1ro 0.936 ID< Equation 1. 0.752 ID< Equation 2, 0.935 !or Equation J. end 0.728 !or Equation 4. 

Each of these models is described after a short 
discussion of the data base. 

Data Base 

To estillllllte the demand models already formulated, a 
data base that covered the ridership and operation 
characteristics of 335 transportation companies and 
transportation projects that serve the elderly had 
to be developed. The data were collected thrOllll)h a 
mail survey, conducted during the spring and summer 
of 1976, of projects funded by UMTA and HEW. Some 
of these systems served only the rural elderly; 
others accepted nonelderly passengers as well. 
However, all the systems served trips of several 
purposes, such as shopping, personal business, 
health, work, and social services tripsi that is, 
the aystems in the data base do not include those 
HEW-funded projects that serve only social trip 
purposes. The following text table presents an 
enumeration of the systema included in the data 
base. Some projects that included both fixed-route 
and demand-responsive components have been 
classified in this table according to their larger 
system component. 

Type of System 
Pixed-route 
Demand-responsive 
Total 

Number of Projects 
Rural 

43 
120 
163 

Y!.E!.!!. 
111 

61 m 

ESTIMATION OF SINGLE-EQUATION AND REDUCED-FORM 
DIRECT D~ MODELS 

This section discusses the estimation of direct 
demand models by means of single-equation ordinary 
least-squares regression methods. Two types of 
models are estimated: (a) the reduced form, which 
suppresses the bus mileage variable from the 
regressions, and (b) the ordinary direct demand 
aodel, which includes bus miles as an independent 
variable. The discussion proceeds first with the 
demand models for the rural elderly, which are 
presented in Table 1, followed by the demand models 
for the urban elderly in Table 2. Note that all the 
logarithmic transformations presented in Tables 1 
and 2 are expressed in base-10 logs, the variables 
are those previously cited, and the dependent 
variable is log ELDPASSi• 

The most promising rural demand functions appear 
in Table 1. Three of the functions (rural regres
sion equations 1, 2, and 3) use the elderly popula
tion as a demographic variable1 in equations 4 and S 
this variable has been replaced by the elderly poor. 

The best rural regres4ion equation is 2, which 
exhibits significant regression coefficients for all 
the variables and the second-hi9hest R2 • Although 
equation 1 show.a a higher R2 , it also exhibits 
statistically insignificant fares, which is its main 
drawback. In fact, the lack of statistical 
significance of the fares variables is the only 
disappointing result in the rural transportation 
demand functions. All the other explanatory 
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variables--elderly population, vehicle mileage, 
frequencies of service, reservation times, and 
linkages to nutrition sites--are significant and 
have the right signs. Rural regression equations 2 
and 3 in Table 1, which include ( ELDPOP1) , 
outperform in terms of R1 equations 4 and 5, which 
include the alternative variable (ELDpOO~J. 

Rural regression equations 3 and 5 of Table 1 
denote the reduced-form demand equations, in which 
the vehicle mileage variable is suppressed. These 
reduced-form demand equations exhibit higher demand 
elasticities but at a coat of lower R2 than those 
equations that contain supply variables. As stated 
earlier, the beat rural equation is the secorid one, 
which explains 70 percent of the variance of the 
passenger experience in the 163 rural transportation 
systems analyzed. 

The most promising ordinary least-squares demand 
models for the urban elderly appear in Table 2. 
Urban regression equations 2 and 4 present the 
reduced-form models1 the other urban regression 
equations represent the ordinary demand model that 
has supply elements. Because of the colinearity 
between the ELDPOP and the ELDPOOR variables, these 
variables are run separately. The best ordinary 
demand model that has supply elements is urban 
regression equation l; the best reduced-form model 
is urban regression equation 2. These two models 
outperform others in terms of goodness of fit and 
statistical significance of the regression 
coefficients. 

Comparison of reduced-form models with the 
ordinary models that have supply elements reveals 
that the reduced-form equation, although it exhibits 
lower R1 s, also increases the statistical sig
nificance of some variables, such as the reservation 
times. In addition, the demand elasticities are 
higher in magnitude in the reduced-form models. As 
will be seen later, the elasticities of the re
duced-form models are in general agreement with 
those estimated for the general population by other 
researchers (,!,13,14). 

SPECIFICATION AND ESTIMATION OF SIMULTANEOUS
EQUATION MODELS 

The problem of including a supply variable (such as 
vehicle miles) among the independent variables of 
the demand analysis has been discussed briefly 
earlier. This problem results from the fact that 
the patronage of the system and its supply of bus 
miles are jointly dependent variables. 

that are mutually interdependent 90 that one affects 
the other and vice versa, e.g., the passenger 
variables and the vehicle-miles variable. It is 
obvious that variations in vehicle mileage affect 
the patronage of a given system1 that is, patronage 
depends on, among other things, the vehicle mileage 
supplied. On the other hand, the service provider 
(whether city transit, private transit company, or 
social welfare agency) decides on the level of 
vehicle mileage to supply baaed on the strength of 
its expectations of the patronage that the provider 
can attract. Thus, vehicle mileage also depends on 
·the patronage of the system. As a consequence, both 
vehicle mileage and patronage may be labeled as 
jointly dependent variables. 

This simultaneity or joint dependency arises as a 
result of the presence of supply variables (vehicle 
miles) in the demand curve. In the presence of the 
jointly dependent variables, ordinary least-squares 
models result in biased regression coefficients, and 
thue unbiased simultaneous-equation estimation 
method• muet be applied (15). To resolve the 
problem of joint dependency of bus mileage and 
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passenger volumes, a simultaneous-equation model was 
estimated. 

The structure of this simultaneous-equation model 
contains a demand function: 

In (ELDPASS1) • a0 + a1 Jn (ADBUSMILES1) + 31 In (ELDPOP;) 
+ a3 In (ELDPOOR1) + 34 In (FARES1) 

+ a5 [(FR1) x In (FREQ1)1 + a6 [(DR;) x In (l/RESTIME1)) 

+ a1 (COMP;) + a1 (NUTR;) (2) 

and a supply function: 

Jn (ADBUSMILES1) = b0 + b1 In (ELDPASS1) + b1 In (ELDPOP;) 
+ b3 In (ELDPOOR;) + b4 In (FARES1) 

+ bs ((FR1) x In (FREQ1)] 

+ b6 [(DR;) x In (I /RESTIME1)) 
+ b7 (PRIVATE1) + b8 In (POPDEN1) (3) 

where PRIVATEi • 1 if transportation is provided 
by a private system and O if not, and POPDENi • 
population density in the service area, measured in 
persons per squace 111ile. The use of the term •1n• 
in Equations 2 and 3 denotes that natural (Naperian) 
logarithmic transformations were used on moet 
variables. This change from base-10 logs to natural 
logs had to be made because the two-stage 
least-squares regression program used accepted only 
natural logs. 

The specificatiori of the demand curve is 
identical to the previous specification presented 
earlier. Increases in demographic variables, in 
vehicle mileage, and in service specifications (such 
as greater frequencies and shorter reservation 
times) are expected, on a priori grounds, to lead to 
increases in patronage by the elderly. However, the 
increases in numbers of elderly passengers will be 
less than proportional, so that demand elasticities 
lower than 1.0 are expected. Increases in fares and 
competition with other systems are expected to lead 
to less than proportional reductions in the numbers 
of elderly passengers. 

The supply curve is mor-e difficult to specify, 
partly because of the lack of data available on 
costs of supplying the transportation services. 
Because of the lack of available data on costs for 
the different systems, a new variable (PRIVATEil 
has been defined as a supply variable. The 
expectation is that private systems are more subject 
to the market discipline and thus strive for more 
efficient operation. This higher private-system 
efficiency translates into lower unit costs, lower 
ratios of vehicles miles per passenqer, or both. To 
the extent that private systems exhibit higher 
efficiency, the introduction of the PRIVATl!:i 
va~iabl& will assist in ttc spscification vf tha 
supply curve. The supply function specifies that 
the greater the expected patronage, population to be 
served, frf!quency, and reservation times, the 
greater the supply of vehicle mileage. The higher 
the fares, the greater the supplyi if the system is 
private, a lower level of vehicle miles will be 
supplied. In both supply and demand functions, the 
ELDPASSi and ADBUSMILES1 variables are specified 
as jointly dependent or endogenous variables1 all 
the rest of the variables are specified as 
independent. 

The above simultaneous-equation model was 
estimated by means of two-stage least squares. The 
two-stage least-squares model (15) used all the 
predetermined variables in the system in order to 
estimate a jointly dependent variable, and the 
predicted value of the jointly dependent variable 
was introduced among the independent variables of 
the regression. An example will suffice. In the 
case of estimating the demand function (Equation 2), 
first the jointly dependent ADBUSMILESi variable 
was estimated as a function of all the other 
independent or predetermined variables. Next the 
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T•ble 3. Two-SUge IH1t-tqu~r• 1imult•neou1 .. qunlon models of 
tnimponatlon demand end supplv for the rur81 •nd urlNln eldlrlv. 

Model I Model 2 

Rearession Standard Regression Standard 
Explanatory Variable CoeCCicient Error" Coefficient Error" 

Demand Function for the Rural Elderlyb 

Intercept (constant) 0.045 1.559 -0.550 1.270 
Jn ADBUSMILES1 0.695 0.229 0.627 0.277 
Jn ELDPOP1 ·0.216 0.139 
(FR1) X In (FREQ1) 0.101 0.053 0.102 0.054 
(DR;) x In (l/RESTIME;) 0.102 0.045 0.102 0.046 
COMP1 -0.388 0.166 -0.310 0.153 
NUTR; 0.709 0.194 0.749 0.210 
In ELDPOOR; 0.198 0.134 

Supply Function for the Rural Elderly" 

Intercept (constant) S.277 0.573 3.138 0.392 
In ELDPAliS1 0.313 0.096 0 .308 0.100 
ln ELDPOP; 0.471 0.080 
(FR1) x In (FREQ1) 0.165 0.058 0.143 0.058 
DR; 0.465 0.195 0.468 0.199 
PRIVATE; -0.249 0.321 -0.197 0.331 
In POPDEN; -0.157 0.050 -0.105 0.046 
Jn ELDPOOR1 0.381 0.067 

Demand Function for the Urban Elderlyb 

Inte rcept (constant) -0.631 1.949 -0.831 0.687 
In EL_DPOP1 0.044 0.226 
In ADBUSMILES1 1.013 0.293 1.010 0.223 
(FR;) x In (FREQ1) 0.164 0.042 0.164 0.035 
(DR;) x ln (l / RESTIME;) 0.018 0.078 O.ot8 0.063 
COMP; -0.453 0.216 -0.451 0.168 
In FA RES1 -0.067 0.036 -0.067 0.035 
In ELDPOOR; • 0.043 0.164 

Supply Function for the Urban Elderly< 

Intercept (constant) 3.619 0.763 2.081 0.591 
In ELDPASS1 0.495 0.139 0.427 0.178 
In ELDPOP1 0.329 0.109 
(FR1) x tn (FREQ;) 0.008 0.059 0.026 0.074 
(DR;) x In (l/RESTIME;) 0.116 0.056 0 .131 0.066 
PRIVATE; -0.238 0.167 -0.331 0.205 
In POPDEN1 0.004 0.048 0.013 0.053 
In ELDPOOR1 0.355 0.129 

8The F-tnt Wiii not computed for uch regrossion coefficient bocauM it is not e11Bilablt 
from the Tim•.S•ri• Proc:umr computer program used in ISllrT\lting the two-stage 
lt1st«1u.1rft regression. 

bO.ptndonr vttltble • In ELDPASS1; R2 11Bluosare 0.691 for rurtl model I, 0.683 for 
rurt l rnodtll 2, tnd 0.935 for urbt n mode¥ 1 tnd 2. 

•o.p1nd1nt Y11rlo bl1 •In A08USMI LES1; R w lu-. are 0 .715 for rurol model 1, 0 .702 
fo r rurol modtl 2, 0.876 for urtwin modtl 1, end 0 .849 for urb<tn model 2. 

predicted value of ADBUSMILESi was substituted 
back into Equation 2 in lieu of the original 
ADBUSMILESi variable, and Equation 2 was estimated 
by using ordinary least squares. This procedure, 
called two-stage least squares, results in unbiased 
although inefficient estimates, which lose their 
minimum variable properties (15). 

Analysi s o f Tn nsportat i on Demand a nd Suppl y fo r t he 
Rural Elder l y 

The results of the two-stage least-squares regres
sions appear in Table 3. Rural model 1 defines need 
in terms of the total elderly population, whereas 
model 2 uses the number of elderly poor as a proxy 
for need. A close examination of both supply and 
demand functions reveals that ELDPOP is superior to 
ELOPOOR as an explanatory variable, as supported by 
the higher R2 and statistical significance of the 
functions. 

All the demand elasticities presented in Table 3 
appear with appropriate signs and orders of mag
nitude, showing demand elasticities lower than 1. 0 
in absolute values. These demand elasticities may 
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be contrasted with the previous elasticities esti
mated through ordinary least squares in Table l. 
The effect of the two-stage leaa t-aquarea estimation 
ia to increase the elasticities of all the variables 
except ADBUSMILESi, the supply variable whose 
elasticity ia depressed by the two-stage leaat
aquares technique. 

In contrast with the demand curve, the supply
curve estimation leaves a lot to be desired, partly 
because of the lack of cost data in its specifica
tion. The variable that identifies private owner
ship of the system ia statistically insignificant, 
and the sign of the DRi variable is contrary to 
expectations. ' Contrary to tira t impressions, the 
sign of the population density variable is correct 
in the supply elasticities. However, more work ia 
required, particularly in the area of coats, before 
a supply curve ia successfully estimated for trans
portation projects for the rural elderly. The func
tion derived may be interpreted as just a first 
approximation. 

Analys is o f Transpor t ation a nd Supply for the Urban 
Elderly 

The results of the application of the two-stage 
least-squares model to the transportation systems 
for the urban elderly also appear in Table 3. 
Essentially, although the two-stage least-squares 
models for transportation of the urban elderly 
exhibit R1 levels as high as those for the 
ordinary least-squares models presented in Table 2, 
the statistical significance of the demand 
elasticities is decidedly inferior to that in the 
ordinary least-squares models. 

Both simultaneous-equation models presented show 
insignificant reservation times and population 
elasticitiesi their comparable ordinary leaat
squares equations in Table 2 show a significant and 
important population elasticity and mixed results 
for the reservation-times variable. 

The inferior performance of the two-stage leaat
squares model may be due to the lack of proper 
specification of the supply function. In fact, the 
supply function estimates in Table 3 leave a lot to 
be desired1 they show insignificant frequencies of 
service and population densities. Part of the 
deficiency in proper specification is, of course, 
due to the lack of data on coats. Coat data are 
unavailable for most systems, especially for those 
funded by monies from HEN. 

COMPARISON OP DEMAND ELASTICITIES 

As a reference for the comparison of the reasonable
ness of the elastici tie a estimated by means of the 
direct-demand models, Tables 4 and 5 contrast the 
elasticity estimates from the previous tables with 
those estimated by other investigators. 

The rural transportation models estimated in this 
study are swnmarized in Table 4. Prom the viewpoint 
of forecasting accuracy, the ordinary least-squares 
demand models that have supply elements appear 
superior: evidence ia provided by the higher R1 • 

The two-stage least-squares models are a close 
second in terms of the R1 criterion of gooc:lness of 
fit. In terms of the reasonableness of the demand 
elasticities, Table 4 &hows all the demand 
elasticities to be reasonable and within the ranges 
estimated in previous studies (5) for the rural 
population in general. However, the two-stage 
least-squares model, which provides unbiased 
estimates of elasticities, appears to be superior to 
the ordinary least-squares models in this respect. 

The transportation models for the urban elderly 
are summarized in Table 5. This table shows that 
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Table 4. Comp1rison of demand 
.._ticitin for th• Nrml elderly. 

Variable 

ELDPOP1 
ELDPOOR1 
ADBUSMILES1 
FARES1 
(FR;) x (FREQ1) 
(DJti) x 

RESTIMEj)1 

COMP1 
NUTR1 

Table I 

Ordinary Least 
Squares 

Equation 2 

0.17 
NA 
0.79 
NA 
0.09 

--0.11 
--0.16 
0.29 

Reduced 
form 

Equation 4 Equation 3 

NA 0.59 
0.12 NA 
0.80 NA 
NA NA 
0.08 0.19 

--0.11 --0.06 
--0.13 --0.24 
0.28 0.47 
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Table 3 

Two-Staie 
Least Squares 

Burkhardt and 
Equation S Model I Model 2 Lago !.ii 

NA 0.22 NA 0.3 to O.S 
0.48 NA ·0.20 NA 
NA 0.70 0.63 0.84 to 1.09 
NA NA NA --0.13 to --0 .60 
0.1 7 0.10 0.10 O.SO to 0.60 

--0.07 --0.10 -0 .10 -0.27 to -0.50 
-0.lS -0.38 --0.31 --0.12 to--0 .29 
0.46 0.71 0.75 NA 

Note: NA • olesticitv 1stltl\ll11 noc av1llabl1 lrom tho rolovent demend eq111tion . 
"The elaoticitY of RESTIME1 11 identicol to tho • lastlcitV of 1 /RESTIMEj but hH cha"9'1d signs. 

T8bl15. Comp1rison of demand elutlcitla for the urban ald.rty. 

Table 2 Table 3 Other Studies 

Ordinary Least Squares Reduced Form Two-Staae Least Squares Kraft and 
Domencich Nelson Schmenner 

Variable Equation I Equation 3 Equation 2 Equation 4 Model 1 Model 2 (!1) (~) (!_!) 

log ELDPOP1 0.10 NA 0.82 NA 0.04 NA NA 1.10 0.78 to 1.24 
101 ELDPOOR1 NA 0.08 NA 0.77 NA 0.04 NA 
log ADBUSMILES1 0.94 0.95 NA NA 1.01 1.01 NA 0 .92 to I .35 NA 
101 FARES1 --O.o7 -0,07 -0.10 -0.10 --0.07 --0.07 --0.09 to -0.67 to --0.80 to --0.89 

-0 .33 -0 .81 
FREQ1 0.17 0.17 0.29 0.30 0.16 0.16 0.30 to 0 .71 NA 0.08 to 0.:!9 
RESTIME11 --0.04 --0.03 --0.26 --0.26 -0.02 --0.02 --0.30 to NA NA 

--0.71 
COMP; --0.22 --0.21 --0.48 --0.44 --0.45 --0.45 NA NA NA 

Note: Fere 11asticiti1111tlmotld In othor studin include ..0.20 ntimotld by Wernor (161, ..0.375 by Lisco 1171, ..0.11 to ..0 .68 by Caruolo (1) , and --0 .30 by Hendrickson 
and Shlffi 141. - - -

"The olasticitv of RESTIME1 i1 idontlcol to 1/Rl!STIME; but has a chango In sign. 

the ordinary least-squares models that have supply 
elements outperform the two-stage least-squares 
models in terms of R2 , statistical significance, 
and reasonableness of the elasticity estimates. The 
reduced-form elasticities are very sensible, but 
their R1 values are lower than those for the 
ordinary least-squares equations, which are the 
preferred predictive models in this case in spite of 
their estimation bias. Contrasting these demand 
elasticities with those of other studies in Table 5, 
the elderly demand elasticities appear to be 
slightly underestimated considering that the elderly 
~!aet!c! t!~~ ~hould ha•!e e~eeeded the ;er.e:~l 

population elasticities, given the off-peak travel 
characteristics of the elderly. 

CONCLUSIONS 

The direct aggregate demand functions for transpor
tation of the elderly presented in this paper show 
high R2 s and demand elasticities within the ranges 
estimated by previous investigators. The functions 
have been estimated from a national data base that 
includes observations from most of the states. We 
conclude that they are ready to be used in a variety 
of planning and design scenarios in both r ural and 
urban settings. 
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Cost and Productivity of Transportation for the Elderly 
and Handicapped: A Comparison of Alternative 
Provision Systems 

ALESSANDRO PIO 

This piper reports on one part of a comprehensive study of 56 specialized 
tr1nsportation providers throughout the United States. · Cost and productivity 
data for three different classes of providers (social service agencies, private 
contrecton, and transit authorities I are presented. Such data were examined 
for their policy implications for 1y1tems currently in operation and proposed 
coordination and brokerage efforts. A distinction was made between "per· 
calved" costs (items in the budget th•t require a monemy oudmyl ...., u
tual" costs (a more comprehensiN account of the raquiM _,_for sar· 
vice provision I. Such distinction helped mqil.;n seemingly irr1tional choices 
made by the providers studied and assisted in the determination of an "average" 
transportation budget for specialized services by major cost Items. A compari· 
son of the unit costs experienced by different providers revHled some uniform
ities: (al the systems that have the highest productivities operate in dense 
1rea1 and achieve a mix of group subscription and individual damand·respon1ive 
trips, (bl the separ1tion of ambulatory from nonambulatory clients can leld to 
111bstantial economies, (cl it i1 not as clear that contractual agreements offer 
lo-r costs when hidden costs are eccounted for, ind (di social service agencies 
are becoming increningly more expert in the provision of tr .. sportation ind 
in many cases have lowered their costs over time to a competitive level. On the 
basis of these findings, present ind planned systems should stress the intagr~ 
tion of group and individual trips and the separation of clients by ltl'lel of ser
vice required in order to ,_jn1'ze effic:ienc:y. 

It is difficult to analyze and evaluate the cost and 
productivity of transportation systems for the 
elderly and the handicapped (E&H) because the 
figures made available by the providers themselves 
are often incomplete, inaccurate, and scarcely 
reliable. Existing project reports, each referring 
to a specific geographic area and period of time, 
and each employing its own methodology in the 
definition of costs, do not allow for very 
meaningful comparisons of alternative provision 
systems from an economic viewpoint. 

At the SUie time several policy hypctheaes have 
been formulated on the basis of the results of local 
experiences. Among them are the alleged economic 
advantage of provision through contractual agreement 
over direct social service agency (SSA) provilion, 
the opportunity for the heavier involvement of 
transit authorities in E&H transportation, and the 
desirability of mixing different client and trip 
types. Although supported by individual atudies 
(and sometimes contradicted by others), many of 
these hypotheses have not been tested against 
comparable or consistent data sets. 

In 1978-1979 the University of Texas at Austin 
undertook a national study of the cost and 
effectiveness of alternative E&H transportation 
systems sponsored by the u.s. Department of 
Transportation. The study attempted to provide a 
detailed nationwide data base whose coat and 
productivity measures were developed by using a 
consistent methodology and comparable terminology. 
[All data presented here appear in more detailed 
form in that project's final report (!,).] 

STUDY BACKGROUND 

The purposes of the University of Texas study were 
manifold1 they included 

1. To look at the 
different alternatives 
characteristics of the 
economic ayatems, 

coat and productivity of 
in order to isolate the 
most productive and more 

2. To examine the impact of different foru of 
assistance (for example, capital grants for purchase 
of equipment as opposed to operating subsidies) on 
the behavior of the recipients at the local level, 

3. To develop a data base that would provide 
reference figures for a manual (2) addressed to the 
planning and evaluation needs of local E&B 
transportation providers, and 

4. To formulate policy suggestions baaed on the 
observed uniformities and the relative advantages of 
particular provision alternatives. 

Fifty-six providers were surveyed and were 
grouped into three major classes and further divided 
as shown below: 

1. Social service agencies (17): 7 national and 
reqional, 5 in urban setting, and 5 in rural settings 

2. Contract providers (28) 1 10 urban, not 
lift-equipped1 6 urban, lift-equipped1 and 12 rural, 
lift-equipped1 and 

3. Transit-managed syste111S (11) 1 urban, at 
least partly lift-equipped. 

Two different definitions of cost were elaborated 
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(,!) 1 •perceived• coats, which represent disburse
ment• m•de by the providers, and •actual• coats, 
which also include the coats not sustained by the 
provider but nevertheless essential for the execu
tion of the service. 

The distinction h relevant because the perspec
tive of the observer will determine which of the two 
definitions will be u1ed. An SSA or a direct pro
vider will base it• decision• on it1 perceived 
coats, since they are the ones that affect the re
sources it has available. Converaely, policymakers 
at an upper level will be interested in the total 
alllOunt of resources used in a given project, and 
thia perspective will bring them to look at actual 
cost figures. As a classic example, the use of a 
vehicle purchased on a grant and driven for a few 
hours a day by exiating staff may be the moat eco
nomical way for an SSA to provide transportation for 
i ta clients. The agency that funds the vehicle 
grant may wish to include the prorated coat of the 
vehicle (and the driver'• wage). If that is done it 
may be evident that a direct subsidy given to the 
clients to use existing providen in the co111111unity 
(such H a taxi company) is on the whole a more 
coat-effective approach. Both views of the same 
system are rational, once the underlying asswnptions 
and objectives are clear. Both definitions are 
therefore relevant for a meaningful analylia of any 
E•B system. In addition, however, the use of actual 
coat pattern• allOW8 the comparison of different 
types of providers from acrose the country, 

Thi• paper preaenta acme of the moat relevant 
study findings on the structure of the budget of E&H 
transportation providers, coat and productivity 
ranges and averages, and policy observations that 
were suggested by the experiences of the systems 
surveyed. 

In the fir et section of thia paper, the method
ology followed in the reconstruction of coat items 
is briefly explained. The incidence of different 
coat items (equipment depreciation, overhead, fuel, 
maintenance, insurance, and operating salaries) in 
the budget• of E&H transportation providers is ana
lyzed and compared. The second section of the paper 
maintains the distinction between perceived and ac
tual figures, and identifies range and average coats 
per indicea of operation (vehicle miles, passenger 
trips, and vehicle hours) for different categories 
of providers. The third section focuses on a com
pariaon between SSA and contract provision. 

The policy implications for both existing E&H 
transportation systems and the future of the 
r~ently introduced concept: Of b:cksr•;a 
coordination are au1111arized in the conclusions. 

COMPOSITION or THI E&H TRANSPORTATION BUDGET 

__ .. 
cauu 

Because available project data are usually vague or 
unreliable, it was important to accurately recon-
1truct the lllllOUnt (and the coet) of the resources 
involved in alternative form• of provision of E&H 
transportation. Data were obtained from published 
research reports, unpublished materials and records, 
on-site viai ta, telephone .interviews, or combina
tions of the above. These project-reported or sup
plied data were then •reconstructed• for all three 
cla1ses of providers. 

Reconatzuction Methodology for SSAs and Transit 
Syste11111 

A similar approach was followed for SSAs and transit 
ays te111a J it was necessary to handle contract pE"o
videra somewhat differently. For SSAll and transit 
systeu, expenses were grouped into six major cost 
it ... 1 equiP111ent depreciation, overhead, fuel, 
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maintenance, insurance, and operating salaries. 
Perceived coats were those reported by the providers 
in their budgets. In order to reconstruct actual 
coats, an extensive checklist to evaluate the ac
quired data was developed, and the information 
available in written report• waa supplemented by 
follow-up correspondence or telephone calla. 

When cost data were not available for SSAs or 
transit system providers, information was gathered 
on the resources employed (e.g., number and type of 
vehicles or hours of volunteer work), and estimates 
were made on the basis of reasonable coat figures 
from comparable providers. Full equipment cost was 
depreciated over a four-year period (a reasonable 
lifetime for lift-equipped paratransit vehiclea)1 
volunteer labor was calculated at either going wages 
for the same type of work or at minimum wage rates. 
When existing staff members were dedicating part of 
their time to the project, a comparable part of 
their salaries and indirect costs (benefits, 
insurance, etc.) was imputed to the E&H transporta
tion budget. If a specific cost item was clearly 
not reported at all, its value was estimated on the 
basis of that item's average incidence in the bud
gets of the same type of E&H transportation pro
viders. 

Reconstruction Methodology for Contract Providers 

When E&H transportation was provided through 
contractual agreements (the third class of pro
vider), the price charged by the contractor was con
sidered to be the perceived coat since it represents 
the monetary outlay necessary if this option is cho
sen. Detailed breakdowns by coat items are not nor
mally available from private contract providers, so 
that it was not possible to follow the format used 
for SSAa and transit systems. Three additional coat 
items had to be added to the price of contract ser
vice in order to reconstruct the actual cost: in
kind contributions, SSA equipment depreciation, and 
administrative costs. These items are often omitted 
by those evaluating contract provision, but their 
magnitude is sizable. Omitting such coats leads to 
an average 17 percent underestimation in the actual 
cost of service. 

Each of these three items can be significant. 
First, private contracts for service often con
template a discount on the total cost. If the 
agreement is with a taxi company and the price is 
based on meter. reading, it is not unusual for a 5 or 
10 percent discount to be granted at the time of 
p.!.~'!!!ent. Such : di3co:.:nt :::.n b: ~i:::r::d i:.: !n-k!.nd 
contribution or subsidy given by the contractor, and 
was accounted for, just as in-kind contributions 
such as volunteer labor were quantified in dollar 
terms in the analysis of SSA budgets. 

Second, some contractors manage and operate 
systems that use vehicles belonging to the public 
agency in whose name the service ia provided. 
Typically, such vehicles are leased to the 
contractor for a nominal sum, and their depreciation 
is not accounted for by either party. In such cases 
this item has been reconstructed and included to 
determine the actual cost. 

Finally, even when the system's operation is 
delegated to an outside contractor, an agency will 
still incur administrative costs that will vary 
according to the functions that have been retained 
by the agency. On the basis of information from the 
providers whose detailed data have been examined, 
administrative expenses range frOll 6 to 25 percent 
of total actual cost per tri::>r the average is lJ 
percent <.!>. 
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T•bl• 1. Ren .. and ner•at distribution of colt Item• 1xprnl9d 11 peroentt .. of totlll l'(ltlm oolt. 

SSA Transit-Managed System 

Perceived Actual Perceived Actual 

Cost Item Min Max Ava Min Max Avg Min Max Avg Min Max Av1 

Equipment depreciation 0 19 s s 16 12 I 21 9 s 23 14 
Overhead 0 18 10 17 42 2S 12 18 17 6 21 12 
Fuel 6 16 12 6 14 10 s 12 8 2 II 6 
Maintenance 3 17 10 3 13 8 2 13 9 2 22 8 
Insurance 0 3 2 I 7 4 4 7 6 2 9 s 
Operating salaries 49 72 ~ 33 48 -" 47 62 ...ll 42 72 ~ 
Total 100 100 100 100 

Note: Min • minimum p1rc1nt1ge r1pon1d; Max • tn1Kimum percentage reportldi Avg• ev1r1ge. 

Missing Cost Items in Direct SSA and Transit System 
Provision 

Social aervice agenciea' data usually required 
adjuatments in three cost itema1 

l. F.quipment depreciaticm ('llehicle•, wheelchair 
lifta, and radiocomnrunications equipment)1 Very 
often auch equipment is purchased entirely or nearly 
entirely through federal and/or state funds or else 
ia donated by organizations or private citizens. As 
a reault, moat of the SSAs do not include a prorated 
coat of such equipment in their figures or at the 
moat only depreciate the local share of such costs. 

2. Overhead (general administrative functions 
auch as certification of clients and eligibility 
screening, reservations intake, billing and 
accounting, elaboration of operating statistics, and 
program advertising and monitoring) 1 Many SSAs do 
not carry transportation as a line it- in their 
budgets since aucb proqra111S ha'lle often developed 
over a period of time and no specific full-time 
positi1>na have been created for the purpose. As a 
consequence, one or more agency staff members devote 
part of their time to the administration of the 
program, but the share of their salaries and other 
costs (such as utilities, supplies, and office 
apace) is not isolated or clearly defined. 

J. Maintenance and operating salaries (drivers 
and dispatchers) 1 In-kind contributions of volun
teer labor for any of these functions (especially 
driving) is the moat common cause of the difference 
between the perceived and actual costs for this item. 

In transit-managed systems, equipment deprecia
tion is the most frequent cause of discrepancies. 
Besides simply considering the local share, some 
transit authorities depreciate the equipment coat 
over 15 years, which is considered the average life 
span for a transit bus but is too long for para
transit vehicles. 

Comparison Between Transit Systrins and SSAs 

Table 1 gives the incidence, in percentages, of the 
six main cost items of the transportation budget of 
SSAs and transit systems derived from the 56 U.S. 
providers of E'H transportation previously men
tioned. It allows a direct comparison between the 
two classes of providers by using either perceived 
or actual cost figures. [For a more extensive 
treatment of the data, see Hickman, Pio, and 
Rosenbloom<!• Chapter 2 and Tables 1.5 and 1.7).) 

As mentioned previously, the average figures in 
this report have been obtained from a variety of 
sources throughout the United States. The range 
figures that accompany ,them show that variations 
caused by local factors and system characteristics 

---------- - - --· ... .... 

are fairly large. These range figures, however, 
indicate the extreme values encounteredr under 
normal conditions the spectrum would be narrower. 

The data from Table l can also be used for a 
comparison between SSA and transit-managed systems. 
First, SSAs seem to have higher actual overhead 
costs than transit systems in the provision of E'H 
transportation (25 percent versus 12 percent). This 
can be explained both by their limited expertise in 
the field and by the mixture of agency-specific 
activities with the provision of transportation. 
Conversely, the incidence of perceived expenditure 
is lower for SSAs because they often use part of the 
time of agency staff members as well as other 
resources (such as office space and telephone) 
without attributing such costs to the transportation 
program. 

Second, when actual costs are compared, operating 
salaries are a more relevant cost component for 
transit authorities (55 percent versus 41 percent 
for SSAs), mainly because of higher unit cost due to 
the unionization of the drivers~ [Perceived cost 
figures are not significant because so many other 
cost items (equipment, overhead) are on the average 
underestimated by SSAs that labor automatically 
becomes the major perceived component.] 

Finally, systems managed by transit authorities 
seem to be allocating less of their budget to fuel 
and oil consumption (6 percent versus 10 percent for 
SSAs), Although there is no clear evidence, it 
seems reasonable that such savings may be generated 
through mass purchase at a discount or through the 
use of more fuel-efficient and better-maintained 
vehicles. 

Magnitude of the Differential .Between Actual and 
Perceived Cost 

The distinction between perceived and actual costs 
and the use of the reconstruction methodol.ogy 
described earlier have made it possible to identify 
the items most often neglected in the available E'll 
transportation budgets. When SSAs or transit au
thorities directly manage a system, the items usu
ally underestimated are equipment depreciation, 
overhead, and operating salaries (because volunteer 
contributions or expenses paid for by higher levels 
of government are not accounted for). In the case 
of provision under contractual agreement, the 
omission of in-kind contributions from the contrac
tor in the form of price discounts, SSA equipment 
depreciation, and overhead expenses normally ex
plains the discrepancy between actual and perceived 
cost. 

The magnitude of discrepancy between perceived 
and actual cost for the three major alternatives is 
shown below. These averages are derived from the 
average values of Table 2. The unit of measurement 
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T•ble 2. Unit oon dmtll for c:I•- of E&H tnnsportatlon pro¥id9n. 

Cost per Vehicle Mile (S) Cost per Pusenaer Trip (S) Cost per Vehicle Hour(S) 

Type of Provider Min Max Avg Min 

SSA area anrages 
Actual 0.73 0.94 0.80 1.79 
Perceived 0.46 0.79 0.67 I.SO 

SSA urban 
Actual O.S9 1.6 I I.JO 2.37 
Perceived 0.27 1.43 0.69 1.09 

SSA rural 
Actual 0.66 l.49 I.I I 1.62 
Perceived 0.51 1.19 0.74 1.29 

Contnct, urban non-lift-equipped 
Actual O.S3 I.SS 1.08 1.48 
Perceived 0.46 I.JS 0.89 1.16 

Contract, urban lift-equipped 
Actual 0.58 2.36 I.Is 3.15 
Perceived 0.38 2.10 0.96 3.75 

Contract, rural lift-equipped 
Actual 
Perceived 0.10 3.21 0.84 2.90 

Transit system, urban lift-equipped 
AGtual 0.65 2.76 1.64 1.12 
Perceived 0.54 2.54 1.48 1.02 

10nly fl~"" wailabl1 for thi• c11egory. 

does influence the absolute size of the discrepancy 
but not the relative standing of the three provision 
systems. 

Percentage of Actual Cost 
Direct SSA Contractual Transit 

Unit Cost Provision Agreement Author it)!'. 
Per mile 28 17 10 
Per trip 24 17 17 
Per hour 18 Not available 7 

SSAs' perception of the cost of direct provision 
is the one farthest away from the actual cost. This 
misperception results from both a low degree of 
accuracy in record keeping and the fact that a 
significant amount of the resources used is provided 
by other entities (e.g., volunteers) or levels of 
government (e.g., grants for equipment purchase). 
As a consequence, SSAs that use their perceived 
costs as a reference figure will find direct 
provision preferable to other alternatives whose 
perceived costs are higher. This is in spite of the 

- -- .. 
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other alternatives to be more economical. 
This finding has often 'been used to prove that 

subsidized SSAs are unfairly competing against 
private contract providers. However, the above te.xt 
table clearly shows that even contractual provision 
displays a significant difference between perceived 
and actual costs. Since at the local level the 
comparison takes place between the perceived cost of 
both alternatives and since in both cases the 
underestimation is significant, we should conclude 
that the argument has limited validity. In fact, as 
will be shown, in many cases direct SSA provision is 
an economically rational decision even when actual 
service costs are compared. 

Finally, systems managed by transit authorities 
show the least discrepancy between actual and 
perceived costs net only because of their expertise 
in the field of transportation .but also because of 
the more stringent reporting requirements imposed on 
them. 

COST AND PRODUCTIVITY RANGES AND AVERAGES 

Cost and productivity data for the three major 
classes of providers further subdivided into seven 
classes are presented next. In order to make them 

Mu Av1 Min Mu Ava 

4.42 2.81 4.82 13.18 10.34 
4. 19 2.S4 4.0S 12.49 8.91 

S.12 3.94 13.871 

5.08 2.78 11.23• 

S.48 4.44 10.15 12.77 11.46 
4.77 2.91 S.27 11.11 8.19 

10.80 3.70 
8.62 2.83 

19.57 7.97 
17.39 6.68 

19.76 9.24 

10.84 6.16 9.84 27.54 17.86 
9.06 S.12 9.84 25.97 16.61 

comparable, cost figures are presented in terms of 
unit costs (respectively per vehicle mile, per 
passenger trip, and per vehicle hour). All three 
measures have been computed to provide the reader 
with data in a variety of formats. In the following 
sections the analysis will be based mainly on cost 
per passenger trip. 

The productivity data are presented per vehicle 
hour (total passenger trips divided by total vehicle 
hours), the indicator most commonly used in 
paratransit operations. Two additional measures are 
presented: passengers per vehicle mile (total 
passenger trips divided by total vehicle miles) and 
average operating speed (obtained by dividing the 
first indicator by the second). 

Cost: Reported Values and Preliminary Observation 

Table 2 presents the range of unit cost data for 
seven different classes of providers derived from 
the 56 U.S. providers mentioned above. Both actual 
and perceived costs are reported for each class. 
!:!!11!.rnwt1 auU ma1'imum uni c costs are, respectively, 
the lowest and highest costs reported by any 
provider within the cla,..1. Variations ~round th:l 
average and within the range are caused by the 
diversity of the local situations surveyed. They 
are reported here to underline the uniqueness of 
each system and to provide general reference 
points. (For more extensive treatment of the data, 
see Hickman, Pio, and Rosenbloom (1, Chapter 2 and 
Figures 2.1, 2.2, and 2.3).) -

The difference between perceived and actual costs 
(in both ranges and averages) is clearly apparent. 
The effects of this difference are also easy to 
detect. If, for example, we look at the provision 
in urban areas, SSAs have no incentive to delegate 
transportation of their clients to lift- or to 
non-lift-equipped contractors, since the average 
perceived cost of direct provision ($2. 78/trip) is 
lower than both alternatives ($6.68 and $2.83, 
respectively). This happens in spite of the fact 
that the actual cost of non-lift-equipped contract 
service ($3. 70) would on the average be lower than 
the actual cost of SSA service ($3.94). SSAs' 
actual costs are lower than those of other 
lift-equipped providers, and we shall see later that 
this is achieved through a mix of demand-responsive 
and group subscription transportation. 
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Table 3. Productlwity 1Me1ure1 fat' E&H tnnsporgtlon. 

Passen1ers per Vehicle Hour Passengers per Vehicle Mile Avera11e Operating Speed (miles/h) 

Type of Provider 

Social service agency 
Contract provider 
Transit authority 

Min 

0.72 
2.SO 
2.68 

Max 

4.SO 
6.40 

13.60 

Avg 

3.0S 
4.44 
S.82 

Min Max 

0.10 0.52 
0.10 0.36 
0.17 1.28 

Transit provision appears to be the most costly 
alternative, both in terms of cost per mile and cost 
per hour, although not necessarily so in terms of 
cost per trip. Providers in rural areas experience 
a wide fluctuation in unit costs coupled with higher 
costs per trip. These can be explained in terms of 
the peculiarity of some contractual agreements and 
the generally higher average trip length. 

Both urban lift-equipped contractors and transit 
systems have a higher average actual cost per trip 
than do non-lift-equipped contractors ($7.97 and 
$6.16, respectively, versus $3. 70) because of dif
ferences in equipment costs, boarding time, etc. 
The perceived cost for rural lift-equipped contrac
tors is also higher ($9.24). 

If we were to choose reference figures to in
dicate the unit cost of operating an E'H transporta
tion system, Table 2 can provide some general indi
cations according to the system's characteristics. 
An attempt to further generalize across classes 
(with all the risks and limitations involved in such 
a generalization process) would produce the follow
ing approximate value ranges: (a) cost per vehicle 
mile • s1.10-1.so, (bl cost per passenger trip • 
$4.SO-e.oo, and (c) cost per vehicle hour • $11.00-
18.00. 

Produc t i vi ty and Character i stic s of Most Eff i c i e nt 
Providers 

Table 3 presents three productivity indicators 
(passengers per hour, passengers per mile, and 
average operating speed) for the three major classes 
of providers. This classification by type of 
provider is not necessarily the most analytically 
useful, but it is the only one possible with the 
data available. [The source of the data, which I 
have elaborated, derives from 11 SSAs, 2 contract 
providers, and 9 transit-managed systems. More 
extensive treatment may be found in Hickman, Pio, 
and Rosenbloom (1, Chapter 2 and Table 2.4).J 

Average system productivity as expressed by the 
number of passengers per hour fluctuates between 3 
and 6 across the whole sample. It seems to be 
higher, both in average and maximum values, for 
contract providers and even more so for 
transit-managed systems. The higher productivity of 
the latter offsets at least in part the greater 
average cost of operation ($17. 86/h as opposed to 
the average of $10. 98/h for the ll SSAs that were 
examined). 

A closer look at the distribution of values 
within each class shows that there are relatively 
few providers that have rather high productivityJ 
they tend to raise the average for the class to 
which they belong. The conunon characteristics that 
these exceptions share can be sununarized as follows: 

1. Operistion in urban areas or in settlements 
characterized by fairly high density (which allows 
for better routing and less deadheading), 

2. Relatively few mobility-impaired riders who 
require special assistance (which shortens the time 
required for boarding and leaving the vehicles), and 

Av1 Min Max Avg 

0.27 2.88 23 .00 13.36 
0.23 17.74 24.00 20.87 
0.49 4.50 22.21 11.S I 

3. Provision, lllllOng others, of a considerable 
amount of group subscription rides or route-devia
tion trips (thereby approaching the operational 
characteristics of a chartered vehicle or a transit 
system). 

If these systems were excluded from the computation 
of the average productivity, the value for the 
remaining ones would be closer to 2.5-3 
passengers/h, and no significant difference between 
providers could be detected. 

Figures for passengers per vehicle mile are a 
traditional measure of productivity used by 
fixed-route bus operators. A more precise indicator 
could be constructed if passenger miles, rather than 
vehicle miles, were available but, because of the 
difficulty of collecting such data, very few •Yatems 
offer this information. The range of values 
observed varies between 0.10 and 1.28. Systems with 
the highest values are normally characterized by the 
provision of group or subscription trips and/or the 
fairly high density of the areas in which they 
operate (such is the case, for example, of 
transit-managed systems). The rural providers 
considered in this study averaged only 0. 04 
passengers/mile, which is the equivalent of a 
considerable average trip length of 22.2 miles. If 
we exclude the relatively few providers that have a 
fairly high value, the most conunon range in urban 
areas seems to be around O .15-0. 30, and the aver age 
is close to 0.20. 

Finally, it is possible to obtain average 
operating speed simply by dividing the first item 
(passengers per hour) by the second (passengers per 
vehicle mile). The data show that contract 
providers seem to operate at a considerably higher 
speed (though the figures should be taken with some 
caution, since they represent the average of the 
only two contractors for which data on the hours of 
operation were available). Other providers average 
about 12 miles/h, but the variations are significant 
among them, as the width of the range of values 
demonstrates. 

PROGRAM AND POLICY IMPLICATIONS OF SYSTEM EXPERIENCE 

An examination of the data presented in the previous 
section shows that on the average both unit coats 
and system productivity tend to become higher as we 
move from SSAs to contract provision to transit
managed systems. Average actual cost per trip grows 
from $3. 75 to SS. BO and $6 .16, respectively, and a 
similar pattern can be found in cost per mile (Sl.00 
to Sl.10 to Sl.65, respectively). Avera9e pas
sengers per vehicle hour increase from 3.05 to 4.44 
to 5.82. 

A closer look at the characteristics of the sys
tems studied makes it possible to explain the rea
sons for such differences and to draw some signif
icant policy inferences. Transit-managed systems 
will be considered. first, and attention will be then 
concentrated on the difference between SSAs and con
tract providers. 
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Higher Cost of Transit Provision 

Systems managed by transit authorities have the 
highest cost per mile and per hour. The higher wage 
rates paid by transit operations seem the primary 
cause of this phenomenon. At the same time, transit 
systems are generally available to the whole 
population of a locality and not just to a 
restricted client group. As a consequence, they 
tend to have longer operating hours and to maintain 
an excess capacity at times of day when demand is 
fairly low. Both factors tend to increase unit 
coats. The fact that they achieve a cost per trip 
lower than that of lift-equipped contract providers 
can be explained in part by the fact that transit 
systems exist only in urban areas where densities 
are higher and average trip lengths shorter than 
those encountered by the rural providers considered 
in the sample. As for the comparison with urban 
contractors, the transit systems that have 
significantly lowered their cost per trip seem to be 
those that have been able to provide both group 
rides and demand-responsive service. This aspect 
will be explored further when direct SSA provision 
and the use of contracted service are compared. 

SSAs and Contract Provision 

Incidence of Hidden Costs 

It has been claimed that the apparently lower cost 
of direct SSA provision of E'H transportation can be 
explained by the omission of several cost items from 
the budget. In fact, this understatement is 
significant--between 18 and 28 percent of the actual 
coat (see text table above). 

However, this study found that a similar 
phenomenon takes place when E'H transportation is 
managed by contract providers: Underestimation of 
coat, as the text table shows, is approximately 17 
percent. Although approximately 3.5 percent 
represents in-kind contributions (discounts) from 
the contractors, the remaining 13. 5 percent comes 
from the sponsoring agency's overhead expend! tu res 
and equipment depreciation. 

When the omitted items are included, the actual 
coat of contract provision is increased to a more 
realistic level, and the argument for SSA 
inferiority in terms of cost-effectiveness loses 
~ v~ A-'-• Dt..&.1:n'J~i1. i.u\.;ai .,coviciera engaqeci in 
comparing alternatives need to be aware of the 
necessity to include these considerations in their 
decision process. 

Separation by Client Needs 

The comparison between SSAs and contract providers 
bece111ea more meaningful if we break down the latter 
according to the type of vehicles used and if we 
limit ourselves to an urban setting. 

The average actual coat per trip for urban con
tractors that use lift-equipped vehicles ($7.97) is 
significantly higher than for those that do not 
($3.70) 1 SSAs average $3.94 per trip. Table 2 also 
shows that, in general, cost per trip can reach 
considerably higher values for individual 
lift-equipped providers. The upper limit of the 
actual cost range observed was Sl9. 57 per passenger 
trip, as opposed to $10.80 for trips on 
non-lift-equipped vehicles. 

Several reasons can be given to account for the 
greater cost of providing demand-reeponsive trips to 
severely impaired passengers. Larger vehicles 
equipped with wheelchair lifts and tiedowns are 
needed 1 however, nonimpaired persons can be trans
ported in normal cars, like those moat taxi fleets 
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use for their regular service. The higher cost of 
equipment (prorated through its depreciation) is 
therefore a first component. Such vehicles alao 
require more fuel and, in many cases, are charged 
higher insurance premiwna. Handicapped passen9ers 
also require more time and assistance in boarding 
the vehicles, and this causes the syste.m's produc
tivity (passenger trips per hour) to decrease. 

A clear policy implication derives frOlll this 
finding: Whenever possible it is highly advisable 
to separate mobility-impaired passengers from fully 
mobile clients and to adopt different modes of 
provision for the two. Even SSAs that use 
predominantly lift-equipped vehicles could achieve 
economies by tailoring their services to the special 
equipment and assistance needs of the clients. 

Directly transporting the severely impaired 
traveler and allocating the overflow of mobile 
clients to a taxi company under a contractual 
agreement is a method already used with success in 
many localities. In Austin, Texas, the cost of 
direct provision in Special Transit Service vans 
($10.84/trip) is significantly higher than the fare 
charged under agreement by a local taxi company 
($5.00). A similar difference in cost ($9.75 versus 
$4.10/trip) can be found in the operation of San 
Antonio (Texas) Randi Lift. Thia situation shows 
tbe potential for a complementary, rather than 
competiU.V1!, use of alternative providers. 

Mix of Trip Types 

Range and average cost figures reported in earlier 
sections of this paper have shown that some SSAs 
have been able to bring their costs to a level that 
is quite competitive with that of other providers. 
The mixing of trip types has played an important 
role in this process. 

The contract providers (both lift- and 
non-lift-equipped) considered in this study are 
typically involved in individual, demand-responsive 
trips from many oriqins to many destinations. A 
close examination of the service characteristics of 
the SSAs shows a mix of demand-responsive trips with 
other group trips of the one-origin-to-one-destina
tion or many-origins-to-one-destination type. 

Handicapped persons who go to work or rehabilita
tion courses typically need transportation in the 
early morning and late afternooni senior citizens' 
meals normally take place at lunchtime. Individual 
demand-responsive trips (which are in greater demand 
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afternoon) can be scheduled around this skeleton of 
subscription group transportation. Such an 
arrangement allows for the utilization of a system 
at levels close to full capacity. In reality, the 
integration of different kinds of trips does not 
always proceed as smoothly, since schedulinq 
conflicts often develop and the resources available 
to a system may not be adequate to cope with 
utilization at full capacity. Vehicles may be idle 
but there may not be anybody available to drive 
them, or intense use of a vehicle can cause serious 
maintenance problems, just to mention a few 
recurring proble111S. 

Across all types of providers the cost per group 
trip is much lower (from one-half to less than 
one-fourth) than the cost of demand-responsive 
service, as Table 4 [an elaboration of survey data 
(1)) clearly points out. The reasons for such 
di°fferencea are intuitive, since group trips 
concentrate the time-consuming boarding process, 
allow for reduction in miles traveled due to easier 
routing, and better utilize the capacity of the 
vehicles. The policy followed by SSAs of 
integrating group and demand-responsive tripa that 
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T1ble 4. Cost comperison i.t-n 
c9rnlnd-ftlporuive end group subscrip-
tion trips. 

Type of Provider System 

Cost per Mile($) 

Demand· 
Group Responsive 
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Cost per Trip (S) 

Group 
Demand· 
Responsive 

SSA Allied Services (Jackson, Mississippi) 1.33 1.29 0.89 3.91 
Contractor Variety Care Van (Dallas, Texas) Not Not 3. 70 4.9S-6.20 

available available 
Contractor Goodwill Rehabilitation Service 0.67 0.78 3.75 5.39 

(San Antonio, Texas) 
Transit authority Dial·A-Bat (Brockton, Massachusetts) 1.44 1.53 1.12 S.99 

have different peak demand hours can be 9eneralized 
to other providers; the policy seems particularly 
useful for systems that are atte:mpting coordination 
or brokerage efforts. 

In addition, the operation by private for-profit 
contractors of lift-equipped systems that employ 
dedicated vehicles and drivers does not present 
economic advantages over direct SSA provision. The 
two ayst~ms foe which data are available (Dade 
County, Florida, and Fort Worth, Texas) show costs 
of $19.57 and $9.16/trip and $2.36 and $1.11/mile, 
respectively. Such costs are not any lower than 
those incurred by SSAs and are in fact higher than 
the · average for lift-equipped contractors 
($7 . 97/trip). 

Prom an economic viewpoint, therefore, it seenis 
that the role of contract provision should be in the 
complementary service to non-mobility-impaired 
clients rather than in the parallel development of 
systems that have dedicated vehicles and drivers. 

CONCLUSIONS 

In the course of this study, an extensive data base 
on the cost and productivity of E'H transport.ation 
has been reconstructed and analyzed. Both the 
perceived (direct outlay of the provider) and the 
actual cost (1110netary equivalent of all the 
resources necessary) for the provision of the 
service under different arrangements have been 
deter:mined. 

The average budget for different types of 
providers has been compared, showing the signifi
cantly higher incidence of overhead expenditures for 
SSAs and of labor costs for transit-managed sys
tems. All three classes of providers considered 
(SSA, contractor, and transit) show eJzable dis
crepancies between their perceived and actual costs, 
although the reporting accuracy seems to increase as 
we go from the first to the last. The use of per
ceived cost as a decisive criterion at the local 
level explains SOl'lle choices that would otherwise 
seem irrational from a broader policymaking perspec
tive. One such choice is the direct SS.A provision 
of transportation to clients who are not severely 
impaired and could be 1110re efficiently and eco
nomically served by contract providers such as taxi 
carriers. 

Both cost and productivity ranges and averages 
have been presented, maintaining as detailed a dis
tinction between the alternative provision systems 
as the existing data allowed. These data, and the 
percentage budget composition illustrated earlier, 
can be cautiously used as reference figures in as
sessing a system's performance against that of the 
fairly large number of providers in the nation whose 
operating statistics have been organized by means of 
a uniform methodology. 

Pinally, a direct comparison of the different 
provision alternatives produced some interesting 
results in terms of policy implications. 
Transit-operated systems are consistently found to 
be the most costly, because of the higher inciden.ce 

of excess capacity at some till'les of the day. If 
cost items such as equip111ent depreciation, overhead, 
and in-kind contributions that are norully Ollli tted 
when contract provision is considered are allowed 
for, the often-proclaimed competitive edge over 
direct SSA provision is eroded. 

Purther1110re, it appears that, by providing a mix 
of demand-responsive and group trips that have 
different peak-demand times, SSAs have been able to 
lower their unit costs. Although such integration 
does reduce unit costs for the system on the 
average, the inevitable higher cost of providing 
individualized, demand-responsive, many-origins-to
many-destinations transportation must be acknowl
edged. · It is, therefore, especially important to 
identify the actual needs of the client group served 
in terms of special assistance and equipment and, 
whenever possible, to differentiate between those 
clients who can use more conventional transportation 
modes and those who cannot. By providing the former 
with a less specialized, but still adequate, trans
portation service (typically a taxicab or non-lift
equipped provider) , considerable money can be saved 
and can be used to improve service for the remaining 
seg•ent of the client population. 

The application of these concepts can be extended 
to the whole field of E•R transportation, regardless 
of the nature of the provider, and should be of 
special interest for the coordination projects now 
being implemented. Such projects are faced with a 
wide client population characterized by different 
needs, peak-demand times, and trip characteristics 
and have the possibility of using different modes of 
transportation in a creative combination that better 
exploits their characteristics and complementarity. 
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Impacts of Allegheny County's Access Program 

KEITH FORSTALL, ERVIN S. ROSZNER, AND THOMAS V. LETKY 

Accet1 i1 • countywida door-tHoor tr11n1portation systam fot lhe elderly and 
hmndicapped in the Pittsburgh, Pennsylvania, area th1t i1 conducted under the 
Senlm mnd Melhods 0.monrtratioru Pr0gmn of the Urban MaH Transporta
tion Administration (UMTAI. Acceu i1 m1na119d for UMT A •nd the Port Au-
111orlty of Allegheny County (PAT) by Multl1yrtem1, Inc., 1 private compmny 
ttuit ICIJ H mntl'81 broker of tranaportltlon for hu1111n Mrvim eg1nci111 i nd for 
Individual eld.rly and handicapped persons. The senioe is provided under con
tnct thrOUF the U• of vehldet operated by • mixture of exirtlr!i private for
proflt Cllrrien and nonprofit 1genclt1. Each providet i1 mloned • tpaciflc 
sarvice IFH, and all requub for servlc. In that arl!• are normally handled by 
that providlr. The broker can •lso arran119 backup service whenever neceuwy. 
The Acceu program, including a d11crlplion of Iha service, the dellvuy net
work, and implementation iuun, ii dlscu1Md. The fare •Y1ttm 11 des¢ribed, 
includlng the zona nructurt, the use of scrip c:oupon1 to pay for 1ervice, 
the 1199ncy billing system, and lhe useMide subsidy program spon10ttd br 
PAT for those wtlo cannot u111 the fixed· route tran1it iymm. The brolcer-'t 
role In man•ging funds to pay for service on a wehicle·hour buil 11 alto 
dacribed. Imp.ch on agencies, individuals, carriers, and th• quality and 
cost of Mlrvic:e a re discuuad. Service ttatlltiCI for the f irst e1~t montht 
of service a.re prHented. 

Access is a countywide transportation program in the 
Pittsburgh area that has been established to improve 
mobility for the elderly and handicapped and to 
provide benefits to social service agencies through 
coordination. It is funded as a two-year demonstra
tion program under the Service and Methods Demon
stration (SMD) program and is currently entering its 
second year. 

Access is a door-to-door, advance-reservation, 
shared-ride service for persons 60 years of age or 
over and for persons who are handicapped regardless 
of age. The service is provided through the use of 
vehicles operated by existing private for-profit 
carriers and nonprofit agencies. Service costs are 
borne by social service agencies, by individual 
~id~:~. ~nd by th~ Po~t AuthoLity vf All~yh~ny 

County. Access services are managed by a •broker,• 
Access Transportation Systems, Inc., a wholly owned 
subsidiary of Multisystems, Inc., which is charged 
with the responsibilities of organizing and managing 
service delivery and of coordinating the demands of 
individuals and agencies for this service. 

Access offers a uniform system of fares that can 
be predetermined, a comprehensive countywide deliv
ery network of lift-equipped and other paratransit 
vehicles, and a convenient, easily monitored scrip 
system that facilitates the application of user-side 
subsidies. 

Access officially began offering service on March 
14 , 1979 . By October 1979, monthly ridership ex
ceeded 6000 passenger trips. 

PROGRAM DESCRIPTION 

This section provides brief descriptions of the key 
design and operating components of the Access system. 

Coordination 

In its oriqinal conception, ~cess was primarily 
qeared toward coordination of human social service 
agencies. Because of the multiplicity of agencies 
that provide services directly or through contracts 
with for-profit carriers (mostly cab companies), a 
principal design feature of the Access system was a 
coordinated, nonduplicati ve deli very network . Th ls 
had to be accomplished in an environment in which 
for-profit carriers had •turf• rights, firmly 
established by traditio.n and often (but not always) 
confirmed by regulatory approval . 

Also, nonprofit agencies provided services 
directly to their clients in many portions of the 
county. Needless to say, this often met with a 
degree of resistance from the cab companies. To 
confuse matters, the authority to regulate service 
and similar issues was disputed between the state 
Public Utilities Commission (PUC) and the reqional 
Port Authority of Allegheny County (PAT). 

Delivery Ne t work 

In this environment, we decided to establish a 
comprehensive delivery network that produced the 
bEnefits of the competitive marketplace through a 
contract bidding process. At the same time, we 
decided that contract awards would give each of nine 
sections of the county [total area 1866 km2 (729 
miles1 l] exclusively to one carrier . This was 
intended to maximize the capability for ridesharing 
in anv location descite :?OtP.nti~11 y lnw n~m~nn 

densities. 
The service is currently provided by a network of 

~igt.t ca~~i~Ls, includin9 £our taxicab companies, 
one nonprofit chair carrier, and three nonprofit 
human service agencies. Despite the original intent 
to give exclusive responsibility for each area to 
only one carrier, cooperative arrangements were 
eventually negotiated in several areas to allow 
better distribution of resources. 

Communication 

Because of the unique correspondence of a single 
carrier to any given geographic area, there was no 
necessity for central dispatching. Each carrier 
could handle all calls for its area. .Acc,ss 
installed a Centrex system that linked all 
contracted carriers with each other and with the 
central Access office. Thus , if consumers called the 
wrong number or needed to be referred to a different 
carrier or to the central office for any reason, 
they could be transferred without redialing. The 
Centrex system was part of a systematic effort to 
make the service as simple as possible to th@ user. 
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The direct scheduling through carriers also achieved 
this by maintaining the status quo for many 
individuals and agencies whose traditional carrier 
became part of the Access system. 

To date most nonsponsored trips have been 
scheduled directly by the rider with the appropriate 
Access carrier, whereas all agency-sponsored trips 
have been scheduled through the central Access 
office. As a test for the efficacy of centralized 
scheduling, all Saturday trips are also being 
scheduled through the central office. 

As part of the demonstration grant, contingency 
funds were made available to offset initial short
falls in revenue and to permit some experimentation 
with fares and carrier payment mechanisms. Revenues 
were fixed on the basis of the Access fare system 
and charges accrued on the basis of hours or miles 
of service provided. The Access fare system is based 
on a zone fare schedule that incorporates 195 zones 
and a computer-calculated fare schedule that with 
some modification (for geographic barriers such as 
rivers) uses the airline distance between zone 
centroids as its basis. 

Access estimated the carrier costs that would 
result from the bid process (in passengers per 
vehicle hour), and the typical trip length (in miles 
per passenger). From this an average revenue per 
passenger and per mile were determined and used to 
calibrate the fare schedule. The resulting fares 
were equivalent to approximately $0.48/km of road 
distance ($0.77/road mile). Although the savings 
varied depending on trip length, Access shared-ride 
fares were typically expected to be 20 percent lower 
than if the service were purchased frOlll the certi
fied carriers at their exclusive-ride rates. 

Payme'nt 

The Access system allows payment for service in one 
of two ways. Individuals may buy scrip tickets by 
mail front Access, redeemable for service by giving 
the tickets to the driver. Agencies may set up 
billing accounts with Access for trips arranged by 
agency staff. Trips are then dOCUllle?lted and billed 
to the agency at the end of the month. 

In a program closely related to the SMD project, 
Access sells special scrip for which PAT subsidizes 
75 percent of the face value. Eligibility to use 
this scrip is limited to those who are unable to 
board a PAT bus. 

Service Hours 

Access was originally offered from 6:30 a.m. to 
10:30 p.m., Monday through Friday. After four months 
of service, Saturday service was offered during the 
same hours. The service nominally requires 24-h 
advance notice, but inanediate requests will be 
handled in emergencies if possible. Return trips 
from medical appointments are scheduled on a 
demand-responsive basis. 

Policy Formulation 

Major project policy decisions are reviewed by the 
Southwestern Pennsylvania Regional Planning Conanis
sion' s Handicapped and Elderly Transportation Ad
visory Conani ttee at its monthly meetings and by a 
small technical advisory task force of consumers and 
other interested parties. 

PROJECT RESULTS 

In many ways the l\ccess program has already proved 

I\ ' .,.. .,~ _. 0 - • 
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highly successful. In other respects, the value of 
the project will take longer to assess, and in some 
ways the program has clearly left an opportunity to 
accomplish greater things in the second year of the 
project! The assessment of results to date will 
focus on five basic impact areas: impacts on con
sumers, impacts on agencies, impacts on service 
quality, impacts on carriers, and public subsidy 
costs. 

Impacts on Consumers 

Although the service is available to all elderly and 
handicapped persons, severely physically disabled 
persons who ride without agency sponsorship have 
been the primary beneficiaries because of a 75 
percent fare subsidy provided by PAT. Individuals 
eligible for the PAT subsidy thus realize far 
greater economic savings than result from the 
shared-ride cost savings alone. The use of the 
Access system to meet PAT's accessibility 
requirements (prior to Section 504 regulation) was 
documented in the area's transportation improvement 
program (TIP). 

Under the PAT program, users are certified 
through a simple yet definitive interview conducted 
by a physical therapist. A mock-up of a PAT bus 
entrance is provided and those who can climb the 
steps are not certified. In direct contrast to many 
programs, statements by the individual's own 
physician are given only marginal consideration. At 
the reconanendation of consumers themselves, PAT 
maintains strict eligibility restrictions but sets 
no limits on travel within the l\ccess system by 
those who are certified. 

In the first eight months of operation, Access 
had certified more than 1100 persons for PAT's 
subsidy program. Of these, about 60 percent use 
wheelchairs. To put this in perspective, a 1976 
study by the regional metropolitan planning 
organization (MPO) estimated that there were 6000 
persons in Allegheny County who were unable to use a 
bus (and who were not homebound). By October, 
ridership among PAT-certified persons was running at 
3200 passenger trips/month or 2. 9 trips/person 
certified. Those eligible for the PAT subsidy 
incurred an average of out-of-pocket cost of 
$0.88/trip, compared with the base PAT bus fare of 
so.so. 

Ridership by ambulatory individuals who are not 
eligible for the PAT subsidy and who ride Access at 
their own expense has been disappointing, totaling 
only 400 rides in October. Apparently, the 
inconvenience of mail-order scrip purchase and 24-h 
notice outweigh the potential cost savings for these 
riders. 

Impacts on llgencies 

It was originally expected that the .Adult 
Services/Area Agency on Aging (AS/AAA) would form 
the backbone of the Access program at about 5000 
trips/month. In fact, many design features were 
incorporated with an eye to acconanodating the 
largest single purchaser of special services in the 
county. 

Fortunately or unfortunately, things did not work 
out as had been planned. At the time Access began 
operation, AS/AAA was just beginning to recover from 
a severe cutback in its transportation budget. For a 
variety of reasons, they decided it would not be 
expedient for them to joint the l\ccess program at 
the outset. On the minus side, this lowered 
achievable productivities and resulted in lower 
total ridership figures than had been projected. On 
the plus side, this gave the Access program some 
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breathing room to work out the buga in -ita service 
and also forced the pr09ram to focus more on smaller 
agencies that stood to gain more from the economies 
of scale. 

By October 1979, 25 agencies were purchasing 
service throuqh Access. Their combined ridership was 
about 2600 trips/month, or 42 percent of total 
ridership. The general level of satisfaction amonq 
these aqency participants has been encouraginq. Many 
have cited the reduction in the administrative 
burden of trip scheduling and monitoring as the 
primary benefit. In addition, agencies are 
benefitinq from the lower fares made possible by the 
increased rideaharing. 

Impact on the Quality of Service 

Access has initiated several programs to improve 
service quality for all system users. These include 
better insurance protection, better-trained drivers, 
safer vehicles, better service reliability stan
dards, and an ombudsman service. 

Prior to Access, many carriers carried the bare 
minimum of coverage required by the PUC 
(S25 000/peraon, SlOO 000/occurrence). Indeed, some 
carriers provided more, but a passenger could not be 
quaranteed of this. Access raised all its carriers' 
limits substantially and also purchased an excess 
liability policy that covered itself and the Port 
Authority well beyond the increased limits. 

To make sure that the likelihood of passengers 
ever invokinq those policies was minimized, Access 
supervised the development and administration of a 
half-day driver traininq program that all regular 
Access drivers were required to complete. The 
program puts heavy emphasis on understandinq the 
nature of handicapped consumers' disabilities and on 
empathy training. Drivers are •handicapped• with 
blindfolds, crutches, and/or wheelchairs and are 
then forced to negotiate an obstacle course, to go 
out on a downtown street (where they typically 
report feeling extremely self-conscious), and to 
board and ride a van. Many drivers have commented 
very favorably on this course, regardless of the 
number of years of experience they have had in 
driving the handicapped. 

A related program that Access has conducted is a 
vehicle inspection program. Access carrier contracts 
stit>ulate minimum standards for vehicles. and thf!Bf! 
standards are beinq enforced by on-ai te inspections 
and detailed follow-up efforts. 

~ceme hae Uev~luped what la undoubtedly the ·moat 
comprehensive data-collection and analysis program 
of its kind in the country. The llcceas management 
information service (MIS) system is baaed on the 
premise that maximum information is obtained by 
recognizing the inherent data-collection limitations 
of private operators and by requesting no more than 
can reasonably be expected accurately and 
completely. The resulting information is analyzed to 
detect trends, weaknes•as, and strengths of each 
carrier and of the Ac:ces• system as a whole. This 
data base has provided valuable information for 
negotiating with carriers, both as a tool for 
constructive change and occasionally as a weapon 
against unsatisfactory performance. 

Tied in to this is one of Access' strongest 
benefits. Of all the services that Access performs, 
one of the most important on a day-to-day basis for 
the individual consumer is the ombudsman role. The 
llccess central phone receives many calla, 
particularly in the late afternoon, from persons who 
have been •tranded because of a delay at the clinic, 
a •1o•t" return pickup by the carrier, or some other 
unforeseen circumstance. Access serves these persons 
in a way that no other entity could by articulating 
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their needs to the appropriate carrier and by 
getting emergency backup •ervice arranged as 
necessary. All who have handled the phone on such 
occasions can atte•t to the importance of such 
services for these person•. 

Access has also assumed a broader role than 
originally anticipated in providing elderly and 
handicapped consumers with information about 
transportation (and other) services available to 
them in the community. For example, many callers are 
referred to agencies that provide transportation at 
no cost to their clients. From this activity has 
evolved a comprehensive guide to transportation 
services that are available to elderly and 
handicapped persona in the county. 

Access has taken its re•ponsibility to its 
clients very seriously. All service-related com
plaints are documented and followed up by telephone 
and/or in writinq, both with the carrier involved 
and with the complainant, and pursued until there is 
a satisfactory resolution. In some cases, there i• 
no satisfactory resolution in the short run (e.q., 
capacity constraint), but even this is communicated 
to the client. 

Impact on Carriers 

Clearly, one of the impacts on carriers has been 
that they have had to respond to a sinqle, 
persistent voice nagginq them to do better. Seat 
belts have been put in vehicles, circuitous routing 
ha• been minimized, and complaints have been cut 
back significantly despite the increasing volume of 
service. 

As a growing business, Access has spurred new 
investments in vans and lift equipment. Despite a 
steadily declining budget within the major social 
service agency (AS/AAA) , Access business has helped 
to keep the special services seqment of the private 
for-profit sector healthy. After eight months of 
service, Access was spending more than $46 000/month 
on this sector alone and a total of more than 
$59 000/month amonq all certified carriers 
(including the nonprofit chair carrier). Thus, the 
Access program is clearly benefitinq the traditional 
providers of service. 

Of course, some of the Access carriers are 
nonprofit social service agencies. Although their 
contribution iA inv,.11u1hl• in 1-h• .. p•rl¥l,. '"'!:'••! ~~ 

which they have been chosen, these carriers provide 
barely 10 percent of all llccess trips. 

Public Cost of Service 

Access was originally intended to break even on 
provision of servicer the SMD grant was to pay for 
development, startup, and administrative overhead 
costs. As explained earlier, several important 
assumptions were critical in meeting the objective 
that revenues should equal costs. In fact, several 
of these assumptions were incorrect: 

1. Average trip lengths were longer than expected. 
2. The heavy predominance of wheelchair patrons 

coupled with the failure to attract the AS/AAA 
business and the unattractiveness of the service for 
ambulatory individuals led to lower demand densities 
and lower vehicle productivities than expected. 

3. Carrier costs rose quickly because of 
escalating gasoline costs and the general inflation. 

All a result, the Access fare schedule, which had 
been developed by usinq cost and productivity esti
mates from recent contracts between cab companies 
and nonprofit agencies, produced inadequate revenue 
from the start. The deficit per passenger in October 
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T1bl1 1. Trip origin and d1nin1tion pittern1. 

Destination (%) 

Trip Intra-area Other 
Orig.in Trip CBD Areas Total 

Area I 1.0 0.8 0.5 2.3 
Area II 0.0 I.I 0.2 1.3 
Area Ill S.2 0.2 0.3 S.7 
Area JV (except 

CBD) 14.7 11.S 2.1 28.3 
CBD 9.4 25.1 34.5 
Area V 0.7 0.4 1.0 2.1 
Area VI 12.6 10.S 1.7 24.8 
Area VII 0.4 0.3 0.3 1.0 
Total 34.6° 34.2 rr:r foo-:o 

1979 was $5.47. PAT supplied an additional 
SJ.36/passenger trip in subsidy for certified in
dividuals. All in all, subsidies on nonsponsored 
trips by persons unable to use the bus amounted to 
S8.83/person trip, and total subsidy provided for 
service to the nonambulatory for these nonsponsored 
trips is expected to total about $235 000 through 
the first year. 

SERVICE STATISTICS 

For those who want a slightly more detailed profile 
to the use of the Access service, the following 
exhibits and discussion may prove useful. 

Ridership Growth 

Figure 1 shows the early rate of growth of the 
Access service. Growth has been steady in all 

June 

Month 

July Aug · Sept Oct 

Figure 2. Acceu 11rvice 1re11 ind f1r1 zon11. 

categories, although penetration of the scrip-users 
market is more advanced than penetration of the 
agency market. Eventually, agency ridership is 
expected to account for 65 to 70 percent of all 
trips. Escorts are tallied separately and account 
for roughly 4 percent of all passengers. 
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Figure 3. Ridership by time of day. 
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Trip Origins and Destinations 

Table 1 shows the distribution of trip origins and 
destinations related to the areas delineated in 
Figure 2. Despite the numerous fare zones, much of 
the travel is concentrated in specific corridors. In 
particular, 24 percent of trips are destined for the 
two central business district (CBD) zones, 24 
percent return froni these two zones, and an 
additional 9 percent of all trips are taken within 
these two zones. Thus, almost 60 percent of all 
trips serve the major activity centers (business and 
medical centers) in the downtown, North Side, and 
Oakland areas of the city. Local trips in the 
eastern neighborhoods of the city or in the heavily 
populated South Hills suburbs constitute another 26 
percent of all trips. Travel that originates in the 
more rural sections of the county remains extremely 
low. This reflects not only the smaller number of 
persons (90 percent of the population lives in 37 
percent of the county's area) but also a habitual 
lack of travel by these more isolated persons. 

It is estimated that 32 percent of trips are 
taken primarily for educational purposes, 30 percent 
are oriented to paid employment or other work-re
lated activities, 21 percent are taken for medical 
reasons, and 17 percent are taken for social and 
recreational reasons. 

·-
Figure 3 shows the distribution of trips by time of 
day. Times are based on scheduled pickup times. The 
graph displays the normal twin peaks of heavy 
work-trip patronage. Surprisingly, though, both 
morning and afternoon peaks are earlier than for the 
general public. The morning peak may be explained by 
the concern of riders of a shared-ride service that 
they not be late for work. However, it is less clear 
why the afternoon peak is over by . 4:00 p.m. 

Productivities 

By October 1979, vehicle productivities, excluding 
mete1:ed cabs, had reached l.3 passengers/vehicle-h. 
Although this figure is lower than that hoped for, 
it is within range of tbe vehicle productivity 
figures of Orange County, California, and Boston, 
Massachusetts, where similar services are running in 
the range of l.S-2.0 passengers/vehicle-h. 

CONCLUSIONS 

After the first eight months of service, Access has 
already established itself as a major influence on 
the mobility of the handicapped. As a mechanism for 
providing accessibility to the nonambulatory at 
comparable fares, Access has proved an immediate 
success to a large number of persons. As a consumer 
ombudsman and as a powerful market influence on 
vehicle, driver, and insurance standards, Access has 
demonstrated that it is a powerful voice for the 
consumer. 

Access has had moderate success in providing 
coordination benefits to agencies. Its greatest 
increases in ridership over the coming months are 
expected to COllle from this market. For the 
ambulatory individual, Access has had the least 

day-before advance-notice requirement. Finding 
creative ways of attracting nonhandicapped elderly 
persons to Access will be a major challenge. 

To date, Access has failed to realize the level 
of productivity gains originally envisioned. Now 
that the service has been established, this will be 
a major focus as the program moves into its second 
year. 
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Local Responses to Meeting the Transportation Needs of 

the Handicapped: The Experiences of Six Texas Cities 

SANDRA ROSENBLOOM 

The attempts of six Texas cities to meet the tr1111sportation needs of handicapped 
citizens by making extensive use of existing community transportation providers 
ere described. An analysis of these experienoes reveals that intuitive solutions 
to providing cost-effective servioes for handicapped riders are often simpllltic. 
In particular the 1naly1is found that (a) contracting with an existing provider 
is only cost .. ffective If the provider is asked to perform tradltionel 11rvices 
and not innoVltive ones, (b) contracting with an existing provider can only 
111nerate cost savings If a city is willing to trade off direct control end SUIN!'Vi· 
sion for lower unit costs, (c) dedicated sarvioes (vehicles and driven) can pro
vide 1 high level of service but often It high unit costs, (d) segregating riders 
who require minim1l 1ssistanoe from those who require exten1ive aailtllnce 
can reduce costs If different providers are usad for 11ch group, and (1) every 
limitation on rider eligibility and contract sarvice provision 91ne111tas the 
need for additional administrative staff, which can 1ignificantly incr•• 
unit costs. Tba experiencas of the six Taxes cities suggest that solutions to the 
problem of devising transpomtion servioes fm rpKial groups depends on care
ful analysis of the capabilities of exiltil'lll community providers; 1 firm undlr· 
ltlnding of the trade.offs between levels of servloe, cost, ind control; ind 
soma hard decisions about what lewel of transportation servict a community 
expects and to which special groups it should be deli-•d. 

Many u.s. cities are responding to the transporta
tion needs of elderly and handicapped (E&H) citizens 
and to their interpretations of Section 504 regula
tions administered by the Urban Mass Transportation 
.Administration (UMTA) in a variety of ways. Because 
UMTA' s final regulations were so long in coming, 
many localities felt free to devise their own ar
rangements and their own organizational solutions to 
the problems of these citizens. This paper presents 
information on how six Texas citi es whose popula
tions ranged from 313 000 to 1 455 000 people (esti
mated 1976) have responded in different ways to the 

Tabla 1. Basic characuristics of E&H transportation in six Texu citln. 

Type of Eligible Eligibility 
City Population Service Riders Screener 

Austin 313 000 24-h notice Handicapped only, City 
citywide 

Dallas 849 000 24·h notice Handicapped only, Social service 
limited service agencies, pri· 
area vate doctors 

El Paso 391 000 24-h notice Handicapped only, Social service 
citywide aaencies, pri· 

vete doctors 
Ft. Worth 368 000 24-h notice Handicapped only, City 

citywide 

Houston I 4SS 000 24·h notice Handicapped only, Transit property 
limited service 
area 

San Antonio 784 000 24-h notice Handicapped only, Goodwill, transit 
citywide property 

(after 8/79) 

transportation needs of elderly or handicapped 
citizens. All six cities are notable because they 
made extensive use of existing community resources 
and expertise in providing transportation services. 
The paper discusses the relevance of these exper
iences for other American cities. 

The six Texas cities and their basic character
istics are shown in Table l. Each city is served by 
a publicly owned transit systemr the systems in 
Houston and San Antonio are owned by areawide metro
politan transit districts, both fairly recently 
formed. All cities have bus-only fleets that now 
have no •accessible• vehicles in fixed-route ser
vice. All provide reduced fares on their regular 
transit service to E•H citizens. . 

Each of these six cities will be briefly dis
cussed and the organizational strategies that each 
used to provide transportation services for the E•B 
will be described. Basic cost, performance, and 
productivity measures for each service will be 
discussed and compa~ed. 

BACKGROUND 

The city's publicly owned transit system currently 
provides a special 24-h advance-notice service to 
handicapped citizens of Austin at $0.50/one-way 
trip. Eligible riders must have some form of phys
ical handicap that prevents them from using the 
city's regular fixed-route service. Eligible riders 
must register with the transit system before their 

Average 
Daily 

One-Way Actual Type of Ridership 
Fare to Service Vehicle (one-way 
Riders Provider Used trips) 

so.so Transit system Wheelchair· 112 
equipped 
vans 

Yellow.Checker Regular 138 
Cab Company taxis 

S2.00 Highland Hills Wheelchair· 240 
Transit Service equipped 
(private company) vans 

Free Red Cross, El Paso Wheelchair· 81 
chapter equipped 

vans 
Income test Yellow Cab and Wheelchair· 280 

(SO.SO·i .00 Ba11111ge Company equipped 
billed to rider) vans 

so.so Yellow Cab, Wheelchair· 567 
NCDCA, equipped 
(nonprofit), vans 
St. Joseph's 
Hospital (nonprof· 
it) 

so.so Goodwill (nonprofit) Wheelchair· 
equipped 
vans 

Yellow and Checker Resular taxis 1273 
Cab Companies 

Transit system (to Lift-equipped 
bepn 8/79) vans 
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first tripJ currently 1800 people are reqistered to 
use the system. 

The city provides service in five specially 
equipped vans that can carry up to five wheelchair 
occupants at one timer generally only four vans are 
on the roaJ at any point. Requests for trips are 
received by 3100 p.111. of the day preceding the day 
of travelr the city system takes all wheelchair 
requests and then allocates any overflow 
nonwheelchair riders to Austin Yellow-Checker Cab on 
a contractual basis. The city usually directly 
carries about ~0-45 percent of all requested tripsr 
the rest are allocated to the taxi operator, who 
receives those trip requests by 5100 p.111. of th~ day 
preceding the cider's travel. The cab company's 
contract currently calls for the repayment at $5.00 
(including the rider's $0.50) per one-ay trip 
regardless of the trip length (note that the transit 
system does all client intake and eligibility 
screening). 

Although there have been a few problems, the city 
is fairly happy with the taxi contract. The taxi 
system is often more prompt than the city servicer 
the city service is often delayed by the variable 
time required to provide assistance to wheelchair 
passengers and to other severely handicapped 
individuals. The transit system was able to obtain a 
Section l3c clearance on the arrangeme.nt by agreeinq 
that the number of drivers who provide the direct 
city special service would never fall below the 
existing number of drivers--nine. Because the taxi 
operator often mixes riders in the same taxi, a 
special city ordinance against group riding had to 
be modified. 

The combined city-taxi special transit service 
currently provides an average of 250 trips/dayr this 
usually involves between 100 and 150 riders. Over an 
average week, the special transit service probably 
carries 500-600 riders on a fairly regular basis. Of 
the 1800 people eligible to ride the special 
vehicles, the city estimates that about 100 would be 
able to use conventional transit service if all 
vehicles providing fixed-route service had (or were 
retrofitted with) full accessibility features. 

The city beqan the special transit service in 
1974 when it bid successfully on a regional 
Department of Human Resources (OHR) (then Public 
Welfare) contract to provide service to Medicaid and 
Medicare users unable to use conventional transit 
11uvi .. e11. i'ne ci~y i:>ici incJ.uaea t.ne purchase or the 
original two specially equipped vehicles. Later the 
city purchased additional vehicl"• a!!d b'!<J.:!.!"! t:~ !'!'.i~ 

DHR- clients with •ordinary• citizens· of Austin who 
required such special services. Although many OHR 
client• lived in Austin, the city system waa 
required to provide service in and to rural Travis 
County OHR clients. However, within the city limits 
an interesting anomaly arose1 non-OHR Austin 
reaidents paid a fare of $0.50 for a service 
identical to that provided OHR clients (who were 
also Austin citizens) for which DRR paid the city 
almost 15 times that amount. Both the OHR and the 
transit syateia feel they were losers in this 
arrangement: however, ORR did not end it until 1977. 
The city system also originally had a contract ta 
allow able-bodied OHR Medicaid and Medicare 
recipients to ride conventional fixed-route transit 
by simply showing proper identification1 the city 
then billed OHR for a sum that generally represented 
total monthly estimated ridership. Currently the 
transit system simply sells OHR books of tickets 
($3.00 for 10 riders at full fare during peak hours) 
that that agency gives to its clients in any manner 
it chooaea. 
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A flexible service to the E'H in Dallas is provided 
by CareCar, a curb-to-curb demand-responsive service 
managed by Highland Hill Transportation Service (a 
private company) under contract to the Dallas 
Transit System (DTS). 

E'K people who are unable to use regular transit 
vehicles can apply for a photo identification card 
that is proof of their eligibility to use the 
service. Applications must be certified by a 
physician or by one of the authorized social service 
agencies before being presented to DTSi 572 persons 
were certified through July 1 , 1979. 

CareCar operates 12 vans, small buses equipped to 
carry eight persons and two wheelchairs. The 
vehicles were acquired under an tlMTA Section 5 
capital grant at the cost of $15 500 each and are 
leased to the contractor foe the nominal sum of 
$1.00/year per van. The system was started in 
December 1918 and has been operating in a limited 
area (within highway loop 12 in Dallas) from 7:00 
a.m. to 6:00 p.m. Monday through Saturday. It 
requires 24-h advance notice. 

Except for accepting applications, advertislng, 
and some monitoring, DTS involvement with the system 
has been up to now very limited. The vans are leased 
to the contractor, who receives the calls, provides 
for the dispatching and operation, and collects 
fares. Fares were $1.00/one-way trip, but were $2.00 
starting on July 16, 1979, when assistance for the 
amount of $30 000 was negotiated for the following 
2.5 monthsr on October l the whole contract will be 
renegotiated. 

Cost to the users is rather high, especially 
after the increase to $2.00/one-way trip. Many of 
the regular users ride twice a day, five days a 
week, which nreans they pay some $80. 00/month . 
Service characteristics create some problemsr the 
bus operator only waits 2 min at the curb after 
scheduled pickup time, so that some people miss the 
bus. The curb-to-curb service obviously provides 
less comfort than a door-to-door service. 

The city transit system wants to limit its direct 
involvement in providing the service: plane are 
under way to expand the geographic service area if 
new vehicles can be acquired through grants, and an 
opeution subsidy will probably be provided in the 
fu~nr•. Ai- !'r•t!~~~ ".'~ ~~~ ~~t =~=-~ :::.:::~ :-.::~=~~;v 

of or interest in operating statistics (number of 
miles, trips, etc.) of the service. 

El Paso 

The city of El Paso provides a special transporta
tion service, HandySCAT, to handicapped citizens of 
the city through contract with the El Paso chapter 
of the Red Cros•. HandySCAT operates Monday through 
Friday between 7:00 a.m. and 6:00 p.m. Riders whose 
eligibility has already been certified directly call 
the Red Cross to obtain transportation. 

The city has found that ridership on the Red 
Cross service tends to follow citywide transit 
trends. In March 1979 (a typically high-use transit 
month) the special service carried 1937 one-ay 
passenger tripsi in May of the same year the service 
carried 1713 one-way passenger trips. 

El Paso (which only began operating the transit 
system in 1977) began providing the KandySCAT 
service in January 1978 after carefully considering 
a number of alternatives that included contracting 
with a local taxi operator. At the time the city 
began its deliberations, the El Paso chapter of the 
Red Cross was providing a limited Help-on-Wheels 
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•ervice and was under contract to the reqional 
office of the Texas DHR to provide transportation 
services for their Medicare and Medicaid clients (a 
situation similar to that in Austin). In order to 
provide a better service, the Red Cross had obtained 
an tJMTA 16b(2) grant to buy seven 
wheelchair-equipped vehicles. However, by the time 
the vehicles arrived, OHR had cancelled the contract 
with Red Cross (over allegations of overcharging and 
financial problems that have not yet been settled). 
Red Cross refused to accept delivery of the vehicles 
because they did not have the funds to operate or 
maintain them. The city decided that the moat 
cost-effective solution to their need to provide 
specialized services citywide was to contract with 
the Red Cross to use those vehicles, as well 1111 the 
agency's previous expertise in transportation. 

At the current time, the city is involved in a 
study of future alternative options. El Paso is 
probably the largest city in the United States that 
provides citywide service by means of volunteer 
drivers, and there ia a question as to whether that 
situation can continue. 

iFt. Worth 

Mobility Impaired Transportation Service (MITS) 
started operating in the city limits of Ft. Worth on 
June 1, 1979. Operation is contracted by the city to 
the Yellow Cab and Baggage Company of Pt. Worth, 
which has set up a special section to handle MITS. A 
MITS section was created wit.bin the city's transpor
tation department, parallel to, but independent of, 
Citrans, the municipal transit authority. 

Once clients have been certified for eligibility, 
they call HITS-Yellow Ca.b directly to receive ser
vice. Curb-to-curb service is provided Monday 
through Friday between 6t00 a.m. and 6:00 p.m., and 
reservations must be made 24 h in advance. Yellow 
Cab handles the scheduling and dispatching1 the city 
elaborates the raw data on ridership provided by the 
taxi oompany and bills the clients at a rate of 
Sl. DO/passenger trip ($0. SO for persons below a set 
income threshold). 

Yellow Cab operates seven modified 8300 Dodge 
vans that are equipped with wheelchair liftsi each 
van has a capacity of two wheelchairs and four 
adults who have walking aids. The vans were 
purchased by the city with an ~TA Section S capital 
grant (80 percent IMTA, 13 percent state, and 7 
percent city funds) at the cost of $120 ODO and are 
leased to the taxi company for the nominal sum of 
Sl.00/year. 

The screening and eligibility determination for 
the applicants is handled by the city. At present, 
eligibility is restricted to persons who are 
confined to wheelchairs or to those who have severe 
physical, mental, or e1110tional problems that prevent 
them from using Citrana' fixed-route service. 
Application forms have been distributed to 14 local 
social service agencies, which directly handle the 
certification for their clients at no cost. The 
contract between the city and Yellow Cab is designed 
so that the company receives a minimum guaranteed 
monthly payment in exchange for a given level of 
service (up to 120 operator-h/week)1 additional 
service is billed at an hourly rate. 

Houston 

The Metropolitan Transit Authority (MTA) that serves 
Houston and Harris County operates a 24-h-notice 
appointment service called Metrolift for the 
eligible E&H in a geographic subarea of MTA's 
jurisdiction. The current Hetrolift service, which 
began in April 1979, grew out of an earlier, far 
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more limited, service that waa begun in April 1978. 
MTA 1• attempting to develop a genuine brokerage 

aystem in the Bouaton area and ao h.aa attempted to 
draw a n\Jlllber of agencie• into t .he aervice, either 
aa providers or as purchaaera of service. Thua, the 
Hetrolift program ia open to eligible E'H individu.al 
cit.hen& of Houaton living within the pre1cribed 
area and to clients of participating agencies. 

Currently, three agencies are under contract to 
MTA to provide drivers and wheelchair-equipped 
vehiclea--Neighborhood Centers' Day Care Association 
(NCDCA), Yellow Cab, and St. Joseph's catholic 
Church. Yellow Cab is the major service provider 
that operates dedicated vehicles1 the other two 
providers are called when demand exceeds Yellow 
Cab's capacity. Receiving client calla and 
dispatching ia handled for all three providers by 
Yellow Cab under a separate contract with MTA. 
Yellow Cab is paid $64 000/year for dispatching. MTA 
currently pays Yellow Cab Sl2.00/vehicle-h for the 
transportation 11ervice1 NCOCA and St. Joaeph'a are 
paid SU. 00/vehicle-h when their vans are used. The 
$12.00/h rate is for dedicated vehicles1 $14.00/b is 
paid to providers who guarantee their vehicles. MTA 
juetifies the differential payment schemes on the 
grounds that the latter two providers are only used 
on demand for backup services. 

In addition to MTA's own citizen riders, MTA 
currently contracts with other agencies to provide 
services to their clients. One funding source is the 
Center for the Retarded. Another agency is the Texas 
OHR, which must i>rovide transportation for its 
Medicll'id and Medicare clients. DBR has a separate 
contract with Yellow Cab to provide that service in 
regular nonded1cated taxis, but the arrangement has 
not worked well. The current OHR arrangement is that 
whenever possible or necessary Yellow Cab will place 
OHR clients on board the vehicles dedicated to HTA 
service rather than place them in conventional 
taxis. MTA is negotiating to provide service to 
eligible riders who live in designated neighborhoods 
in the Houston Community Development Program. No 
service has yet been provided in this pr.ogram1 
contractual details have not yet been settled. 

The charges incurred (or to be incurred) by each 
of the three agencies currently participating in the 
MTA brokerage differs. MTA currently guarantees the 
Center for the Retarded a ceiling price of 
$2.00/one-way passenger trip (regardless of length). 
The Houston Community Development Program will be 
guaranteed a S3.00/trip ceiling price1 OHR pays 
SS.DO/one-way passenger trip. These large variations 
are officially justified because the characteriS'tica 
of the three agencies are dissimilar. Actually, it 
appears that, since the charges to all three 
participating agencies are significantly below MTA's 
cost to provide service,· each agency was billed for 
what it would bear without seeking other . 
alternatives. MTA staff meinbera justify ttlis 
approach to their governing board by noting that all 
of the participating agencies' clients would have to 
be carried for only SO.SO if the clients called 
Metrolift directly. 

MTA is currently negotiating with the Area 
Administration on Aging (AAA) (now located in the 
city government) to carry their clients also. AAA's 
clients are generally elderly persons carried daily 
at midday frOlll their home to congregate meal sites. 
AAA, which operates a fleet of vans, believes that 
it currently serves those clients for approxi:mately 
$1.0l/trip. HTA would have to meet or beat that cost 
for AAA to become involved with the brokerage. 
Beginning in September 1980, MTA will provide a 
temporary experimental service for AAA clients at 
one congregate meal ai te 1 this will allow AAA to 
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determine whether MTA can deliver the quality of 
service AAA desires. 

San Antonio 

Via, the metropolitan transit authority that serves 
San Antonio and Bexar County, originally contracted 
for Handi-Lift, a special transportation service for 
the handicapped, with Goodwill Rehabilitation 
Service. Goodwill Industries is a nonprofit agency 
that baa been expanding its activity in the field of 
special transportation. Handi-Lift was started as a 
pilot project in 1977 to provide transportation to 
mobility-impaired persons who were unable to use 
public transportation effectively. At present, the 
service is in a stage of transitioni Via has just 
1>e9un to directly provide service. 

Under the original contract, Goodwill used its 13 
lift-equipped vans and its own drivers to carry 
nonambulatory passengers. The transportation of 
ambulatory passengers in excess of capacity was 
subcontracted to a taxi operator. 

Operating hours were 6:00 a.m. to 10:00 p.m. 
Monday through Saturday. Clients needed to register 
and submit to Goodwill proof of eligibility as 
certified either by a physician or by selected 
social service agencies. Requests for pickup had to 
be made 24 h in advance. There were no restrictions 
on trip purposes. 

Under the old contract, Goodwill administered the 
whole program, from eligibility screening to 
reception of calls, scheduling, and operation and 
iuintenance of vehicles, and it was reimbursed by 
Via on the basis of documented expenses. Vehicle 
depreciation was not included as a cost item, since 
the vans had been purchased with UMTA 16b(2) funds. 
The cost per trip for the client overflow 
subcontracted to the taxi operator was negotiated on 
a daily basis, according to the trip characteristics 
of the advance reservations, and was a flat fare per 
trip. Under the previous arrangement, Via reimbursed 
Goodwill for the expenses incurred in the provision 
of the service and had little direct involvement. 

As previously stated, the system is now in 
transition. In July 1979, Via took over the handling 
of ambulatory passengers and is contracting directly 
with Yellow Cab and Checker Cab for the provision of 
this service at a flat fare per trip of $3.35 ($2.85 
paid by the city and SO.SO by the passenger) 1 no 
data on ridership or mileage are yet available. 

In August 1979, the contract for the 
transportation of nonambulatory passengers was also 

called Via-Trans, with 25 lift vans· (capacity three 
wheelchairs and three adults) obtained under UMTA 
Section 5 capital grants (cost $16 500/van). 

Handi-Lift clients have been asked to re<}ister 
for eligibility to use the new system, which will 
operate seven days a week between 6:00 a.m. and 
11:00 p.m. and will require at least 2-h advance 
reservation. The annual operating budget will total 
$492 000, and a system cost of $5.00/one-way trip 
has been estimated. 

Via-Trans will be available to provide 
transportation for social service agencies under 
contract, charging the full cost. A problem 
situation might develop whereby social service 
agencies would encourage their clients to request 
transportation from Via-Trans privately, since the 
clients would be entitled to ride for a $0. 50 fare 
like all other eligible San Antonio citizens. Once 
there is a Via-Trans mana9er, the new system should 
be much more efficient and cost-effective than 
Randi-Lift, because it would use, among other 
things, an innovative scheduling system. The first 
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data to make a comparison will be available around 
the end of October 1980. 

COMMON DIFFICULTIES 

Eliq ibil i ty 

All six of the cities discussed have limited special 
services to those with physical handicaps regardless 
of agei this is consistent with the regulations 
issued pursuant to Section 504 of the Rehabilitation 
Act of 1973. Such limitation is not particularly 
responsive to UMTA's concern for the elder.ly in 
general nor to the advocates of such groups, which 
suggests that these systems may come under 
increasing pressure to expand their eli9ibility 
requirements and to provide service to the 
able-bodied elderly as well. 

Determining the eligibility of handicapped people 
has also proved difficult for all six cities. El 
Paso will not accept mentally retarded individuals, 
althou9h this may not be consistent with the Section 
504 regulations. Almost all cities described have 
trouble in defining the eligibility of the blind1 
several systems that are nearing capacity are 
considering refusing service to the blind. Again, 
this may not be consistent either with the Section 
504 re<Julations or with the political demands of 
adv6cates. 

Some systems are refusing to consider the mere 
presence of a physical ailment or disease to 
indicate eligibility; they demand that doctors or 
social service agencies certifying clients actually 
state that the client cannot, for example, lift his 
or her foot above a certain level or perform some 
physical maneuver necessary to use conventional 
transit. These requirements appear to develop when 
the systea comes close to capacity, at least during 
certain times of the day, and the administrative 
staff is pressed to limit ridership. The development 
of such detailed eligibility requirements creates a 
number of problems; staff must spend a great deal of 
time checking on doctors and riders and becoming 
familiar with the symptoms of a myriad of diseases. 
Riders, doctors, and participating social service 
agencies find such requirements to be discriminatory 
and bureaucratic (which of course they are). Lastly, 
the development of complicated and complex 
eligibility requirements may discourage riders in 
real need of assistance from seeking it. 

El Paso and Houston have set up citizen and 
agency boards to deal with appeals from clients or 
citi~en~ 

Capacity 

Most of the systems that have been described above 
have arrived at full capacity at least during 
certain times of the day. Houston and Austin are 

. completely scheduled during the morning and evening 
peaksi El Paso is near full capacity at midday. Each 
system is attempting to deal with the problem in 
different ways. Some systems have instituted classes 
of priorities -for trips, of.ten after the service has 
begun. Some systems are simply refusing to accept 
new clients at all. Both approaches create 
difficulties; it is not clear that the first 
approach meets Section 504 requirements, and the 
second approach clearly does not. Such restrictions, 
particularly those that are initiated after the 
service has been in effect for some time, create 
real informational problems for riders and for 
participating social service agencies. 

Such peaking demands and capacity situations also 
appear to create real operational diffic~lties, 
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T1bl1 2. Colt and perfo11111.---far El&H .nloe In abc TUii altM. 

Initial Coat Cost per P.-n- Pusenprs 
per pr Trip as or per 
Pauen1er January 1980 Vehicle 

System Trip (S) (S) Hour 

Austin 
Special transit services NA 10.84 NA 
Yellow.Checker Cab 
(reaular taxi) 5.00 5.00 NA 

Dallas. Cuecar NA 5.10 3.81 
Reconstructed costs• 5.86 

El Paso, H1ndy·SCATb JS.OS 4.47 NA 
Ft. Worth, MITS 28.82 8.43 2.27 
Reconstructed costs• 34.02 10.03 

Houston• 
Metrolirt 14.11 9.13 1.7 
Billin1 lo Center for the Reluded 17.26 14.00 1.2 

San Antonio 
Via 9.0S 8.00 NA 
Reconstructed costs• 8.80 
Yellow ind Checker Cab 3.85 3.85 NA 

'co.u reconstruettd to Include Mlmlnktmlon lftd o..n.d. 
bEI P- llgurw do not lncludl ln1<1renc:., aopltel co1u. or <Hincletlon. 
cHo1111on flourn do not lnclllde dlop1tclllng o:>su. Cosio,,.. fnim Mey 24.June 24, 11179. 

Tibia 3. Com P9f l*Mf1191' trip - d-. 

Cost per Pauenpr Trip (S) 

June July Au1ust 
City Initial 1979 1979 1979 

Dallas NA 3.17 
Reconstructed' 3.79 

Ft. Worth 19.73 14.02 
Reconstructed' 

Houstonb 12.77 11.52 Jo.JS 

1Co• reconnr""'ld to Include edmlnlllmlon ind o ... held. 
b0o9o not lnc!u.dl ldminlarellve. ow.-. or dll!»tclllng Cl>l!I. 

January 
1980 

S.10 
5.86 
8.43 

10.03 
9.13 

particularly when different clients require 
different amounts of assistance and different 
UIOUnta of ti- to board and alight. Reliability on 
•any of these services has been reported •• very 
poor by client groups, particularly for nonregular 
or nonscheduled trips. 

COSTS ARD PERl"ORMANCE MEASURES 

Table 2 au•ariz•• major coat and performance 
characteristics for the six cities examined. It ia 
obvious that coats range widely, partly in reaponae 
to unique local conditions such as trip lengths. 
They also vary, however, in response to the way the 
service is actually provided. The following 
diacuHion will illustrate how different modes of 
delivery affect coats <!>• 

Reduction i.n Coats Aa System Gains Bxperience 

Table 3 shows that over ti- .aat •Y•t-• 
aignif icantly reduced their coats per passenger 
trip. In Ft. Worth the average operating coat for 
the first seven week• that the NITS system was in 
operation was Sl9.73/pasaenger trip (initial C08t 
was S28.82/one-ay paaaenger trip). During the 
seventh week alone (when ridership was up 54 percent 
frOll the average of the previous six .,..ks, from 181 
to 280 pasHnger trips per -kl the coat fell to 
114.02/paasenger trip. Table 3 also show• that 
Houston'. total lletroli ft coat• on a smthly baai• 
fell for each of the thrH months that followed 
introduction of service. 

'l'ti• Dallas car.car progr.. has experienced 
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Cost per Cost per Averap Trip 
Vehicle Vehicle Len 11th 
Hour Mile (vehicle 
(S) (S) miles) 

NA 1.29 8.4 

NA NA NA 
12.09 0.54 5.83 
14.45 0.63 
NA 0.42 10.7 
19.34 0.86 6.9 

24.00 NA NA 
29.00 NA NA 

NA 1.22 7.43 
1.32 

NA NA NA 

increasing per-unit costs, but initial cost data are 
not available. It 1a poHible that Dallas follows 
the same downward pattern frOlll its initial coats. 

Increase in Administrative Expenses to Meet FUnds 
Available 

Both Ft. Worth and El Paso show particularly hiqh 
administrative cost patterns for different and 
interesting reasons. Ft. Worth's MI'l'S system 
involves not only totally dedicated vehicles and 
driver personnel but also a rather large dedicated 
administrative staff. If we include both the city 
staff and Yellow Cab overhead costs, they represent 
about U percent of the total coat of the project. 
Two explanations can be given fOt" this. Pirat, COlll

parable overhead f iqurea normally collected are 
probably understated. Second, the administrative 
staff for the project is quite sizable, and this can 
be explained by the expected future expansion of the 
ayst .. , which has now been operating for leas than 
two months. In the initial period, these coats will 
-igh rather heavily on the limited number of trips 
providedr in fact, in the first seven weeks the 
overhead coats alone averaged $9.00/passenger trip. 

Figures in El Paso are c0111parableJ although firm 
data are not available, it appears that 
administrative expenaes account for well over 50 
percent of operating expenses. Aqain, the El Paso 
Red Cross has a large administrative staff dedicated 
to the contract transportation services alone. Thus, 
although the Red Crosa uses volunteer drivers, 
administrative salaries help to bring the coat per 
pa&Benger trip (while low) close to that offered by 
taxis in other cities. 

Dedicated Service and Def ininq Classes of Client 
Handicaps 

Dedicated 1ervice, even if provided by private 
entrepreneurs who heve expertiae in transportation, 
at least initially appears. to be extr-ly costly. 
Uainq taxi opera~on to provide dedicated service, 
•• in Houston and Ft. Worth, doee not ••etn to tap 
the lower coats that taxi operators in nor .. 1 
operation can off•r (as they do in Austin and Ian 
Antonio). Of courae, H the ridership of the first 
two ayat .. • grows, coats per paaaen9er trip .. , 
decline, but it 1a hard to SH how they could tall 
to the level offered by taxis in ordinary .. ter 
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operation. At least initially it appears that it is 
the high utilization of equipment and labor in 
normal private taxi operations that generates lower 
unit coat and not lower labor or other coats. 

Thia factor, however, overlaps with another: 
Those cities that separate severely handicapped 
people who require si9nificant assistance and time 
to enter and leave a vehicle from those people who 
do not require auch aid can significantly lower 
their average coats per paaaenger trip. In fact, 
some aystema can lower per paaaenger coata for both 
classes of paaaengera as well. 

The Austin and San Antonio transit syatenia have 
been able to realize considerable cost savings by 
directly carrying only thoae passengers vho require 
extensive assistance and lengthy boarding time1 they 
carry the less severely handicapped only when they 
have exceaa capacity on that service. The rest of 
the tripa of the ambulatory handicapped are 
contracted out to the local private taxi provider, 
who integrate• thoae travelers into the regular taxi 
service offered to the co111111t.inity. In addition to 
keeping coats per passenger trip lower, both cities 
have found that the taxi operator provides a more 
reliable and on-time servicer the dedicated service 
for the severely handicapped is leas reliable 
because the time required to assist and transport 
those clients can vary 10 significantly. 

Thua, two overlapping service feature• appear to 
significantly increase coata: (a) dedicating 
vehicles and drivers and (b) mixing clients who 
require different levela of service and assistance. 
It should be noted that not only do dedicated 
ayatelllS tend to keep overall vehicle productivity 
low (at leaat initially), but they also tend to 
create the need for an extensive administrative 
staff. This increase of administrative ataff occurs 
in both nonprofit and profit-making providers, as 
the contrasting caaea of Pt. worth and El Paso show. 

The staffs of several of the cities are not 
unaware of the problem described here. Even where 
the city is aware of the problenia of dedicated 
service and mixing clients who have different needs 
for assistance, it still may consciously choose this 
option for one of the following reaaona. Pirst, the 
actual or expected trip volume for any type of rider 
may be too high for the regular taxi (or other) 
provider to accommodate or integrate into regular 
citywide service: In Houston, a large social service 
-~-~~ ~hn•~ ~~ j~i~ ~~~ ~~ ~!~~~::~: ~: =~!::~:! 
service) because the regular taxi service they 
received under contract was so poor. 

Second, many cities are simply unable to predict 
their ridership at all and certainly not segmented 
by the degree of assistance any group of riders will 
require. They aaau.., not unnaturally, that one way 
to increase vehicle productivity for whatever 
service they do provide for whatever number of 
riders is to mix as many rider• as possible on board 
at the •- time. Thia approach is consistent with 
an emerging national view that stresses mixing 
clients of different agencies to reduce unit costa. 
Unfortunately, when clients are extremely dissimilar 
in their personal characteristics and trip patterns, 
mixing them may increase per-unit coats. Obviously 
it would ti. uaeful to know at what point 
productivity is reduced by mixinq clients, but this 
information ia not currently available. 

,,,ird, some cities have chosen dedicated services 
because they wish to exercise a qreat deal of 
control over the provider and the transportation 
service• delivered. Thia may explain why eOllle of the 
Texas citie• studied alao felt the need to develop a 
apeoiUc city unit to overaee the operation of the 
provider. It ia ironic that in '°'" caaea the city 
haa chosen to contract with an exiating nonprofit or 
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private trana·portation provider because it wishes to 
minimize ita involvement in direct transportation 
provision but then f eela the need to establish 
administrative staffs to compensate for the lack of 
control, a control that direct provision would brinq. 

A fourth reason is directly related to the third1 
some cities have chosen to contract with existing 
providers and/or to provide dedicated services 
because they do not wish to integrate thoae services 
into the regular transit services of the city. Some 
cities are providing such services because they have 
been forced to (by, for example, local handicapped 
groups) or as an interim step until all the 
confusion over UMTA' s Section 504 regulations have 
been cleared up. Some cities do not wish to continue 
auch services or are afraid that they will be unable 
to do so1 in either case it will be easier to cancel 
a contract or to cut off an operation that is not 
fully integrated into regular transit operations. 

IMPLICATIONS POR OTHER CITIES 

These six Texas cities are intereating because 
several of them have tried innovative or highly 
touted ways to provide transportation services to 
special user groups. Their experiences have given 
some insight into which operational characteristics 
actually can lead to hlghet performance and which 
cannot. As in any exa•ination of intuitive solutions 
to urban problems, there have been some surprising 
and enlightening results. 

l. Contracting with an existing transportation 
provider can be highly effective if the provider is 
asked to provide the same type of service previously 
rendered in relatively the same manner. Askin9 a 
provider such as a taxi operator to provide a 
different class of service may produce higher coats 
than expected. 

2. Contracting with an existing provider can 
offer total cost savings if the city or transit 
property is willing to give up aome control and 
direction over the services provided in exchange for 
lower unit costs. If the city simply substitutes the 
administrative overhead generated by supervisory 
staff for direct costs of operation, total costs per 
passenger trip will rise, sometimes significantly. 

J. Dedicated services for the handicapped can 
provide a relatively hiqh level of service to moat 
i:"!~c&:a, u ... ~ uZi..~n ai. i1iyit cue~. :Ueciicacecl services 
appear to have a more limited capacity for increased 
productivity than commonly thoughtr productivity 
seems to be negatively correlated to the number of 
riders requiring extensive assistance and boarding 
time. Moreover, as the number of such severely 
handicapped riders increases, the high level of 
service sought by the dedicated system may decline 
sharply. (If demand-responsive and mixed service is 
continued, scheduling will become increasingly more 
difficult and the service will become unreliable and 
involve lengthy on-board, home, and nonhome waits 
for pickup.) 

4. Segregating riders who require only minimal 
assistance to use door-to-door services from thoae 
who require more extensive service appears to offer 
some significant opportunities for coat savinqs if 
different providers are used to respond to the 
transportation needs of these groups. However, if 
the demand becomes too great for conventional 
contract providers, the quality of service available 
to either group may fall significantly. 

s. Almost every limitation on rider eligibility 
and every condition imposed on contract service 
providers appears to create the need for 
administrative staff on the part of the certifying 
agency, the contracting agency, and the operating 
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agency. In ahort, whenever possible, and not 
actively prevented, administrative expenaea c:an 
increase sharply for all participating agenc:iea. 

In aunanary, the experience of the six Texas c:itiea 
auggeats that solutions to the problem of deviling 
an efficient way to provide transportation aervices 
to the handicapped depend on a careful analyaia of 
the abilitiea and capabilities of exiating 
transportation providers in the community1 a clear 
understanding of the trade-offs between quality, 
control, and cost: and some hard dec:iaiona about 
what level of service a cominunity and its E•B 
citizens expect and are willing to pay for. 
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Comparison of Findings from Projects That Employ 

User-Side Subsidies for Taxi and·· Bus Travel 
DON KENDALL 

Experlmenu with user-side subtldl11 began •bout four yemn ego. Th• Urben 
Mau T111nsporution Administretlon S.rvic:e and Methods Demonstl'lltion 
program h11 funded • teriet of proj1cts end monltorld others 1lrNdy In 
o.-retion to determine the work•bility ef uter-sider subsidiH in different 
..ttinga as they art •PPlled to different form1 of public tr1nspor111tlon. A• 
suits from 13 applications of usar-slde subtldiH u • muns of Improving the 
mobility of transit-dependent persons are pr-ntld. Exampln of public and 
private providers, paratr1nslt end flxld-t"oute sarvicas, small to medium-sized 
cities, end limltld (targat mark~I eligibility, lncludh• • ..Mey of 1ublidy 
levels, payment mach1nism1, ind fer• policiet, ere dillCUllld end examlnld. 

. Generallz~ons are made, where ponible, about 1dministratlve polida~ 
fire-discount st111tegles, end projKt Impacts. 

There has been a great ~eal of interest in the 
concept of user-side subsidies since the early 
experiments began about four years ago. The Urban 
Mass Transportation Administration (UMTA) Service 
and Methods Demonstration (SMD) program has funded a 
series of projects (1, 2) aimed at determining the 
workability of user.:Side subsidies in different 
settings and as applied to different fonns of public 
transportation. In the meantime, there has been a 
growing number of locally initiated user-subsidized 
services: sane of these have been monitored by the 
SMD program (3,4). Given the substantial amount of 
accumulated e~;rience and the high level of current 
interest on the part of the planners, cross 
comparisons of existing results were made in an 
effort to develop transferable findings that will be 
useful in planning other projects. 

Subsidies for public transportation have 
traditionally been provider-side subsidies made 
available directly to the transportation provider as 
compensation for offering ' certain specified services 
at fares that do not generate sufficient total rev
enues to cover the cost of providing the service. 
The user-side subsidy offers an alternative method 
of subsidizing transportation services (i_r!l· In 
this method, a provider accepts tickets or vouchers 
(or any mechanism used to provide evidence of trips 
delivered) from users and redeems them from the sub
sidizing agency for a value established in advance. 
This value usually represents the difference between 
the fare paid by the rider and the total cost of the 
trip. However, it may also be applied in such a way 

as to permit subsidization of the difference between 
a discounted fare and the full fare in cases in 
which a transit operator receives a provider subsidy 
as well. 

This paper presents results from 13 application• 
of user-side subaidies, in moat cases as a means of 
improving the mobility of transit-dependent per
sons. Examples of public and private providers, 
paratransit and fixed-route services, small to med
ium-sized cities, and limited (target market) eligi
bility and subsidization of all trips, including a 
variety of subsidy levels, payment mechanisms, and 
fare policies, are examined and discussed. Where 
possible, generalizations are made about administra
tive policies, fare-discount strategies, and project 
impacts. 

The analysis of the available data from these 
projects has focused primarily on six areaas 

1. Characteristics of the market segment• that 
elect to participate and the penetration of the eli
gible market, 

2. Trip-making frequency and mode share of proj
ect trips, 

3. Findings related to trade-offs _among alterna-
ti~e administrative policies, 

4. Costs of user-side subsidy projects, 
S. Benefits to project users, and 
6. Impacts of user-side subsidies on taxi opera

tors. 

VARIATIONS IN THE DESIGN OF PROJECT STUDIES 

Table l contains a summary of the basic: features of 
each of the four on-going demonstration projects in 
Danville, Illinois1 Montgomery, Alabama: Kinston, 
North Carolinai and Lawrence, Massachusetts. A 
user-side subsidy demonstration project in 1978 in 
Milton Township, a suburb of Chicago, is also 
included. 

In addition to the above demonstration projects, 
the SMD program monitored locally initiated 
uaer-side subsidy programs in Kansas City <.!>, the 
San Francisco Bay area <11, Los Angeles, and the 
state of West Virginia <ll· Summary information on 



46 Transportation Research ~ord 784 

Tallle 1. Su111111r1 of ..-...ici. 111blldy projectl. 

Non-SMD Projaetl 

SMD Demonatratlon Projecm San Fran· West 
Kanau cilco Bay Loi An1ela Virginia 

Item Danrille Mont1omery KW ton Lawrence Milton City Azea• Harbor Azea TRIP 

Data project bepn operation 12/75 8/77 9/77 7/78 8/78 S/77 1974-76 9/78 6/74 
Popula1!on 42600 133 400 22 300 66900 61600 sooooo NA 120000 l 810 000 
Azea(mlles2 ) 12.9 46.4 6.1 6.8 36 NA NA 23 24181 
Populadon density (persona/ 

mile2) 3300 2900 3800 9800 19SS 1600 NA S217 7S 
Population over 65 (%) 13 9.3 9.8 14.9 6.2 12 NA NA NA 
Total eligible population 7SOO 18 600 2860 12 soo 6SOO 75 000 12SO· NA 122 000 

21000 
Project moda Tni (197 S· Taxi, bua Telli Taxi,bua Taxi Taxi, Taxi Taxi Taxi,bua 

78), bua asency 
(1978) vanab 

Number or taxi companies 
in service area 2 16 10 10 NA NA NA NA NA 

Number or participatifts 
taxi firma 2 3 8 8 2 2 NA 

Number or participatins 
talli vehiclas 24 47 33 63 14 90 3S NA 

ProJ ect tax I coveraae 
(vehlcles/milc2) 2.0 1.0 s.s 9.3 0.4 0.3c 1·2 0.66 NA 

Talli fare structure Zone Zoned Zone Zone NA Zona11 Meter Meter Meter 
Shared-ride service available Ye1 Yes Yea y .. Yes Yn No Yes No 
Talli subsidy mechanism Vouchon Vouchen Tickets Ticketa Tickets Tickets Scrip, TI ck eta Tickets 

tickets, 
vouchers 

Fare discount (';\) so• so so so NA 75 50-100 >90 88 
Av1 user fare (S) 0.62 1.30 0.76 0.75 o.so' o.so 0.0-0.63 O.ISr 0.38' 
Monthly travel limit (total 
undiacounted fares, S) 20 30 25 20 None NA NA None 8 

Avs vehicle trip length (miles) 2.0 2.sc 1.3 2.0 2.0 NA l.7-S.4 1.7 NA 
Fixed-route transit 

Standard fare (S) 40 0.30,0.15h O.IS NA 
Project fare/trip ($) 20 o.ts, o.oh O.QI NA 

Results 
Penons reptered 3500 ssoo 700 3200 10 710 140-2000 NA NA 
Percentase or elipbles 

registered 47 30 25 26 14 4-32 NA NA 
Project talli ridenhip 

4Soo' 329()1 320o' 1ooo! (monthly} NA 10000 413-1650 3500 NA 
Project transit ridership 

10 660 .. 21 tool IS oool (monthly) NA 

Note: NA • dona not IWlleble. 
'she pr09r1.,. In 1ix r.gions of S.n Fr1ndoco: rongo of""'"" for the Pf'07'01T11 i1 shown. 
bElght agoncy .. ,.,; t~ .. chy-owl>lld .. ,.._ 
~ftlmatod. 

Zone 1 ... for pniJtct trli:it only. 
:Fare dlocount - 73 1'9f'Cont during llrat y- of profoct. 
Flat fare. 
~,otlmoted •vwoae total lire lo $3.00. 

l'lok ind off1'1"k lar•. rnf'l'Cllwlv. 
:Aldtnhlp Jowl 11t., Introduction of buo ..,,.Ot. 
:.-::::r :::::· i: =t:: ::? :i: ~:: :~ :::::!: :! :!?~9 !2:'~ 
~H<lndlcopped•nd 1ldiorly rld"1hlp only; tttnalt alKOuntstr• al., 1vail1ble 10 youth lundlr 18 y-.wof egel. 

these projects is also included in Table 1. 
Although the user-side subsidy was originally 

tested by the SMD pr09ram as a means of providing 
low-cost taxi service for transportation-handicapped 
persons, the concept ha• since been applied to 
fixed-route transit service and is being tested in a 
variety of contexts. Because the subsidy is offered 
only for trips delivered, it offers the potential 
for selectively subsidizing different markets and 
even varying the fare discount for each eligible 
target market. For instance, in Danville, taxi 
service for eligible (registered) transportation
handicapped persons was discounted about 7'5 percent 
for the first year (December 1915 to Dec~mber 1976) 
and 50 percent for the remainder of the taxi portion 
of the demonstration (January 1977 to June 1978), 
while bus service, which began in December 1977, was 
discounted 50 percent for all persons over 65 or 
under 18 years of age. Persons eligible to receive 
discounted service on both modes could make travel 
choices depending on the accessibility of each mode 
to their destination, the desired level of service, 
and the cost differential involved. 

In most cases, user-side subsidies are being 
applied to existing transportation systems. An 
administrative staff is required to register 
eligible persons, issue identification or some proof 
of eligibility, redeem tickets or vouchers submitted 
by the provider, conduct marketing and promotional 
activities, and perform other necessary management 
and accounting functions. The agency that 
administers the pr09ram and subsidizes providers is 
usually part of the local government and is not 
directly involved with the provision of service or a 
part of the institutional structure of any single 
transit authority. This gives it the flexibility to 
select existing public and private providers, 
negotiate service agreements, and even encourage new 
services by offering a guaranteed minimum total 
subsidy or by producing evidence of en untapped 
de-nd. 

With this flexibility, it is possible to 
coordinate among a mix of pot~ntial carriers, in
cluding social service agencies, nonprofit pro
viders, and taxi operators. The Share-A-Fare ~rans
portation brokerage project in Kansas City I.!> co-
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ordinates travel for elderly and handicapped citi
zens by enlisting providers, scheduling trips, and 
administering user-side subsidies. The transporta
tion suppliers include two taxi companies, three 
social service agencies that have vehicles, an am
bul~tte service, and three city-owned and city
operated vans. Agency clients can travel in taxis 
or a lift-equi pped van (either a city or ambulette 
vehicle). Taxi and agency carr ie.rs are rei mbursed 
on the basis of a fixed cost per trip, and users pay 
a SO-cent flat fare. Subsidy funds come from re
venues generated by a o.s percent city sales tax 
allocated to public transportation purposes. 

FARE POLICIES AND PAYMENT MECHANISMS 

User-side subsidy projects have used either tickets 
or vouchers as instruments for fare and subsidy · 
transactions. In voucher use, the rider presents an 
identification card at the time of the trip, and the 
driver completes a standard form with the user's 
name, information about the trip, and the total 
fare. Then the user signs the voucher and pays his 
or her share of the fare, and the voucher is 
subsequently submitted to the project for 
reimbursement of the difference between the user's 
share and the total fare. The essential difference 
between tickets and vouchers is that tickets are 
purchased in advance and the user pays a discounted 
fraction of thei r face value. No cash transaction 
is required at the time of the trip, since tickets 
are accepted at their face value for the full fare 
and redeemed at a later date by the provider. 

The decision as to whether to use tickets or 
vouchers would seem to depend on the application. 
Tickets require less processing at the time of the 
trip and hence are being used for the public bus 
services to ' mi nimize the time the driver spends in 
fare-collection activities. Other advantages of 
tickets are that (a) when tic~ets are purchased in 
advance, the city benefits from a cash flow that 
represents the total discounted value of unredeemed 
ticketsi (bl the number of discount trips taken by 
an individual can be limited by the number of tick
ets sold to him or her during a given time periodi 
and (c) the redemption process is straightforward 
and permits prompt reimbursement. These advantages 
must be weighed against the necessity of establish
ing a ticket-distribution system (through one or 
more outlets) and the potential for misuse and fraud 
that result from the transferability of tickets. 
This latter problem is minimized if an identifica
tion card must be shown when tickets are used. 

Vouchers are a somewhat more complex mechanism in 
terms of administrative requirements. Drivers must 
fill them out and have them signed by the passenger, 
and mistakes are not infrequent. vouchers must be 
checked and verified by the project staff, resulting 
in delayed reimbursement, which was a major factor 
in the decision of some taxi drivers in Montgomery 
to withdraw from the project. 

These disadvantages of the voucher mechanisms are 
offset to a degree by the following: (a) no ticket 
sales and distribution systems are required, (b) 
vouchers permit third-party billing to agencies that 
sponsor client travel, and (c) trip information 
available from vouchers is useful for project 
monitoring and agency accounting. 

The potential for fraud, misuse, or overuse 
(users who exceed their monthly budget) has been 
noted in connection with user-side subsidies. So 
far, there is no evidence of widespread misuse of 
tickets by ineligible persons; however, the budgets 
have not been strictly enforced in cases where 
registered taxi users have exceeded their lllOnthly 
limit for essential travel purposes. Apparently, 
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fraud, misuse, and overuse do not constitute a major 
problem if proper monitoring procedures are followed 
and measures are taken to counteract any 
unacceptable practice when it occurs. 

TAXI SERVICE POLICIES 

Shared-ride policies generally permit a taxi 
operator to collect one fare for each passenger, 
regardless of whether the riders are.part of a group 
traveling to the same destination or have diffenmt 
origins and/or destinations. This is difficult to 
implement in cities that have meter-based rather 
than zone-fare policies. Changes in city ordinances 
were introduced in Kinston and Lawrence that allowed 
shared riding for all taxi trips, project or 
otherwise. Montgomery has decided to revise its 
taxi ordinances to permit shared riding. (This 
seems to be an important impact of user-side subsidy 
projects.) Consequently, all of the sites studied 
that permit shared riding have zone-fare structures, 
except for the Los Angeles Harbor Area project. In 
Los Angeles, successive riders in a shared-ride trip 
do not get charged for the •flag drop•; however, the 
metl.!r. cost of deviations necessitated by pickups and 
drop-offs is included in their fare. 

Group riding is a different policy than shared
ride taxi ·service. If two to five people are 
traveling to the same destination, under a group
ride policy they would all be allowed to travel for 
one fare. This provides an incentive for the riders 
to travel together, thus increasing the efficiency 
of subsidized service. It is employed where meter 
fares are used and shared riding would necessitate a 
complicated method of determining each individual's 
portion of the total meter fare. No more dispatch
ing effort is required than if a person were travel
ing alone, and the taxi operator is only reimbursed 
for one trip (in most cases). This policy has been 
adopted in all projects that do · not employ shared 
riding, e.g., San Francisco Bay Area programs and 
the Transportation Remuneration and Incentive 
Program (TRIP) in West Virginia. 

USER-SIDE SUBSIDIES FOR FIXED-ROUTE TRANSIT 

Three SMO projects are testing the potential of 
user-side subsidies for fixed-route transit. In 
Montgomery and Lawrence, project subsidies are 
available for trips taken by taxi or on the public 
transit system. Danville, which pioneered the 
user-side subsidies for taxis, has replaced the 
Reduced Taxi Rate (RTR) program with a demonstration 
of fixed-route bus service. It began in December 
1977, six months before termination of the RTR 
program. 

Danville had no public transit1 the city decided 
to employ the user-side subsidies as a means of 
compensating a private carrier for all trips 
provided and thus test the market for fixed-route 
transit without purchasing vehicles and operating a 
transit system. The transit provider operates under 
a renewable contract with the city. The city sells 
books of 40-cent tickets to the general public and 
half-fare tickets to the elderly, handicapped, and 
young. Tickets are sold in a number of banks and 
stores in Danville. Every week the tickets 
collected are redeemed by the transit operator for a 
value specified by the contract. Passenger who do 
not have tickets pay a cash fare of 50 cents for 
which the provider receives a match to cover the 
remainder of the specified cost of a trip. 

In contrast to Danville, user-aide subsidies for 
the public transit system in Lawrence and Montgomery 
are limited to registered elderly and handicapped 
persons. The fixed-route transit system is publicly 
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operated in Montgomery and privately owned and oper
ated in La.wrence1 both systema receive provider
aide subsidies to cover operating deficits. Ticketa 
are issued to project participants and redeemed by 
the transit operator for the face value, which is 
the standard fare charged to elderly and handicapped 
persons. In essence, the city is subsidizing proj
ect riders for the fare they would have paid without 
the project. 

PROJECT DOIAND 

Registration 

Project registration la usually required before 
eligible persona can begin to take trips at a 
discounted fare. The percentage of the· estimated 
eligible market that has registered is 47 percent in 
Danville and 25-30 percent for the other three 
demonstration sites. For the nondemonstration 
projects, reqistration rates vary widely, from 4 to 
32 percent1 moat programs exper ience a 15-30 percent 
penetration of the eligible market. 

A comparison of socioeconomic characteristics ot' 
registrants in general reveals that they are 
predominantly over 65 years of age, unemployed, have 
very low incomes , a nd live in households that do not 
own automobi l es . Only 10-18 pMcent of the 
r99istrants are under 65 years of age , and s-10 
percent work full or part time. The size of the 
nonelderly handicapped, elderly handicapped , and 
able-bodied elderly segments of the registered 
population are also similar across projects. About 
30-50 percent of registrants require some form of 
mobility aid (crutches, cane, walker, or wheelchair) 
to get around. 

Eligible persons who do not register seem to be 
more self-sufficient1 they have higher incomes and 
acceptable transportation alternatives. In this 
respect, there is a distinct difference between 
registered and nonregistered eligible persons. 
Thea• differences are an important indication that 
the subsidies are being used by those who need them 
most. 

Frequency of Taxi Use 

Trip rates reported here for different projects 
represent frequency or use DY regisi:ranc.. •nu """"'"' 
one or more trips per month. Thia group will be 
::f=::ed t~ ~!! vroj~t u.se.rs, or simply users, in 
the discussion of trip making that follows. A 
co111Parison of trip rates of all r89iatrants is less 
enlightening, because the varying proportion of 
nonusers at the different sites tends to mask 
variation• in trip rates among users. 

A frequency distribution of project taxi trips 
per lllOnth shows that about 66, 40, and 85 percent of 
r99istranta in Danville, Kinston, and Montgoiuery, 
respectively, do not use taxis during a given 
month. The registered nonuser segment in Danville 
and Kinston is composed primarily of persona who 
already have adequate alternatives and who 
r99iatec:ed in order to have transportation on 
occasions when t hei r usual modes are unavailabl e. 
The much lower percentage of registered persons 
taking project trips in Montgomery probably reflects 
lower taxi coverage there. 

The demographic profiles of Danville and Kinston 
registrants who travel by project mode during a 
onth are similar to those of persons who do not. 

However, project trip frequency (in trips per month) 
f or those who do use the service is clearly related 
to age and health. Trip rates decrease with 11ge1 
handicapped but ambulatory persona 45 years and 
un.der averaged almost twice as many project trips 
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per month as those between 45 and 65 years of age. 
The 11\t!an trip rates for those who use the project 

at least once in a month are 5.5, 5.1, and 7.9 for 
Danville, Montgomery, and Kinston, respectively. 
(These rates represent conditions before Danville 
public bus service was introduced in December 1977 
and after user-side subsidies were applied to the 
Montgomery public transit system in November 1978,) 
About 25-30 percent of users in Danville and 
Montgomery took more than 5 trips/month, and the 
fraction who reach or exceed their monthly limit 
(which corresponds to about 12-14 trips) is usually 
less than 10 percent. The higher rate of project 
trip making in Kinston compared with Danville and 
Montgomery may reflect better taxi availability and 
coverage and a more taxi-dependent. market. Kinston 
has no public transl t, and automobile availability 
is much lower than in Danville and Montgomery 1 less 
than 10 percent of Kinston registrants have ready 
access to a car. 

Total vehicular trip-making rates reported for 
elderly and handicapped persona range from one to 
two one-way trips per day. Total project trip 
frequencies discuseed above indicate that moet users 
are relying on the projeet mode for less than 
one-fifth of all their trips, in spite of the 
genera1 shortage of alternative modes reported in 
the registration i ntervi ews . The small percentage 
of registrants who take more than a few trips per 
month indicates that, for most participants, the 
projects provide a backup mode of transportation. 
However , there is a small group of registrants at 
each site that relies heavily on the system. 

Fare Elasticity of Demand for Project Taxi Tries 

Judging from the predominantly low income of project 
reqistrant s, cos t per trip should be an important 
factor in the decision as to which mode to use. 
This sensitivity to cost is expressed as fare 
elasticity of demand. An opportuni ty to measure 
this elasticity occurred in Danville (8) when the 
fare discount was reduced from an average of 73 to 
51 percent, coincident with a general taxi fare 
increase of 12 percent. Project demand dropped 
substantially, and the resulting average ·fare 
increase of about 100 percent caused a 28 percent 
decrease in use. The a99regat:e price elasticity of 
w~m;tt! ~~= t~=~~!~=~ -~ ~2 ! . ~~~rk ic tn t he ran~e of 
the demand eLasticity exhibited for the transit 
industry in general (-0.2 to -0.4). The gradual 
climb in project ridershi p during i:he yeoc that 
followed the fare increase is attributable to 
continued growth in the popul3tion of registrants, 
which buffered the long-term aggregate impact of the 
price change. 

Alt.hough the average taxi fare currently paid by 
users of demonstration project service falls within 
a fairly narrow range ($0.70-$1.25/trip), an example 
of the influence of much lower fare levels on taxi 
use is available from the Los Angeles Barbor Area 
projeet. The user fare is only S0.15, re9ardless of 
trip length, up to a meter fare of SJ.00 (r iders pay 
the excese meter fare above S3.00, which correspond.a 
t o about a 2.5-mile tri p l enqth) . In a sample 
month, 507 persona who took projec t trips averaged 
8. 2 tdps each, which i s only slightly higher than 
t.he average rate for Kinston useu. However, this 
trip frequency might be greater without a $3.00 
limit on the subsidy per trip. Only 20 percen t of 
all trips in one month were greater than 2.5 miles, 
and 11 percent were greater than 3 miles. 

Mode Share of Project Taxi and Bus Trips 

Fixed-route bue service was introduced in Danville 
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•even month11 before the RTR proqram ended. Since 
both mode11 were available, the u11er could trade off 
coat and level of 11ervice in deciding which mode to 
use. Fixed-route bu11es cost S0.20/trip and operated 
at 30- and 60-min headways. Immediate-reque11t door
to-door travel by RTR taxis costs an average of 
S0.62/person trip. 

Total ridership on the Danville fixed-route 
transit system has grown from 450 passengers/day at 
the start to a current level of around 950. Trips 
by riders eligible for half-fare tickets (youth, 
elderly, and handicapped) constitute about 69 
percent of the total trips. Demand from this market 
has steadily increased, while full-fare ridership 
has •tabilized at about 300/day. 

An analysis of mode shifts and the overall impact 
of the Runaround (fixed-route system) on RTR demand 
during the seven-month period when both modes were 
available (.2,) has revealed a number of interesting 
findings: 

l. Total RTR demand decreased by more than 30 
percent as a result of the bus service. 

2. Most of the registered people 
riding buses continued to ride taxis as 
few, if any, switched all trips from 
Runaround. 

who began 
well. Very 
RTR to the 

3. 'l'Wo-thirds of RTR riders did not u•e the bus 
because of their health, age, or inaccessibility to 
bus routes. Only 12 percent of RTR trips surveyed 
would have been ma.de by bus if there were no taxi 
discount--some riders would have had to find another 
way to travel or else forgo the trip. About 
one-half reported they would still take a cab at 
full fare. 

4. After the RTR program was discontinued, bus 
ridership by persons eligible for RTR continued to 
increase but at about the same rate as before the 
termination of taxi discounts. 

5. Attitudes regarding the choice between 
Runaround and RTR indicated that the cost, general 
convenience, distance to the bus route, and the 
physical condition of the traveler were more 
important determinants of mode choice than the 
difference in level of service (wait time and travel 
time) between the two llOdes. 

Demand for the bus trips grew steadily in 
Lawrence and Montgomery during the first year of the 
discounts. Project registra~ts in Montgomery 
account for more than twice the number of bus trips 
that were taken by the total handicapped and elderly 
population before the project. Records of ticket 
sales will provide a means of linking registrant's 
identification numbers with serial numbers of 
tickets, thus permitting analysis of bus trip rates, 
mode shares of bus and taxi use by market segment, 
and disaggregate modeling of bus and taxi demand. 

Registrants averaged 4. 7 and 4.3 bus trips/month 
in Lawrence and Montgomery, respectively (registra
tion is not required to ride buses in Danville, and 
the number of persons taking half-fare trips is un
known). A frequency distribution of project bus 
trips in Lawrence for the month of January 1979 in
dicates that users took a mean of 9. 3 trips and a 
median value of 5 trips. During that month, about 
44 percent of all registrants took bus trips. 

When both taxi and bus discounts were available 
in Danville, the ratio of project bus trips to taxi 
trips was 2.4. This ratio was about 2.1 for 
Lawrence and 7.0 for Montgomery. The much higher 
ratio of bus to taxi trips in Montgomery reflects 
the higher average cost of taxi trips and the 

. limited project taxi coverage. These aggregate 
ratios should not be taken as an indicator of mode 

choice, however, •ince •ome registrants may u• e one 
mode allllost exclu•ively. 

The introduction of di•count• for bus service in 
Montg0111ery did not precipitate a decrea•e in project 
taxi ridership1 in fact, monthly taxi ridership grew 
from 2600 to 3200 over t he •ix-month period that 
followed initiation of the bus discounts. An 
important distinction to make in comparing this 
experience with Danville, where taxi demand 
decreased, is that there was already bus •ervice in 
Montgomery and th@ project discount only reduced the 
cost of transit trips, whereas in Danville a new 
public transit lllOde was introduced. 

PROJECT COSTS 

For user-side subsidy projects, the total cost to 
the public includes subsidies paid to the provider 
plus the cost of administering the program. There 
are two categories of administrative costs: (a) 
initial planning and implementation and (b) monthly 
management and administration. Monthly costs can be 
further broken down into direct costs, which are 
related to voucher or ticket processing 1 registra
tion and reimburaement1 and indirect expenses for 
marketing, coordinating, and project management. 

Cost breakdowns were analyzed for taxi service in 
Kinston, Montgomery, and Danville. The total annual 
project cost for Danville was $76 000, representing 
a total of 74 520 tripe delivered. Thia coat ia 
based on the average monthly ridership during a sta
ble period prior to introduction of the bus ser
vice. For Kinston and Montgomery, total annual 
costs of $52 600 and S77 400, respectively, were 
projected from the monthly ridership levels. 

Monthly administrative costs do not increase in 
direct proportion to ridership, at least up to the 
capacity of the administrative staff to process 
additional vouchers or tickets. Bence, as ridership 
increases, monthly administrative costs are spread 
over more trips. Project start-up costs, which 
include system design, initial planning and 
registration, advertising, and office supplies, were 
$14 000 in Danville and $2914 in Kinston. Start-up 
cost is not included in the total annual cost or 
coat per trip. 

Danville was the first user-side subsidy demon
stration project 1 consequently, a major portion of 
the start-up cost was spent on the design and de
velopment of administrative mechanisms and poli
cies. The difference between Danville and Kinston 
project start-up costs implies a similar savings for 
other cities that are able to use this experience 
and adopt the administrative systems already in use. 

The administrative costs per trip for Kinston and 
Montgomery, $0.61 and $0.67, respectively, are much 
higher than that for Danville ($0.24/trip). A large 
part of this difference is explained by the higher 
ridership in Danville. The total annual administra
tive costs are SlB 000, $23 400, and $26 400 for 
Danville, Kinston, and Montgomery, respectively. 
Inflation undoubtedly accounts for some of the dif
ference, since the Danville data reflect conditions 
over two years prior to the period in which costs 
for Kinston and Montgomery were examined. Further
more, the fact that the Danville taxi proqram was 
dealing primarily with only one taxi company must 
have greatly reduced the time required for reim
bursements, coordinating policies with drivers and 
owners, etc. (Three firms participated, but one 
went out of business early in the demonstration, and 
another provided less than 5 percent of all trips.) 

A comparison of direct costs for Kinston 
(tickets) and Montgomery (vouchers) reveals that 
Montgomery's cost is about $600/month higher. Part 
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of the difference •tem• from the tin required for 
certification and regiatrationr th••• activities 
account for 25 percent of the direct coat• in the 
Montge11ery project, which ha• 110re than seven ti-• 
a• many regiatrants aa Kinston. It appears that 
direct coat• are otherwiae fairly comparable 
(monthly ridership ia about equal), suggeating that 
the coat of ticket sale• waa off set by voucher 
processing coata. Therefore, the main determinant 
of potential coat advantages of tickets over 
voucher• depends on the labor required for ticket 
aalea. In a city as large as Montgomery this could 
be much more costly than in Kinston, unleaa ticket. 
aales were centralized or tickets were sold by 
employees of stores, banks, or other outleta. 

Administrative costs stabilized early ln the 
Kinston project but have been decreasing ateadlly ln 
Montgomery as a result of i111Provementa ln procedure• 
and the implementation of a computerized voucher and 
bus-ticket processing system. Costs associated with 
distributing bua tickets, processing them, and 
reimbursing the transit operator amount to only 
&0.02/bua trip or about 19 percent of the total 
adminiatrative costs of the bus and taxi program. 
This does not, however, reflect marketing and 
pr0810tion of the bus dl•counts or costs associated 
with registering persona who are only using the bus 
aervlce (registration has increaaed more than 20 
percent since the introduction of discounts for bus 
••rvice). Nevertheless, it la evident that 
providing subsidies for bus travel involve• a 
marginal increase of perhaps 20-25 percent in the 
administrative cost of operating a taxi discount 
program. 

FACTORS THAT INFLUENCE COST 

At fare levels and trip distances similar to tho•e 
of Danville and Kinaton, a user-side subsidy proqram 
that delivers 100 000 taxi trips/year would cost the 
city about Sl. 00/trip (including administrative 
costs). This compare• favorably with the cost of 
publicly provided demand-responsive services in 
similar-sized cities. User and project costs per 
trip will generally increase with city size becauH 
cities that have larger areas and populations also 
have higher average trip lengths and, very possibly, 
higher labor rates. Per instance, in Montgomery, 
which has an area four times that of Danville, the 
average rare is aDOuc ~~.eu, rer~ecc1ng a ~~ percenc 
greater average trip length and a 30 percent higher 

With user-side subsidies, the inherent flexi
bility of taxi supply can be exploited. This ls a 
distinct cost advantage with respect to alte~natives 
that involve a fixed capacity, such as a publicly 
operated fleet of minibuses or a contract with a 
private operator to provide a fixed or guaranteed 
minimum number of vehicle hours of service. Since 
de-nd varies over a day and total demand ls dif
ficult to estimate a priori, the per-trip reimburse
ment approach protects the program from insufficient 
or excess capacity that could result from purchase 
of a given number of vehicle hours per day. 

BENEFITS TO PROJECT USERS 

It has already been shown that the regular users of 
discount taxi services are the more transit-depen
dent (and economically disadvantaged) seqment of the 
eligible market. When the cost of taxi travel is 
reduced, people who have to rely on taxis because of 
the lack of other suitable alternatives can take 
more trips or can spend a smaller portion of their 
income on transportation. 

The analysis of project trip-making rates dis-
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cussed above reveals that moat project registrants 
benefitted prlurily from a reduction in their ex
penditures for bua and taxi travel. There has not 
b-n an overall increase in the frequency of taxi 
trips or a greater reliance on taxis, except where 
the fare reduction was sufficient to make the coat 
of taxi travel comparable to that of bus or private 
aut08l0bile. Where this is the case, the most promi
nent change in travel behavior has been a mode shift 
from walk to taxi for short trips. · 

Bua riderahip has increased as a result of the 
program discounts of about S0.15/trip, although data 
are not yet available to determine whether this in
crease ls primarily a result of more bus users, in
creased reliance on buae•, or a combination of both. 

A 50 percent reduction in taxi fares is certainly 
a help for people on limited incomes. However, at 
user round-trip fares of Sl.00-$2.50, coat is still 
a slgnlf icant constraint on the extent to which 
these projects can enable increases in trip making 
that lead to improved health, quality of life, etc. 
At mean taxi trip frequencies of 5-8 trips/month, 
demonstration project users are saving between $4.00 
and $6.00/month. Apparently, the cost of taking 
more taxi trips, even at a 50 percent discount, has 
deterred most participants from approaching their 
monthly maximum taxi budget, which corresponds to 
12-18 trips, baaed on the average fare per trip and 
maximum dollar amount of accumulated fares. 

Other findings about benefits to project users 
are qualitative in nature and come primarily f~om 
surveys of users who were asked questions about 
whether and how the project affected their tra•1el 
habits. In Danville, follow-up surveys of regis
trants were conducted to investigate impacts of the 
taxi discount project on travel behavior (1) 1 41 
percent claimed they traveled more often beoaUse of 
the project, 43 percent said they were able to take 
trips they could not take before, 58 percent said 
they were less dependent on others for transporta
tion, and 30 percent reported that they were able to 
take more trips during a particular part of the day. 

A survey of users of TRIP tickets in West 
Virginia (7) revealed that taxis have become the 
primary mod~ for 45 percent of users, compared with 
20 percent before the program. Buses (tickets can 
be used for buses or taxis) continued to be the 
primary mode for about 35 percent of TRIP users. 
About 87 percent of participants in the TRIP program 
claimed that their mobility had increased. When 
asked what addi tlonal trips were being taken, the 
~t!!'po!!~!! mo!!t !r~qu~~tly m~nt!o~ed ~e?"e ":i:! t: to :: 
doctor's office or clinic, shopping, and visits with 
family and friends. 

IMPACTS ON TAXI OPERATORS 

It has been postulated that competition among 
providers for project trips will stimulate better 
service. However, this assumes that providers have 
an incentive to increase their share of the 
project-based demand. Any such interest on the part 
of taxi operators would depend on the economics of 
serving project trips, that is, whether project 
trips increase total revenues, permit more efficient 
utilization of vehicles and drivers by spreading the 
demand over the day, or are at least as profitable 
as other business. 

Impact on Taxi Revenues 

Whether taxi revenues have increased as a result of 
the demand created by project discounts is difficult 
to establish in most projects because of the lack of 
reliable taxi operating data and the tendency of 
exogenous factors that affect supply and demand to 
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mask the impact of project trips on total taxi 
revenues. Nevertheless, aOllle project data and 
estimates based on observed changes in travel 
behavior merit discussion here. Taxi ridership data 
from Danville indicate that the maximwn increase in 
taxi demand , attributable to the aubeidized taxi 
service (at a time when the fare discount was 73 
percent) was about 4000 trips/month, repreaenting 
about a 15 percent increase from preproject 
conditions <.!I. This growth, which waa not 
sustained after the discount was reduced to 50 
percent, reflects increased use of taxis and new 
customers who were not riding taxis before the 
project. 

The impact of increases in demand by the target 
market depends, of course, on the share of the total 
taxi business represented by these uaers. Trips 
made by elderly and handicapped persons account for 
about 10 percent of the ridership of the operators 
in Lawrence and Montgomery that are serving the bulk 
of the project trips. Project demand constituted 24 
percent of all trips in Danville, where only one 
provider was involved, although three firms 
participated, as noted above. Increases in taxi 
deinand generated by project discounts will, 
therefore, have less of an impact in Lawrence and 
Montgomery than in Danville. 

Relative Profitability of Project Trips 

Of comparable importance to the question of whether 
total taxi demand increased as a result of project 
subsidies is whether project trips are as profitable 
as nonproject trips. In other words, is the revenue 
per taxi mile greater than, the same as, or less 
than it would be for regular service? The 
characteristics of project tripe •ay differ in such 
a way as to affect labor and vehicle 
productivities. For instance, operators assert that 
shorter trips are less economical because of 
increaeed deadheading and dispatching costs. If the 
fare structure is the same for project and 
nonproject trips, then such factors as the average 
trip length, extent of shared riding, and dwell time 
will affect the efficiency and hence the ulative 
profitability of the project service on a per-trip 
basis. 

An analysis of waybill data from a sample of cabs 
in the Los Angeles Barbor Area project (!J!) support.ii 
the contention that ahorter trip• are less 
efficient. The ratio of paid to total •ilea, which 
is a measure of operating efficiency, increases with 
average trip length for both excluaive and 
shared-ride trips. Becauae the 15-cent flat-fare 
policy in the Loa Angeles Barbor Area project is low 
enough to enable people to shift a portion of their 
walk trips to taxi, project passenger trip length• 
average 1.5 miles compared with an average of 2.3 
miles for nonproject trips. Aa a reault, the 

.ahorter project trip• appear to generate less 
revenue per taxicab mile. 

Another factor that influences the profitability 
of project trips is the extent of ahared riding. If 
110re •hared riding takes place, the revenue per 
revenue mile and the ratio of revenue •ilea to total 
miles will increase. 

Since project riders in Los Angeles cannot share 
a cab with nonproject persons (preaumably becauae of 
different fare policies), the extent of shared 
riding is constrained. Only about 16 percent of 
subsidized trips were shared, compared with an 
average of 29 percent of all taxi trips before the 
project. In Danville, 36 percent of all project 
tripe were shared with another trip (project or 
nonproject), caapared with 28 percent of all 
nonproject tripe. Project trip lengths in Danville 
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were only about 15 percent aborter because the 
zone-fare policy results in a minimum fare of at 
least $0.38, even for very short tripe. Bence, the 
greater extent of •hared riding for project trips 
offset the reduced efficiency of slightly shorter 
trip lengths, and the revenue per total cab mile was 
about equal for project and nonproject trips. 

Another factor that can affect the extent of 
shared riding in both project and nonproject trips 
is the taxi supply. Dispatchers are unlikely to 
schedule shared rides if there is an excess supply 
and other cabe in the vicinity are vacant. This has 
been reported by the project administrator in 
Kinston to be the explanation for the low incidence 
of ahared riding~ An on-board taxi survey there 
revealed that only 13 percent of project users (and 
about the same proportion of nonproject trips 
sampled) were part of a shared-ride trip. 

In sum, project fare levels that encourage the 
use of taxis for very short trips will result in a 
lower ratio of paid miles to total miles and require 
more dispatching time in relation to fewer, longer 
trips. Similarly, policies that limit the potential 
for shared riding, especially those that prohibit 
sharing a1110ng project and nonproject trips, will 
further constrain the revenue per taxicab mile. 

If project trips are generally less profitable 
than other trips, taxi operators will be reluctant 
to aerve project users at times when the demand 
approaches fleet capacity, which will result in a 
decreased level of service compared with nonproject 
trips. 

A poaitive impact of project trips on the 
economics of taxi operations is the potential for 
spreading the demand more uniformly over the day. 
If project trips occur during periods of low total 
demand, the excess taxi capacity can be utilized 
and, since nonproject trips are not forgone, the 
operator may be lea• concerned about the relative 
profitability of subsidized tripa. Some taxi 
operators, e.g., Kansas City and the San Francisco 
Bay Area, have reported that thia has occurred 
(3,4). However, for the three cities (Kinston, 
x.&w;ence, and Montgomery) for which data exist to 
permit a c01Dparison of demand profiles over the day 
between target and nontarget riders, Lawrence i• the 
only site where the target population is making 
aiqnificantly fewer trips during the peak period 
than other taxi riders. 

Attitudes of Taxi Operators Regarding User-Side 
Subaidies 

Taxi operators' attitude• toward user-side subsidies 
are reflected in their willingness to participate in 
the program. Por all demonstration projects except 
Montgomery, 110st or all of the local taxi firms 
elected to serve project users. In Montgomery, only 
3 of the 16 local taxi companies are participating r 
2 firms withdrew from the project during the first 
year. Reasons given for not participating include 
(al the complexity of the grid-fare structure 
(Montgomery is the only demonstration city where the 
nonproject fares are baaed on •eter• and •ileager 
all other Bi tea have zone-fare structures for . all 
taxi trips), (bl time required for preparing and 
submitting voucher•, (c) delays in reimburaement of 
voucher• subllitted, and (d) the burden of increased 
paperwork. 

In the other three de110netration aitea, 110re than 
80 percent of the taxi fir- have becane project 
providers, and there are no instances of provider• 
in theae cities droppi99 out of the program (except 
for reaaons independent of the project). In both 
ltinaton and Danville, participating taxi operators 
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have generally favorable attitudes toward the 
project. 

Providers in West Virginia have had a strong 
positive attitude toward TRIP, although none of them 
believed that TRIP revenues would ever be sufficient 
to propel the industry into long-term financial 
stability. More than 97 percent of providers (taxi 
and bus) surveyed are participating, and the only 
COlllllOn complaint of taxi operators has to do with 
delays in reimbursement <ll· 

CONCLUSIONS 

The following conclusion• can be drawn fro~ the 
findings discussed here about the transferability of 
user-side subsidies and specific issues relevant to 
other applications: 

l. 'l'he user-side subsidy is a workable ~eans of 
providing transportation for a selected market that 
involves public and/or private providers. It is 
easy to administer and does not require the purchase 
and operation of vehicles. 

2. Project registrants are distinguished by 
lower income and lower automobile availability than 
in the target market as a whole. 

3. Where taxi supply is adequate, more than 40 
percent of all registrants take at least 1 project 
trip per month by taxi. The mean project trip rate 
for users at sites studied has been between 4 and 8 
trips/month and tends to remain stable, with only 
slight fluctuations over time. Handicapped non
elderly persons are the most frequent users, aver
aging 6-12 project trips/month. 

4. The aggregate price elasticity of demand for 
taxi trips is in the range of price elasticity 
values reported for the transit industry. 

5. User-side subsidies for taxi travel are a 
cost-effective alternative to publicly operated 
demand-responsive service. 

6. There is no evidence as yet to indicate that 
competition among providers will tend to improve 
service quality1 however, it is Preferable to 
involve as many providers as possible to ensure 
adequate coverage and a stable supply of taxis for 
project trips. 

7. Taxi operators may have reservations about 
participating and require some assurance that 
reimbursement delavs will not be intolerable. S11U1ll 
taxi firms are less likely to be willing to 
participate, because of the burden of increased 
papacwor~. 

8. Project fare levels that encourage the use 
of taxis for very short trips will reduce the ratio 
of paid miles to total miles and require more 
dispatching time for fewer, longer trips. 

9. The compatibility of project and nonproject 
fare structures is essential to maximize the extent 
of shared riding. 

10. Implementation of user-side subsidies for 
taxi service with meter-based fare structures is 
more complicated, especially if shared riding is 
permitted. However, introducing zone fares for 

• 
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project trips only h not an attractive solution 
trom the point of view of taxi operators. There are 
two potential problems1 (a) the complexity of 
having different fare structures for project and 
nonproject trips and (b) the likelihood that drivers 
will assert that zone fares for some trips are less 
than meter fares. 

11. Fraud and abuse do not constitute a major 
problem when appropriate administrative procedures 
are followed to monitor users and providers. 

12. Providing subsidies for bus and ta:M:i modes 
extends the penetration of the target population, 
p_rimarily because able-bodied elderly persons who 
rarely travel by taxi will continue to choose the 
bus. 

13. More than twice as many bus trips as taxi 
trips are taken by project registrants if user-side 
subsidies are available for both modes. However, 
conventional buses are not an acceptable alternative 
for many people who use taxis, even at much lower 
fare levels. 
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