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SUMMARY AND CONCLUSIONS 
In many rural Minnesota communities some senior 

citizens find themselves isolated with little or no trans
portation. Lacking sufficient riders to cover costs, pri
vate transit companies and taxi services have been 
abandoned in rural communities. Senior citizens faced 
with decreasing incomes, decreased mobility, and loss of 
family and friends, are finding it increasingly difficult 
to find transportation for shopping, personal business, 
medical care, and recreation. 

To attempt to meet the transportation needs of se
nior citizens a variety of programs have been offered. 
Although community needs differ and funding sources 
vary, the programs include three general types: volun
teer drivers with private cars, demand-responsive ser
vice with vans or small buses, or fixed-routes with bus
es. 

This bulletin is designed to help nonmetropolitan 
transit planning systems personnel select the best vehi
cles for their situation. The first and most difficult step 
was to identify the target population and estimate the 
demand as contrasted to the need for transit services. 
The only positive estimate ofdemand is to run an actual 
pilot transit program to determine ridership. 

The second step involved estimating the cost of al
ternative modes of transportation. The modes include a 
privately owned automobile driven by a volunteer driv
er, a purchased automobile with a hired driver, an 11
passenger van, a 12-passenger school bus, a rented 44
passenger school bus and a purchased 44-passenger 
school bus. These are all viable alternatives in rural 
areas either separately or in combination with other 
modes. 

Cost analysis revealed that the 12-passenger school 
bus was not a competitive alternative so it was excluded 
from the final Meeker County example. For 11 passen
gers the van was the least cost alternative, while for 
more than 12 passengers the 44-passenger school bus 
was the best alternative. 

The final step was to determine the least cost meth
od oftransporting older Americans in Meeker County at 
three different levels of assumed demand. Fixed routes 
were designed with at least one pickup site in all munic
ipalities and one in most Minor Civil Divisions (footnote 
12 describes); each route followed existing paved high
ways and the longest one-way time was 2~ hours. Pas
sengers are brought to the fixed pickup points by volun
teer drivers. From the pickup point the passengers are 
driven to Litchfield by a vehicle following a fixed route 
and schedule. 

At all three levels of demand, the purchased 44
passenger bus proved to be the least cost mode for trans
porting the passengers from the pickup points to Litch
field. The only competitive alternative was volunteer 
drivers and their automobiles at the lowest level of 
demand, or 110 riders per week. However, it is highly 
unlikely that an additional 41 competent, reliable vol
unteer drivers can be recruited given the time and mile
age required to drive to Litchfield. 

The total annual cost ofthe transit service including 
administrative cost of $22,325 would range from 
$38,000 to $71,000 depending on the level of demand. 
These figures are based on 1974-75 costs and are proba
bly too low now. However, the relative costs between 
modes have probably not changed much which means 
the 44-passenger school bus is still the best buy. 

The University of Minnesota is committed to the policy that all persons 
shall have equal access to its programs, facilities, and employment without 
regard to race, creed, c%r, sex, or national origin. 
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INTRODUCTION 


The purpose of the Older Americans Act of 1965 was 
to "secure and maintain maximum independence and 
dignity in a home environment for older persons ... and 
to remove individual and social barriers to economic 
and personal independence ... " [4]. One of the obstacles 
to achieving these objectives is older Americans' lack of 
personal mobility. Senior citizens without transporta
tion are often unable to shop, obtain medical services, 
and take advantage of social programs and benefits. 
Personal mobility is also an "antidote" for the entire 
process of aging [11]; the simple ability to "get out and 
around" can go far in improving quality of life. 

Transportation is often the common denominator in 
activities that mobile people normally take for granted. 
Senior citizens lacking transportation are faced with a 
variety of new problems. A person unable to get grocer
ies may soon be troubled with poor health due to an 
inadequate diet. A person lacking transportation to 
medical services may have- to be institutionalized to 
obtain these services. Increased access to transporta
tion services can provide a partial remedy to these and 
other problems of the elderly. 

The transportation needs of the rural elderly tend to 
be even more acute and more difficult to solve than the 
needs of their urban counterparts. Rural areas often 
lack the population density to support bus or taxi ser
vice. The bulk of federal and state transportation fund

ing has been used for building or upgrading highways 
for private automobiles and trucks, rather tha.n for 
mass transit. Any mass transit funding has usually 
gone to the larger metropolitan areas. Since traffic con
gestion and lack of parking facilities usually are not 
major problems in rural areas, the private auto, ifavail
able, is an excellent means of fulfilling transportation 
needs. 2 

Unfortunately, many elderly cannot drive or have 
infirmities which prevent or severely limit driving. In 
addition, many rural elderly have income levels too low 
to purchase and maintain an automobile. Thus, rural 
America is marked by large numbers of isolated senior 
citizens, with insufficient income to purchase transpor
tation services, and living in areas inadequately served 
by public transportation. 

To meet national transportation needs of older 
Americans, it has been estimated that during the past 8 
years, approximately 1,500 programs have been insti
tuted [11], ranging from the most isolated backwaters to 

'Steve Levy, research assistant, K. William Easter and Harald Jensen, profes
sors, and Jerry Fruin, research associate, Department of Agricultural and 
Applied Economics. 

'This study, funded under Title V of the Rural Development Act, was done in 
response to the highpriority that people in Region 6E (the development region 
immediately west of the Twin Cities Metro Area) placed on improving trans
portation. In a series of county meetings held in 1974 to determine priority 
problems, transportation was ranked number one. Other studies done on 
transportation problems include one on the cost of truck. transportation and 
one on seasonal road restrictions. Another transportation study in progress 
deals with determining the impact of changes in Region 6E's bulk commodity 
transportation system. 
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the most densely populated cities. Some of the ways [2] 
that localities have tried to deal with the mobility crisis 
follow: 

Carpooling 
Vanpooling 
Buspooling 
Subscription bus service 
Special bus for handicapped 
Tokens and cash grants to clients 
Fixed route/fixed schedule bus 
Dial-a-ride 
Volunteer drivers 
Reduced fares for elderly 
Direct subsidy to transit system 
It is difficult to generalize about these diverse proj

ects. The Subcommittee on Rural Development of the 
Senate Committee on Agriculture and Forestry pub
lished the pamphlet, "The Transportation of People in 
Rural Areas," a survey of 51 rural transportation pro
jects funded by the Office of Economic Opportunity [12]. 
The Subcommittee collected a range of technical infor
mation on these projects which would aid others inter
ested in establishing rural transit programs. After ex
tended study, the committee made the following obser
vations: (1) transit service should be planned to meet 
the objectives it was designed to achieve, (2) it should be 
carefully designed to serve specific types of trips, and (3) 
costs should be kept as low as possible. In concluding 
remarks on financial considerations of rural transit sys
tems, the Subcommittee surmised that "In sum, this 
investigation provided no sound basis for confident con
clusions about the continuing financial viability of ru
ral transit." [12] 

Nonmetropolitan Minnesota 
In many rural Minnesota counties senior citizens 

have little or no access to transportation. Lacking 
enough riders to cover costs, private transit companies 
have been abandoning rural communities. Small rural 
taxi services have met similar fates and have been 
forced to cease operations. About the only private trans
it firms remaining in many rural communities are the 
school bus and charter service companies. Senior citi
zens, faced with decreasing incomes, decreased mobili
ty, and loss offamily and friends, are finding it increas
ingly difficult to find transportation for shopping, per
sonal business, medical care, and recreation. 

To help meet the transportation needs of Minnesota 
senior citizens, local, state, and federal agencies have 
been sponsoring demonstration programs for various 
forms of transportation for senior citizens. Although 
community needs differ and funding may come from a 
variety of sources, the programs fall in three general 
categories: volunteer drivers with private cars, de
mand-responsive service with vans or small buses, or 
fixed-routes with small or large buses. The funding for 
demonstration projects generally runs for 3 years with 
varying levels of community support. After 3 years, the 

community either assumes all the costs of operations or 
lets the project lapse. 

Although each project must demonstrate some form 
of need to obtain funding, the technical skill required to 
make a reasonable estimate of the expected use of the 
service is often lacking. Without reasonable indicators, 
the project may fail to fully identify the correct target 
populations and may very well select the wrong equip
ment. The financial makeup ofthe project, in tum, may 
be distorted with too much capital equipment, forcing 
poor decisions about continued community funding of 
projects. 

Planning a rural senior citizen transit system re
quires investigation of the costs of alternative methods 
for providing transportation services. Mter carefully 
considering the needs ofthe clientele, transit operators 
must strive to achieve the best possible service at the 
lowest possible cost. However, costs for alternative sys
tems are usually not readily known. How is a program 
to decide whether to use a demand-responsive or a fixed
route system, or to buy a van or a small bus? 

This publication is designed to help nonmetropoli
tan Minnesota plan transit programs. The first section 
considers the problem of estimating demand. Once a 
target population has been identified, the expected 
number and type of passengers must be estimated be
fore equipment needs can be determined. Second, the 
relative costs of six methods of transit are compared, 
highlighting the respective benefits and costs. The al
ternatives studied include a purchased automobile with 
a hired driver, a privately owned automobile driven by a 
volunteer driver, an ll-passenger van, a 12-passenger 
school bus, a rented 44-passenger school bus, and an 
owned 44-passenger school bus. Finally, based on vehi
cle costs and three levels of use , minimum cost transport 
alternatives are constructed for Meeker County's elder
ly. 

DEMAND ESTIMATION 

The question of demand estimation is fundamental 

to the study of a transportation system. Questions such 
as: Who will use the service and at what price?, How 
often?, Where to?, When?, must be asked in planning 
any transit study. Demand analysis is subject to much 
error and misunderstanding. 

The rationale for rural transportation projects rests 
on perceived economic and social needs rather than on 
demand. Demand for a good or service may be defined as 
the quality that consumers will purchase in the market 
place at a given price, other things being equal. The 
total quantity of goods and services purchased will be 
affected by the price of the good, the tastes and prefer
ences, the number of consumers, their income levels, 
and the price and availability of other goods. The defini
tion implies that an entire schedule of demands can be 
plotted, measuring the quantity of a good or service that 
will be consumed at various prices. 

Need, on the other hand, is a concept that is not so 
easily defined quantitatively. The concept of need is 
essentially a value judgment. A teenager "needs" a car 
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for a date, a retired person "needs" new dentures, a 
senior citizen's club "needs" a bus to transport them to 
the ball game. How does one assign a numerical mea
surement to these needs? Should society subsidize 
transportation needs if the individual cannot satisfy 
them with his or her own financial resources? It would 
be rather difficult to get much public support for Satur
day night automobiles for young daters, no matter how 
dire the need. Society has decided that it is worthwhile 
to subsidize senior citizens' "need" for transportation, 
recognizing transportation as a key factor in the ability 
of people to care for themselves on a physical, emotion
al, and social level. How is this need translated to de
mand? 

One index of demand centers on the price of the good 
and the income level of the consumer. Unfortunately 
demand and need cannot always be equated because of 
the income constraints faced by senior citizens. Lack of 
an adequate income to purchase transportation ser
vices, either public or private, is one of the central 
causes of the transportation problem. Ifconsumers lack 
funds to purchase transportation at any price, there 
would be zero economic demand, still the need exists. 
Tastes and preferences, and the price and availability of 
substitutes infer that there is an element of choice in the 
consumers' decision. Yet, in most rural settings there is 
very little transportation choice for senior citizens. Se
nior citizens must either have the financial or physical 
wherewithal to use private transportation, or have 
friends and relatives to provide them with rides, or do 
without. Tastes and preferences have only a minor im
pact on the transportation decision. Since rural areas 
usually have limited or no public transportation, and 
taxis are either nonexistent or too expensive, the avail
ability of substitutes is not a decisive factor. Due to 
income constraints and lack of substitutes, demand 
must be regarded in terms of demand for a subsidized 
transportation service. One can try to estimate the ex
pected use of a service, regardless of price: substituting 
social need for pure economic demand. The bridge be
tween these two concepts is referred to in the literature 
as latent demand [3]. 

Latent demand analysis estimates the number of 
new trips that would be made if a specific population 
were provided with an increased level of transportation. 
It is, by definition, a behavior-oriented concept in that it 
is an attempt to estimate how people will react to a new 
service. It assumes a new transit system will result in 
trips that were not made before. A new system can also 
create more trips due to a substitution effect. People 
may switch to the new mode of travel because it is 
cheaper or more convenient. 

Latent demand can be estimated by several alterna
tive methods. "Gap analysis" is one method currently in 
use [3]. It assumes that the maximum latent demand for 
travel is equal to the difference in trip rates for individ
uals who have an automobile available and individuals 
who lack access to an automobile. These differences are 
compared for similar age and income groups for each 
type of trip purpose: the analysis hinges on finding two 
populations that are similar except for the available 
transportation. 

Figure 1. Trip rates by age 
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Mobility levels are measured in observed trips per . 
person per day, for all people with a given income (fig
ure 1). Mobility Level 1 relates to individuals with no 
private transportation and Mobility Level 2 relates to 
individuals with one automobile. Latent demand for a 
person age At is M2 - Ml. The difference between M2 
and Ml is an estimate of the number of new trips a 
person would make if additional transportation were 
available. 

A similar approach to gap analysis is to determine 
the amount of travel for an average or normal popula
tion and to subtract from the average the amount of 
transportation being obtained by the target population. 
The remainder will be the additional trips "required" by 
the target population. Normal travel behavior is usual
ly determined through survey techniques. The most 
widely used is the National Personal Transportation 
Survey conducted by the Department of Transportation 
in 1972, which estimates the average number oftrips by 
frequency, mile, and purpose made by all persons over 
age 5. Surveys usually indicate the amount oftranspor
tation currently being used by the target population. 

The variables which are generally used to describe 
and to measure populations include: place of residence, 
age, sex, income, size of household, dependence on oth
ers for transportation, ownership of an automobile, and 
availability of public transportation. Trip characteris
tics include purpose, cost, destination, and frequency. 
Results are tabulated so that popUlations can be defmed 
in terms ofthe kind oftrips being made and the number 
of additional trips needed [9, 13]. 

The aforementioned demand estimators are similar. 
First, both rely heavily on surveys to determine travel 
behavior and how the target population will react to an 
additional transit supply. Second, studies show that the 
expected use ofa hypothetical transit system is likely to 
differ from actual use [12]. 

One source of variation lies in the population's esti
mate of how many trips by purpose, mode, and frequen
cy currently are being made. Questionnaires and sur
veys invariably do not correct for factors such as season 
of the year, illness, multi-purpose trips, and memory 
loss. It is very difficult for many people to remember the 
number oftrips taken during an average week, and for 
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what purposes, especially if the people are very active. 
Severe weather can also be an important variable. If, for 
example, a winter survey is taken when people's mobili
ty is severely limited, and a summer service is institut
ed, actual and expected use will probably differ. Anoth
er difficulty with the surveys of senior citizens is that 
very often members of a senior citizens' center, recrea
tion program, or health clinic, are chosen as a represen
tative sample of senior citizens. Since these people are 
often much more socially active than their peers, the 
average number of trips they generate may signifi
cantly differ from the overall norm. 

If latent demand is estimated directly through sur
vey, another major source of variation is the popula
tion's reaction to the introduction of a transit system; 
i.e., how many additional trips will they make if avail
able transportation is increased? The root of the prob
lem is often referred to as "unrevealed preference," 
which means that for people surveyed to say they will 
buy or use some service or good is quite different from 
actually buying or using it. There is no cost involved in 
answering yes to a question on a survey. It is quite 
another thing, however, to act as one has answered. It 
takes very sophisticated marketing survey techniques 
to obtain valid answers [12]. 

Meeker County Ridership 
In the absence ofdemand estimates, a range ofpossi

ble use levels can be determined from secondary data 
sources such as the census of population. For example, 
in Meeker County the 1970 population of age 65 or older 
was 2,785. Of this total 1,758 were classified as rural 
residents, including small towns; the rest, 1,027, lived 
in Litchfield. To obtain a range of possible ridership 
three use levels are examined. 

Level I assumes 6.25 percent of the total population 
age 65 or older will use the system once a week. Level II 
assumes 12.50 percent will use the service weekly. Lev
el III assumes 25 percent will ride the Meeker County 
transit system each week. These percentages are multi
plied by the 1970 population figures to obtain a range of 
possible riderships. 

Table 1. 	Three use levels for Meeker County popUla
tion age 65 or older 

Level I Level II Level III 
6.25%/week 12.5%/week 25%/week 

Rural 110 220 440 
Litchfield 64 128 256 
Source: 1970 Census 

These ridership levels are likely to be affected by a 
charge or fee for the transit service. A small charge of 
25-50 cents per round trip may even encourage partici
pation as well as raise revenue. The region 6E nutrition 
program for senior citizens found increased participa
tion when persons were given a chance to pay for part of 
the meal. The revenue generated from a 50-cent round 
trip charge could range from $4,500 to $18,100 depend
ing on the ridership level. 

COST CONCEPTS 

The costs of a senior citizens transportation program 

can be broken down into two bas.ic categories, variable 
and fixed. The variable costs are those directly related 
to the number of miles the vehicle is driven such as 
maintenance, replacement tires, oil changes, and gaso
line. The variable costs will be influenced by the make 
and model ofthe vehicle, how the vehicle is driven, road 
conditions, the loads carried, and the general condition 
ofthe vehicle. Fixed costs are not related to the number 
of miles driven, i.e., they are there whether the vehicle 
leaves the garage or not and include administrative 
overhead, wages, insurance, taxes, fees, and deprecia
tion. 

Figure 2 shows curves for total fixed costs (TFC) , 
total variable costs (TVC) , and total costs (TC). The 
shortrun analysis assumes that the size of the operation
is fixed, i.e., the number of vehicles is fixed. 

Figure 2. Total cost curves 
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Total fixed cost intersects the vertical axis at a cer
tain dollar amount and runs parallel to the horizontal 
axis. The fact that the curve is perfectly horizontal 
reflects the concept that the total fixed cost ofan opera
tion does not change as total mileage increases. 

The total cost curve is the sum of fixed costs and 
variable costs. Consequently, the total cost curve in
creases as mileage per year increases because the vari
able costs increase linearly with mileage. 

Many factors affect variable cost. The price of gaso
line and the vehicle miles per gallon have the greatest 
impact. This study examines the variable costs for gaso
line priced at 54 cents and 75 cents per gallon. A stan
dard car, which averages more miles per gallon of gaso
line than a van, will have lower variable costs than a 
van. Variable costs are also affected by the price of 
replacement parts and ofmaintenance labor. Although 
variable costs will differ during the life of the vehicle, 
this study uses a lifetime average to determine these 
costs. 

The first fixed cost to consider is administrative 
overhead such as the staff, office space, phone, and sup
plies. For a large program average fixed costs may ac
count for only a small percentage of average costs, but 
for a small program these costs may require a sizable 
percentage of the budget. Administrative overhead in 
the transit projects reviewed for this study ranged from 
$7,600 to $43.000 per year.3 The size of the administra

3Administrators of eight Community Action Program transit projects in Min. 
nesota were interviewed. 
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tive budget typically depends on the scope of the pro
gram and supportive services provided (counseling, in
formation and referral, and other special programs). 
Table 2 is a synthesized listing of the administrative 
costs that a transit program could expect to pay in the 
yearly course of operations.4 

Since this study assumes administrative costs re
main the same in all systems considered, the overhead 
costs of administration will not be included in the fol
lowing cost analysis. Ofcourse administration requires 
funding and a system cannot rely on anotl?-er agency: for 
continued grants, but for purposes of vehIcle selectIOn, 
little additional information is gained. 

Table 2. Annual administrative costs 
Director (full-time) ............................. $10,500 

Secretary (half-time) ............................ 3,000 

Bookkeeper (half-time) .......................... 3,000 

Fringe benefits (15%) ........................... 2,475 

Staff travel ............... . . . . . . . . . . . . . . . . . . . . . . 1,000 

Office space ..................................... 850 

Communications and utilities ...... . . . . . . . . . . . . . . 1,000 

Printing and supplies ............................ 500 


Total ....................................... $22,325 


Drivers' wages are the second major part of fixed 
costs. The Subcommittee on Rural Development report
ed that when professional drivers were employed, their 
wages were from one-third to two-thirds of total costs 
[12]. While many considerations such as length and 
difficulty of daily work go into a decision about hiring 
drivers, the budget is a critical limitation. Since this 
study assumes that drivers are hired full-time or 40 
hours per week, the cost of drivers' wages is a fixed cost 
to the system. It will be shown later in the study that 
hiring drivers for low mileage work makes the cost per 
mile extremely high. Two wages are used in the study: 
$2.60 per hour plus 15 percent fringe benefits, and $3.50 
per hour plus 15 percent fringe benefits. 

The third major component of fixed cost is deprecia
tion: the difference between initial purchase price and 
the resale (or salvage) value of vehicles. Although there 
are numerous methods for determining annual replace
ment cost, this study uses a straight line depreciation 
schedule for vehicles. This means that total deprecia
tion is divided by the number ofyears of expected life of 
the vehicle to determine the annual depreciation costs. 
There may be a cost adjustment for the increased wear 
and tear on a car due to high mileage driving. American 
Automobile Association (AAA) uses $27 per 1,000 miles 
over 15,000 miles [15]. This study makes the adjust
ment by using a low resale or salvage value. 

Most publicly financed senior citizen transit pro
grams seem to omit depreciation as a cost of operation. 
However, capital replacement is a cost to any operation, 
whether publicly or privately funded. Most programs 
receive capital grants for vehicles and assume they will 
obtain additional grants as needed for capital expendi
ture. As a result, these organizations make no provi
sions for the internal financing of replacement capital. 
There are three basic problems with this procedure. 

'The role of the director or coordinator will be irnportantin the success of any 
transit program. A rather sophisticated dispatcher-director will be required. 

First, grant programs do not run on indefinitely, and it 
is unfortunate if a successful program is terminated 
because grants run out. Second, capital equipment can 
conceivably wear out before a new grant is obtained. 
Finally, depreciation (or wear and tear) is a cost and 
should be recognized. No matter what the source of 
funds, these costs are being incurred when transporta
tion equipment is owned. Future funding may very well 
depend on demonstrating that the program has a cost 
conscious administration and is capable of evaluating 
the cost effectiveness of various alternatives. 

VEHICLE COSTS 


Volunteer Drivers and Automobiles 
The predominant type of senior citizen transit pro

gram uses volunteer drivers and their automobiles. Of
ten a system has a central office which matches riders 
and drivers and specifies pickup and dropoff times and 
destinations. Other plans provide riders with a list of 
potential drivers to contact personally. Drivers are typi
cally reimbursed on a flat per mile rate, including park
ing fees. The usual pattern is only one passenger per 
vehicle and the driver is a member of the local commu
nity. However, for areas with congregate dining pro
grams or regularly scheduled meetings, a volunteer 
driver generally takes more than one passenger. The 
trips may be regularly scheduled, such as a monthly trip 
to the doctor, or at random, due to some special need. 
Ordinarily a ride is reserved a few days in advance, 
although most systems have contingency plans for 
emergencies. 

Most programs examined reimburse drivers at rates 
from 12 cents to 15 cents per mile, with the 15 cents per 
mile rate prevalent. Only the latter figure will be used 
in this study. 

Purchased Automobiles 
The initial advantage of an owned vehicle over a 

volunteer vehicle is the increased flexibility and control 
over routing and scheduling. The project is less depen
dent on the ability of volunteers always to be available 
when needed and the scheduling of rides and routes can 
mean taking advantage of the equipment's capacity. 
Two major drawbacks are associated with use of pur
chased autos. First, buying a car entails an initial cash 
outlay, which is not required in the volunteer system. 
Also, before a system is implemented, it is very difficult 
to predict the ridership level, and the demand for the 
service may not warrant the possession of a car. Finally, 
ownership of a vehicle means that the organization is 
responsible for all costs, all of the time. This includes 
both variable and fixed-costs of operation. 

The second potential drawback concerns the passen
ger-carrying capacity of automobiles when compared 
with vans, small buses, and school buses. As will be 
shown later, the larger vehicles, when used to full ca

7 



pacity, operate at a lower cost per passenger than do 
private automobiles. This cost advantage is somewhat 
lessened ifone considers the larger vehicles may have to 
travel greater distances for a full load. 

This cost analysis for automobiles and alternative 
modes of transit is based on 1974-75 prices. Although 
prices have obviously gone up since then, what is most 
important in this analysis is not the absolute cost of 
each mode, but rather the relative costs of the modes. It 
is, therefore, assumed that although the absolute prices 
of items such as maintenance, gasoline, or the vehicle 
itself may have changed since 1974-75, the price rela
tionship among various modes has remained fairly sta
ble. 

The initial cost to the transit system is the capital 
outlay for the vehicle itself. A wide variety of models, 
styles, and accessories is available and each has specific 
advantages and costs. A subcompact is less expensive to 
buy and operate than a standard car, but its carrying 
capacity is less. Other factors which should be consid
ered are the cost of gasoline, miles per gallon, parking 
convenience, ease ofhandling, and environmental con
siderations. To simplify the analysis, the study uses the 
cost of a standard size automobile: a 1974, 4-door sedan 
with a V-8 engine, automatic transmission, power 
steering and brakes, and air-conditioner with a pur
chase price of $4,251 [1]. 

Table 3 details the costs of a standard automobile 
assumed to average 13 miles per gallon at 54 cents per 
gallon. Maintenance includes lubrication, the repack
ing of wheel bearings, flushing the cooling system, and 
replacing minor parts. Replacement tires refer to the 
purchase of seven regular tires and four snow tires 
during the life of the car. Oil consumption was associat
ed with gasoline consumption at a rate of 1 gallon of oil 
per 159 gallons of gasoline.5 Under these assumptions, 
the total variable cost over 4 years amounts to $5,664. 
The total fixed cost equals $4,857 for the 4 years, or 
$1,214 per year. 

The estimated total cost (total variable plus total 
fixed cost) of a standard automobile for 100,000 miles 
over 4 years, without a paid driver, equals $10,521. The 
fixed-cost constitutes not quite 50 percent of the total 
cost. Total annual costs triple ifone assumes that a paid 
driver will operate the purchased vehicle. Hiring a full
time driver at $2.60 per hour plus 15 percent fringe 
benefits, increases total cost to $35,397; and at $3.50 an 
hour plus fringe benefits, costs increase to $44,009. In 
contrast, raising the cost of gasoline to 75 cents per 
gallon increases costs by $1,625. 

Figure 3 shows the costs of a standard size automo
bile operated from zero to 25,000 miles. TC1 is the total 
cost when gasoline is 54 cents per gallon andTC2 is the 
total cost when gasoline goes to 75 cents per gallon. 
Since the cost per mile of an automobile rises corre
spondingly from 5.66 cents to 7.29 cents per mile, TC2 
lies above TCI showing the higher costs. TCa is the cost 
curve for a volunteer driver and automobile with the 
driver reimbursed 15 cents per mile. It is a variable cost 
curve in the sense that a volunteer driver is only paid for 

"Derived from Cost of Operating an Automobile, United States Department of 
Transportation, April 1974. 

mileage driven, so that the cost varies directly with the 
number of miles. Point A is a break-even point, Le., the 
point where the cost for the volunteer driver and auto 
equals the cost of owning and operating a purchased 
vehicle. It shows that for less than 13,500 miles per 
year, (assuming no paid driver and gasoline costs 54 
cents), it is cheaper to use a volunteer vehicle, and for 
more than 13,500 miles, it is cheaper to use a purchased 
car. At mileage under 13,500 the total fixed cost is too 
high to make a purchased vehicle competitive with a 
volunteer driver and vehicle on strictly a cost basis. 

The total cost of a purchased automobile with paid 
driver is far above the cost of a volunteer vehicle at all 
mileage levels. At 20,000 miles, for example, the costs of 

Table 3. 	Total cost for a standard automobile for four 
years and 100,000 milesa 

Variable cost 	 Total cost in dollars 

Maintenance ................................... $ 870 

Replacement tires .............................. 416 

Oil............................................ 198 

Gasoline @ 54¢/gal. ............................ 4,180 


Total variable cost .......................... . $5,664

Fixed cost 

Depreciation ($912.75/year) .................... . $3,651 

Registration and titling ........................ . 6 

Insurance ($300/year) .......................... . 1,200 


Total fixed cost ............................. . 
$ 4,857
Total cost without driver 

$10,521 
Driver costb 

Cost of driver @ $2.60/hr.c ...................... $24,876 
plus 15% fringe benefits 

Cost of driver @ $3.50/hr. ....................... $33,488 
plus 15% fringe benefits 
Total cost with driver .. . . . . . . . . . . . . . . . . . . . . .. $35,397 
@$2.60/hr. 
Total cost with driver .. . . . . . . . . . . . . . . . . . . . . .. $44,008 
@ $3.50/hr. 

'Assumes: 12.92 MPG, $4,251 purchase price, $600 resale value. 

bThese costs are for full·time drivers, paid for 40 hours per week, 52 weeks per year. 

'This coet i. comparable to $3 per hour paid drivers of rented school buses. 


Figure 3. Costs of standard automobile 
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volunteer drivers and their automobiles are $3,000, 
whereas the cost of a purchased automobile plus a driv
er paid $2.60 per hour is $8,561; for a driver paid $3.50 
per hour, total costs increase to $10,714. The policy 
recommendation is obvious: only under limited circum
stances will a purchased automobile with a full-time 
driver be competitive with a system based on volunteer 
drivers. This might occur ifthe driver's services are free 
or paid for by some other agency or if the use of the 
automobile is much higher than in this example. 

II-Passenger Van 
The third alternative mode of transit, the van, is one 

ofthe more popular vehicles among the senior transpor
tation projects surveyed for this study. The reasons are 
quite evident: its passenger capacity is much larger 
than a car, the purchase price and operating cost are not 
excessive, and it is relatively easy for anyone to drive. 
Furthermore, due to the large number of capital fund
ing programs, it may be easier to obtain grants for 
capital equipment then to get funds for the reimburse
ment of volunteer drivers. An additional advantage of 
the vans is that they may be equipped with either hy
draulic or manual ramps to aid in the transportation of 
the handicapped. 

A few ofthis country's corporations have been exper
imenting with employer-sponsored van pools with non
paid drivers for their employees [6]. Although most of 
these van programs are only a few years old, accurate 
cost accounting procedures have been used in maintain
ing records and in informing the public about expected 
costs. Data are from the 3M van pool program [14].6 

The primary cost to the transportation program will 
be the cost of the van, which ranges from $6,000 to 
$10,000 depending on the make, model, and accessories. 
In this study, a purchase price of$6,937 was used for an 
ll-passenger van, which after 4 years and 100,000 
miles, was assumed to have a resale value of$1,400. The 
van gets 9 miles per gallon of gasoline. Driver's wages 
were considered at both $2.60 and $3.50 per hour. Oil 
lubrication and filter changes are assumed every 3,000 
miles. Maintenance refers to a normal servicing sched
ule and tires include seven new regular tires and four 
new snow tires. 

The 4-year total fixed cost equals $7,143 (table 4). 
This is higher than for the standard automobile, with 
the difference primarily due to the van's higher depreci
ation cost. Driver's costs are exactly the same as for 
automobiles. 

With an increase in the price of gas from 54 to 75 
cents per gallon, and assuming 25,000 miles a year, a 
van's variable cost increases from 9 to 11.33 cents per 
mile, an increment of 2.33 cents. A similar price in
crease results only in a 1.63 cent increase in a standard 
auto's cost per mile. 

"The reader is again cautioned that this is just one set of representative costs, 
and should not be considered an absolute. Furthennore, the sources of each 
V:ehicular mode's cost data are from different operations (Department of 
Transportation, 3M, a school.bus company, etc.) and consequently are based 
on slightly different outlooks. One organization may be more "maintenance· 
minded" while another may be more interested in low mileage and a high 
resale value. 

Table 4. Total cost for ll-passenger van for 4 years and 
100,000 miles8 

Variable cost Total cost 

Oil $ 400 
Maintenanceb •••..•.•••...••••...••....•.••.... 2,600 
Gasoline @ 54¢/gal. ........................... . 6,000 

Total variable cost .......................... . $9,000
Fixed cost 
Depreciation ($1,384.20/year) ................... . $ 5,537 

Registration and titling ........................ . 6 

Insurance ($400/year) .......................... . 1,600 


Total fixed cost ............................. . $ 7,143 
Total cost without driver 

$16,143 
Driver cost 
Cost of driver @ $2.60/hr . ...................... . $24,876 

plus 15% fringe benefits 
Cost of driver @ $3.50/hr . ...................... . $33,488 

plus 15% fringe benefits 
Total cost with driver .......................... . $41,019 

@ $2.60/hr. 
Total cost with driver .......................... . $49,631 

@ $3.50/hr. 

'Assumes: 9 MPG, $6,937 purchase price, $1,400 resale value. 
'Includes cost of replacement tires. 

12-Passenger School Bus 
Partially as a result of the recent energy crisis, a 

miniature revolution has taken place in the design and 
use of small transit vehicles. Because of the fear of 
inadequate fuel supplies, the interest in mass transit, 
and the desire to provide more efficient and personal 
service, a wide variety of small passenger carriers have 
been produced over the past 5 years, These vehicles 
usually can carry anywhere from 12 to 35 people, and 
vehicle costs can vary from $10,000 to $30,000. Al
though certain problems have been associated with 
their operation (frequent brake overhauls is an exam
ple), they have generally been well received in most 
communities [5]. 

A wide variety of buses could have been examined, 
but due to data limitations the 12-passenger school bus 
is the only one examined. This bus is also sold as an 18
passenger school bus for children. 

The following assumptions underlie this analysis: 
the purchase price was $9,200 and the resale value was 
zero;7 the vehicle gets 7 miles per gallon and it will 
operate for 6 years and 150,000 miles.8 Furthermore, a 
6-year straight line depreciation schedule was used. 
The same assumptions regarding the fixed cost of a 
driver at two different wage levels were used (table 5). 

Although the 12-passenger school bus originally 
cost only $2,263 more than the van, the total deprecia
tion for the bus is $3,663 more than for the van. The 
reason for the larger total depreciation cost is that the 
van had a resale value of$l ,400 at the end of4 years and 

7Due to recent changes in federal regulations on how school buses must be 
refitted for resale, there is now very little market for used buses. 

"The material regarding the 12-passenger school bus was provided by a large 
metropolitan school bus operator. 
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Table 5. 	 Total cost for a 12-passenger school bus for 6 
years and 150,000 milesa 

Variable cost 	 Total costb 

Maintenance ................................... $ 5,460 

Oil ............................................ 750 

Replacement tires .............................. 600 

Gasoline @ 54¢/gal. ............................ 11,571 


Total variable cost .......................... . $18,381 
Fixed cost . 
Depreciation ($1,533/year) ..................... . $ 9,200 
Registration and titling ..................... , .. . 6 

Insurance ($400/year) ........... , ........ , , .... . 2,400 


Total fIxed cost ......................... , .... $11,606 
Total cost without driver 

$29,988 
Driver cost 
Cost of driver @ $2.60/hr.. , ..................... $37,314 

plus 15% fringe benefIts 
Cost of driver @ $3.50/hr. ....................... $50,232 

plus 15% fringe benefits 
Total cost with driver ................ , ....... $67,302 

@ $2.60/hr. 
Total cost with driver ........................ $80,220 

$3.50/hr. 

'Assumes: 7 MFG, $9,200 purchase price, 0 resale value. 
"Figures may not add due to rounding. 

100,000 miles while the bus had no resale value after 6 
years and 150,000 miles. Annual depreciation for the 
bus is $149 more than for the van. 

44-Passenger School Bus 
The 44-passenger buses are also 66 (children) pas

senger buses, but for simplicity's sake, the adult num
ber is used. These vehicles have a much larger capacity 
than any of the other modes and because of their higher 
capital and operating costs, are used for a fixed-route 
system. They are simply too large and too expensive to 
operate otherwise. A system could be organized, howev
er, so that a demand-responsive feeder system could 
feed into the fixed routes. 

The buses provide very reliable and economical 
transportation for large numbers of people, Although 
they are not quite as comfortable as the modem metro
politan bus, they cost only about a fifth as much. Be
cause of bus size and expense, a sufficient demand for 
service is mandatory before a purchase should be con
sidered. In the beginning stages of a transit project, it 
may be best to rent equipment. This provides a practical 
method of determining the scope of demand, without 
investing in expensive equipment. Also, under low 
mileage conditions it is actually less expensive to use a 
rented bus than a purchased one. 

The assumptions underlying the cost figures in table 
6 include: the purchase of a bus for $14,500, the vehicle 
gets 5 miles per gallon, and after 6 years and 150,000 
miles it will have zero resale value. A 6-year straight 
line depreciation schedule is used.9 

"The cost data for a purchased 44·passenger school bus were provided by a large 
metropolitan school bus operator and the Wisconsin Department of Public 
Instruction [10]. 

The variable cost for the 44-passenger bus is almost 
twice that for the 12-passenger bus. The major differ
ences are parts, material, and maintenance labor which 
can be explained in part by the difference in the weight 
of loads each vehicle must carry; the greater weight of 
the 44-passenger bus necessitates more frequent brake 
and clutch overhauls, The larger bus get fewer miles per 
gallon which raises variable costs. This relatively high 
variable cost explains why the use of the large bus for 
demand-responsive systems is not economical. The var
iable cost of operation is too high for the high mileage 
requirements of door to door service. 

Since it is highly unlikely that a 44-passenger school 
bus will be operated by a full-time volunteer driver, the 
driver's wages are important to the overall cost of opera
tion. A fulltime driver paid $2.60 per hour plus 15 per
cent fringe benefits increases the 6-year total cost of 
operation from $52,756 to $90,070. A full-time driver 
reimbursed at $3.50 per hour plus 15 percent fringe 
benefits brings the total cost to $102,988. 

Figure 4 graphs the relationships between total cost 
per year and miles driven for a 44-passenger bus up to 
25,000 miles. The higher variable costs of operation are 
reflected in the relatively steep slopes of the total cost 
curves (TC's). Since the 44-passenger school bus gets 
only 5 miles per gallon, the effect of an increase in the 
price of gasoline from 54 cents to 75 cents per gallon as 
shown by the difference between TCI and TC2 will be 
greater than for the other vehicles examined. The total 
fixed cost curves (TFCI and TFC2) include the cost of 
hiring full-time drivers and the other fixed costs of 
$2,917 per year. The effect of the higher driver wages of 
$3.50 per hour is demonstrated by either the difference 
between TFCI and TFC2 or TCI and TCa. 

Table 6. 	Total cost for a 44-passenger school bus for 6 
years and 150,000 milesa 

Variable cost 	 Total cost 

Maintenanceb •••.••••••.••••••••.•.•••••.••.•••$ 18,225 
Replacement tires .............................. 825 
Gasoline @ 54¢/gal. ...... ,..................... 16,200 

Total variable cost ...........................$ 35,250 


Fixed cost 
Depreciation ($2,418/year) ......................$ 14,500 
Registration & titling .......................... . 6 
Insurance ($500/year) ................. , ........ . 3,000 

Total fIxed cost ..............................$ 17,506 


Total cost without driver 

$ 52,756 
Driver cost 
Cost of driver @ $2.60/hr........................$ 37,314 

plus 15% fringe benefIts 
Cost of driver @ $3.50/hr.................... , ...$ 50,232 

plus 15% fringe benefits 
Total cost with driver ........................$ 90,070 
@$2.60/hr. 
Total cost with driver .................... , ...$102,988 
@ $3.50/hr. 

'Assumes: 5 MPG, $14,500 purchase price, 0 reaale value. 
"Includes cost of oil, parts, materials, and maintenance labor. 
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TeA is the total cost curve of a 44-passenger school 
bus rented on a yearly basis. It is assumed that the 
renter pays 55 cents per mile operating cost plus $3 per 
hour for the driver.lO The $3 per hour is comparable to 
the $2.60 per hour plus 15 percent fringe benefits that a 
project would pay one ofits own drivers. TeA reflects the 
upper bounds of what a project would have to pay for a 
rented bus as it assumes that bus and driver will be 
needed 40 hours per week. In this sense, the driver's 
salary of$3 per hour becomes a fixed cost of$6,240, and 
the 55 cents per mile is the variable cost of operation. 
This does not suggest that a bus must be rented for 40 
hours per week, 52 weeks per year, it simply keeps the 
analysis of the 44-passenger buses on a comparable 
basis. 

There are certain cases where the total cost of a 
rented bus is less than a purchased one. The total cost 
curve TeA of a rented bus, intersects TCl, the total cost 
curve of a purchased bus with a driver paid $2.60 per 
hour plus fringe benefits, at point A (figure 4). Point A, 
located at 9,000 miles per year, is the break-even point. 
For yearly mileage less than 9,000 miles, it is cheaper to 
rent a bus than to run a purchased bus. Point B is the 
other break-even point if we assume that the driver of 
the purchased bus will be paid $3.50 per hour plus 
fringe benefits. The wage of$3.50 plus fringes is higher 
than the driver's wages for the rented bus. If a wage of 
$3.50 plus fringes is also used for the rented bus, the 
break even point is again approximately 9,000 miles. 
Because the total fixed cost for a $3.50 driver is higher 
than a system with a $2.60 driver, Point B is located to 
the right of Point A and corresponds to a yearly mileage 
of 16,000. It is cheaper to use a rented bus for a yearly 
mileage of less than 16,000. 

Not only is the rented bus a useful mechanism for 
"testing the water," i.e., a method of determining actual 
demand, it is also cheaper than a purchased bus under 
low mileage conditions. Furthermore, if finances per
mit, the rented bus can be used for special trips, much 
like a charter service. 

Least Cost Vehicle 

Determining the least cost vehicle for transporting 
people is very straightforward when considering only 
one vehicle. To carry four or fewer passengers, the vol
unteer vehicle is the cheapest mode. To transport five to 
eleven people, the II-passenger van is the least cost 
mode. Determining the least cost mode for the next 
passenger increment is a bit more difficult. Although 
the 12-passenger school bus is a little less expensive 
than the 44-passenger school bus, for carrying 12 pas
sengers, the difference does not appear to be significant 
enough to preclude the purchase ofthe larger bus (or the 
smaller van) on the basis of the twelfth passenger alone. 
It is unlikely that exactly 12 people will be riding on 
every trip; there may be more riders on some trips, less 

l"This information was provided through several interviews with representa
tives of senior citizen transportation systems in Minnesota. 

Figure 4. Cost of a 44-passenger school bus 

18,000 

with driver16,000 
@$2.60/hr. 
@ 75c/gal. 

14,000 

a; 
Q.) 

> ~------~~~--~--------~----TFC 
(with driver @ $3.50/hr.l 2 

CI')... 
~ 
-0 
"'0 
C (with driver @ $2.60/hr.) TFC, 

... 
CI') '1 
U 
0 Rented bus-5Se/mile 

<II 

with driver @ $3.00/hr.
... ...0 6,000 

4,000 

2,000 

5,000 10,000 15,000 20,000 25,000 
miles per year 

on others. A 44-passenger bus would offer additional 
space as needed for a very small additional cost. A van 
would be the more efficient mode for fewer than 12 
passengers. Since the 12-passenger school bus is a high
er cost alternative, except for exactly 12 passengers, it is 
not used in further analysis. 

The reader is cautioned that this analysis only ex
amines the costs of one vehicle with another. There will, 
however, be cases where different mixes of vehicles will 
provide the least cost alternative. For instance, trans
porting eight passengers in two cars with volunteer 
drivers is cheaper than carrying eight passengers in a 
van, (30 cents vs. 41 cents per mile) if each ofthe vehi
cles travels the same distance. 

The second important consideration is the actual 
ridership characteristics of the passengers. How often 
will people ride, where do they live, and where are they 
going? These factors are vital when mileage and time 
assumptions are made. Assume a geographically dis
persed population, so that it takes a large school bus 120 
miles and 3 hours travel time to pick up a full load. 
Under such conditions the best mode may be eleven 
volunteer drivers or four ll-passenger vans. Cost data 
must be combined with other information concerning 
total ridership, the origin and destination of this rider
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ship, and the frequency of expected travel. By combin
ing demand estimates and alternative possible routes, 
cost data can be used to help construct the lowest cost 
transportation system. 

EXAMPLE OF A RURAL 

COUNTY 


TRANSIT SYSTEM 

Meeker County is used as an example of how vehicle 

costs help determine the design of a rural transit sys
tem. A combination fixed-route:demand-responsive 
system is evaluated for Meeker County.u This system 
typically provides the greatest total amount of service 
within a fixed budget. If, however, trip origins are wide
ly scattered and/or the ridership resides in sparsely 
populated areas, then mileage and time costs are too 
high for a fixed-route system and a demand-responsive 
system may be more favorable [12]. 

The location of senior citizen popUlation in Meeker 
County can take advantage of both of these systems. 
The population age 65 and over is approximately equal
ly divided among the sparsely settled rural townships, 
the municipalities, and the city of Litchfield. According 
to the 1970 Census, 1,027 (36.8 percent) lived in Litchfi
eld, 933 (33.5 percent) lived in unincorporated areas, 
and 825 (29 percent) lived in small municipalities. Fig
ure 5 shows the location ofthe senior citizen population 
of Meeker County by the 26 Minor Civil Divisions.12 

The townships are in large type and the municipalities 
in small type. With the exception of Darwin, Kingston, 
and Cosmos, all of the municipalities have a larger 
population of senior citizens than the rural townships in 
which they are located. 

A minimum of once a week service from each point 
in Meeker County to Litchfield can be accomplished 
through the combined use of a fixed-route and a de
mand-responsive system. Due to their greater popula
tion density, the county's municipalities can be linked 
with Litchfield by a series of fixed-routes. The residents 
of the more sparsely settled townships would be ser
viced through a demand-r~sponsive system. 

Based on the assumption of weekly transportation to 
Litchfield, three fixed-routes are suggested as a start 
ing point (figure 6). These routes are based on several 
important considerations. First, each of these routes 
follows existing paved highways. Second, there are 
fixed pick-up sites in all of the municipalities in the 
county as well as at various intermediary points along 
the way. Third, with the exception of Ellsworth and 
Collinwood townships, each of the 26 Minor Civil Divi
sions has at least one pickup site. 13 Fourth, the longest 
one-way time for any ofthe routes is 2% hours so that no 

"In a demand·responsive system, the service is available only on demand. 
Commercial taxi service is a good example of a demand-responsive system. 
You must call for service; it picks you up and brings you to your destination. In 
a fixed-route system, the vehicle follows a predetermined set route on a set 
time schedule. Commercial buses and trains use fixed-route systems. 

12Minor Civil Divisions (MCD's) are the primary political and administrative 
subdivisions of a county and include municipalities and townships. 

I'No bituminous roads conveniently cover Ellsworth and Collinwood townships. 

one will have to spend an excessive amount of time on a 
transit vehicle (table 7). However, once the transporta
tion system is in operation, the actual demand will 
undoubtedly suggest route changes. Rural transit sys
tems commonly require route changes over time. 

As was mentioned earlier, each of the municipalities 
has a fixed pickup site at which a fixed-route vehicle 
will stop at least once a week on its trip to Litchfield. It 
is assumed that the vehicles will start their trip in 
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Litchfield travel along the route picking up passengers 
at the stops, and bring them all back into Litchfield. The 
return trip will be made later in the day. 

Table 7. Mileage and time assumptions for Meeker 
transit routes 

Route Route Route 
1 2 3 

One-way distance 49 miles 41 miles 47.5 miles 
Litchfield-Litchfield 
Number of stops 5 4 8 
Total one-way time8 2 hours 1% hours 21:4 hours 
Round trip mileage 98 miles 82 miles 95 miles 
• Assumes an average speed of 30 miles per hour and 5 minutes per stop. 

For purposes ofthis analysis, Ellsworth township is 
covered by Route 3 and Collinwood by Route 1 (figure 7). 
These pickup sites are the focal point of a demand
responsive feeder system which will li~k the people 
residing in sparsely popUlated areas WIth the fixed
route system. The feeder system will enabl~ a fixed
route vehicle to travel directly to each populatIon center 
without having to incur the additional time and cost of 
going to individual out-of-the-way residences. The feed
er system means that no one will be left. without trans
portation. The least cost meth~d ofmovmg s~all num
bers of people is volunteer drIvers and theIr ~utomo
biles. Therefore, it is assumed that the rural reSIdents of 
townships will be transported by volunteer drivers from 
their homes to the nearest fixed pickup site. The riders 
will either contact local volunteer drivers directly for 
rides to the bus stop or contact a regional coordinator 
who will make all of the seating arrangements for the 
district.14 The coordinator will be responsible for the 
coordination of the rides given by volunteer drivers and 
also seating allocation on fixed-route vehicles. 

Three levels of potential use of service outside Litch
field are considered (table 8) .15 The least cost vehicles or 
combination of vehicles are selected to meet these use 

Table 8. Transit system usea 

Total persons over 
age 65 Level I Level II LevelID 

-riders per week-
Route 1 
Township 340 22 42 86 
Municipality 478 30 59 120 

Route 2 
Township 183 11 24 45 
Municipality 190 11 24 48 

Route 3 
Township 410 26 52 101 
Municipality 157 10 19 40 

Total 
Township 933 59 118 232 
Municipality 825 51 102 208 

"Excluding Litchfield, which has a population over age 65 of 1,027. 

'''This system is currently in use in many CAP agencies in Minnesota. 

'5	As discussed earlier these. three levels are calculated by assuming three 
different percentage uses of the system by in~ividuals age 65 or older. ~e 
1970 Census of Population figure for persons In each MCn age 65 or older IS 

multiplied by 6.25, 12.5, and 25 percent to obtain the three levels. 

levels. Beginning with the low range of demand, use 
Level I, Route 1 would have 52 passengers; Route 2, 22 
passengers; and Route 3, 36 passengers for a total of 110 
weekly riders. 

One of the costs of service is the cost of transporting 
riders from sparsely settled townships to the nearest 
pickup site. Volunteer drivers reimbursed 15 cent.s per 
mile provide this service. The number ofpeople resIdmg 
in townships is the number of people who will have to be 
provided rides to the fixed pickup points. 

At Level I demand, 11 people from Route 2, 26 people 
from Route 3, and 22 people from Route 1 will require 
the services of volunteer drivers. Assuming that each 
volunteer driver takes at least three passengers, Level I 
service requires 22 runs per week, Level II requires 44 
runs, and Level III requires 82 runs. Ifeach driver takes 
four passengers, the number of runs will drop to 20, 33, 
and 62, respectively. The total cost per week of the 
service will depend on the number of miles each of the 
volunteer drivers travels. 

The practical minimum assumption is that a volun
teer driver will have to travel 1 mile for each passenger 
plus 1 mile to the pickup site and 1 mile to return home, 
for total distance of 10 miles for two round trips. Since 
the townships areas are approximately six miles 
square, a practical maximum assum~tion for;;t volun
teer driver is 48 miles for two round trIPS that CIrcle the 
township to pick up passengers. These mileages are 
used to provide a range of cost estimates assuming that 
each driver has three passengers (table 9). For example, 
for Level I the weekly costs would be $33 and $158 for 10 
miles and 48 miles, respectively. 

Ifit is unrealistic to expect to recruit enough reliable 
volunteer drivers to take people to the fixed pickup 
points, the cost of the transit system will go up sub~ta~
tially. The van alternative then becomes more realIstIc. 
The vans would be required to provide some demand 
responsive service where volunteer drivers could not be 
recruited. 

Table 9. Volunteer drivers' cost in dollars per week 

10 miles per trip 48 miles per trip 

Level I $ 33 $158 
Level II 66 317 
Level III 123 590 

For the fixed-routes five alternative modes of transit 
are compared. Of the six alternative modes considered; 
only the 12-passenger school bus is not included because 
it is not cost competitive with the other modes. 

For Level I the least cost vehicular system is volun
teer drivers a~d their automobiles. Volunteer drivers 
collect their three riders at fixed pickup sites and drive 
directly to Litchfield. This system eliminates the excess 
mileage of driving an entire route. Forty-one volunteer 
drivers traveling a total of 55,692 miles per year, can 
transp~rt the 110 people in Level I to Litchfield for a 
total cost of $8,354.16 

"'Total round trip distance per week times 52 weeks times 15 centa equals total 
yearly costs. 
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It is however, highly speculative to assume that 41 
volunteer drivers can be found every week to take peo
ple to Litchfield. Also volunteer drivers would be re
quired to wait in Litchfield while the riders transact 
their business. This is a time constraint which would be 
difficult for many drivers. It is one thing to rely on 
people to drive a few miles to take people to a bus stop 
and quite another to ask them to wait a few hours in 
town once a week. Since this sytem may not be feasible, 
it is necessary to consider the next least cost method of 
transport.17 

The next least cost solution for Level I service is a 
purchased 44-passenger school bus. Since one trip per 
week is required for each ofthe zones, a paid driver is 
used for only 3 days per week (table 10). Total yearly 
mileage is 14,300, which when multiplied by the vari
able cost of .235 cents per mile, yields a total variable 
cost of $3,361. When added to the annual fixed cost of 
$6,648, total operating cost for the 44-passenger school 
bus is $10,009 or 70 cents per mile.1s 

Because the Route 1 area has 52 people requiring 
trips, and the bus can only take 44, eight are left with
out transportation. These people could, however, ride 
with volunteer drivers. Assuming the eight riders were 
located 10 miles outside Litchfield, three trips a week by 
volunteer drivers can transport these people for a yearly 
cost of $468. ~ 

Since Level I use only requires service 3 days per 
week, 2 days a week are available to use the bus for 
alternative routes. One possibility is regularly sched
uled weekly runs to Minneapolis and St. Cloud. This 
requires an additional 11,232 miles per year (from 
Litchfield to Minneapolis and St. Cloud is 66 and 42 
mil~s, respectively) and would necessitate hiring a full
time driver. This brings total costs to $15,605. 

Both the rented 44-passenger school bus and the 11
passenger van are higher cost alternatives than a pur
chased bus for Level I service. The cost of operating a 
rented bus is $11,609 per year, $1,600 more than the 
purchased bus. The rented bus would, however, serve as 
an excellent backup vehicle for the purchased bus, espe
cially when the purchased bus was in for repairs or 
maintenance. 

The total cost of operating a van for Level I is 
$12,859, which is $2,850 more than the purchased bus. 
This higher cost stems from two sources. Because of 
diminished carrying capacity, Level I service requires 
ten trips per week for the van and hiring a full-time 
driver. The additional fixed-cost for the 2 extra days per 
week a driver is paid (when compared with either the 
purchased or rented buses) is $2,488. Also, a van must 
travel 48,828 miles per year to provide Level I service. 
The van then has to be depreciated on a 3-year rather 
than 4-year basis, meaning that fixed cost would in
crease an additional $460 per year. 

The least cost solution for Level II is the purchased 
44-passenger school bus. The 101 people on Route 1 
requiring transportation would be serviced by three bus 

17Paid drivers with standard automobiles could be considered, but driver costs 
- make this alternative more expensive than a school bus. 

l·Since a driver is only needed 3 days per week, at$2.60per hour plus 15 percent 
fringe benefits, yearly driver's wages equal $3,731. 

Table 10. Costs by route and by mode for low level rid
ership, Level I 

Route 1 Route 2 Route 3 Total 

Volunteer driversa 

Number of trips 
per week 19 9 13 41 

Number of miles 
per year 23,400 11,024 21,268 55,692 

Total cost per year $ 3,510 $ 1,654 $ 3,190 $ 8,354 

ll-Passenger van 
Number oftrips 

per week 5 2 3 10 
Number of miles 

per year 25,480 8,528 14,820 48,828 
Operating cost per yearb $2,293 $767 $1,334 $4,395 
Additional volunteer 

driver cost per year" $ 156 $ 156 $ 312 
Fixed cost per yeard $8,464 
Total cost per year $2,293 $ 923 $1,490 $13,171 

Rented 44-passenger 
school bus 

Number of trips 
per week 1 1 1 3 

Number of miles 
per year 5,096 4,264 4,940 14,300 

Operating cost per year" $2,803 $2,345 $2,717 $ 7,865 
Additional volunteer 

driver cost per year $ 468 $ 468 
Fixed cost per yearf $ 3,744 
Total cost per year $3,271 $2,345 $2,717 $12,077 

Owned 44-passenger 
school bus 

Number of trips . 
per week 1 1 1 3 

Number of miles 
per year 5,096 4,264 4,940 14,300 

Operating cost per year'! $1,198 $1,002 $1,161 $ 3,361 
Additional volunteer 

driver cost per year $ 468 $ 468 
Fixed cost per yearh $ 6,648 
Total cost per year $1,666 $1,002 $1,161 $10,477 
aVolunteer drivers are reimbursed at 15 cents per mile. 
'Variable or operating cost is $0.09 per mile. 

'Aaaumes extra paaaengers will be transported 20 miles per round trip by volunteer driver. 
'Components of fixed costs are: $6,219 for a driver, $1,845 for depreciation, and $409 for 
insurance. 

'Variable or operating cost is .55 cents per mile. 

'Fixed cost comprises one driver, paid $3 per hour, 8 hours per day, 3 days per week, 52 weeks 
per year, 

'Variable or operating cost is $0.235 per mile. 

h Components of fixed cost are: $3,731 for a 3-day per week driver for the year, $2,417 for 
depreciation and $500 for insurance. 

runs per week (101+44=2.3), the 71 people on Route 3 
would receive two runs per week, and the 48 people on 
Route 2 would have one bus run per week_ The cost of 
the bus service is $16,053 or 55 cents per mile (table 11). 
Assuming that the four extra people on Route 2 lived 10 
miles out of Litchfield, they can be brought into Litchfi
eld by a volunteer driver, on a weekly basis, for a total of 
$312. 

As with Level I, neither the rented school bus nor the 
11-passenger van can operate as inexpensively as the 
purchased bus for Level II service. Since the mileage 
requirements for Level II are far in excess of the 9,000 
mile break-even point, the rented bus is more expensive 
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Table 11. Costs by route and by mode for higher level 
ridership, Level II 

Route 1 Route 2 Route 3 Total 

II-Passenger van 
Number of trips 

per week 9 4 6 19 
Number of miles 

per year 45,864 17,056 29,640 92,560 
Operating cost per year $ 4,128 $ 1,535 $ 2,668 $ 8,330 
Additional volunteer 

driver cost per year $ 156 $ 312 $ 468 $ 936 
Fixed cost per year" $16,928 
Total cost per year $ 4,284 $ 1,847 $ 3,136 $26,194 

Rented 44-passenger 
school bus 

Number of trips 
per week 3 1 2 6 

Number of miles 
per year 15,288 4,264 9,880 29,432 

Operating cost per year $ 8,408 $ 2,345 $ 5,434 $16,188 
Additional volunteer 

driver cost per year $ 312 $ 312 
Fixed cost per yearb $ 6,240 
Total cost per year $ 8,408 $ 2,657 $ 5,434 $22,740 

Owned 44-passenger 
school bus 

Number of trips 
per week 3 1 2 6 

Number of miles 
per year 15,288 4,264 9,880 29,432 

Operating cost per year $ 3,593 $ 1,002 $ 2,332 $ 6,917 
Additional volunteer 

driver cost per year $ 312 $ 312 
Fixed cost per year" $ 9,136 
Total cost per year $ 3,593 $ 1,314 $ 2,332 $16,365 

'Ridership Level n requires purchase of two ll-passenger vans. 

"Fixed cost equals cost of one full·time paid driver. 


cFixed cost includes wage of one fullatime paid driver. 


to operate than the purchased bus. Also, Level II service 
necessitates the full-time operation of two vans with 
paid drivers, again pushing the van operating cost 
above that of the school bus. 

Level III service entails the movement of 440 people 
per week from Meeker County to LitchfIeld. The least 
cost solution is the purchase oftwo 44-passenger school 
buses. Route 2, with 93 people, would be serviced by two 
runs per week. The fIve people remaining (93-88=5) 
can be transported by volunteer drivers. The 141 people 
on Route 3 need three bus trips per week, with volunteer 
drivers transporting the nine extra people. Route 1 re
quires fIve runs of the school bus. 

The 440 people can be transported by the two buses 
for a yearly cost of $29,747 (table 12). The total yearly 
mileage for the two buses and three routes is 48,828 
miles. The average cost is 61 cents per mile.19 

"'The alternative transit systems could be expanded to meet the needs of people 
who have difficulty going from their house to a vehicle. This would not only 
increase the ridership but require especially equipped vehicles and possibly 
escort service. This could be met by purchasing especially equipped vans or 
buses. The cost of such special equipment would be almost $900 per vehicle 
and would reduce the number of seats available in the vehicle. The special 
equipment would include a manual ramp-$500, flares and warning equip· 
ment--$75, fust aid kit--$50, oxygen--$150, resuscitator-$75, and suction 
unit--$30. 

If the administrative costs of $22,325 are added to 
the driver and vehicle costs of the transit system, total 
costs are from approximately $38,000 for Level I to 
$71,000 for Level III. Total cost includes both the cost of 
the fIxed route and the cost of volunteer drivers taking 
passengers to the fIxed pickup points. 

Part of the transport costs can be met by a small fee 
or charge; 50 cents per round trip would generate 
enough revenue to pay 25 percent of the total cost at 
Level III but only 12 percent at Level I. The administra
tive cost, which is assumed constant for all levels of 
service, accounts for the big difference in the percentage 
of cost covered. 

Table 12. 	Costs by route and by mode for highest level 
of ridership, Level III 

Route 1 Route 2 Route 3 Total 

11-Passenger van 
Number of trips 

per week 19 8 13 40 
Number of miles 

per year 96,824 34,112 64,220 195,156 
Operating cost per year $ 8,714 $ 3,070 $ 5,780 $ 17,564 
Additional volunteer 

driver cost per year $ 312 $ 312 
Fixed cost per yeara -$ 33,856 
Total cost per year $ 8,714 $ 3,382 $ 5,780 $51,733 

Rented 44-passenger 
school bus 

Number of trips 
per week 5 2 3 10 

Number of miles 
per year 25,480 8,528 14,820 48,828 

Operating cost per year $14,014 $ 4,690 $ 8,151 $26,855 
Additional volunteer 

driver cost per year $ 312 $ 468 $ 780 
Fixed cost per yearb $12,480 
Total cost per year $14,014 $ 5,002 $ 8,619 $40,115 

Owned 44·passenger 
school bus 

Number of trips 
per week 5 2 3 10 

Number of miles 
per year 25,480 8,528 14,820 48,828 

Operating cost per year $ 5,988 $ 2,004 $ 3,483 $11,475 
Additional volunteer 

driver cost per year $ 312 $ 468 $ 780 
Fixed cost per year" $18,272 
Total cost per year $ 5,988 $ 2,316 $ 3,951 $30,527 
'Ridership Level m requires the purchase of four ll·passenger vans. 


"Fixed cost equals cost of two full·time paid drivers. 

cFixed cost includes cost of two full~time paid drivers. 


Litchfield Service 

With the feeder system and the three fIxed routes for 
Meeker County established, transportation needs of se
nior citizens in LitchfIeld is the next problem. Since 
LitchfIeld has 36.8 percent of the age 65 and above 
population and since many of Meeker County's senior 
citizens will also be transported to LitchfIeld, some com
bination ofshuttle and demand-responsive service may 
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be warranted within the city limits. One insight into the 
nature of potential demand for service is offered by the 
experience ofthe Willmar Senior Citizens Busing Pro
grams. The City ofWillmar, in cooperation with Kandi
yohi County and the Willmar Chamber of Commerce, 
leases one regular school bus from a private company 
and runs a regular schedule on Mondays, Wednesdays, 
and 	Fridays. The operating cost of the program was 
$6,844 for 1974 with the bus leased for $50 per day. 

The average ridership per week for 1974 was 395, or 
approximately 22 percent of the age 65 and older popu
lation of Willmar [7]. Assuming that the needs of the 
people in Litchfield are not significantly different, ser
vice in Litchfield could expect a minimum of 226 riders 
per week (1,027 x .22). This, of course, is not counting 
the number of people who will be transported into Litch
field by the Meeker County transit system. 

A safe and relatively low cost solution for Litchfield 
in the shortrun is to provide a service similar to Will
mar's. This would entail no fixed vehicle costs and a 
minimum offixed administrative overhead. A trial run 
of6 months could be implemented to determine the local 
citizenry's acceptance of such a service. After the initial 
reaction is analyzed, a more informed judgment can be 
made about the possibility of purchasing a full-time 
vehicle for Litchfield. 

An alternative program format is to link the Litch
field system with the Meeker County transit system. 
When not running fixed-routes, vehicles could be sta
tioned in Litchfield and be operated as a shuttle service. 
The costs of such a system would include minor admin
istrative overhead, wages for drivers, and the variable 
cost of operating a vehicle. This is also an excellent 
method of determining rider demand before committing 
funds to vehicle purchase. 

It should also be added that several other municipal
ities in Meeker County have high concentrations of 
senior citizens and may be able to support their own 
system. According to the 1970 Census, Eden Valley and 
Watkins both have 103 people over age 65, Cosmos has 
147, and Dassel has 305. They also have homes for the 
aged, senior citizen centers, and congregate meal pro
grams. 

Concluding Comments 
Two of the most important considerations in the 

design and operation of a rural transit program are 
community participation and flexibility. Transporta
tion can bring a whole new atmosphere of independence 
and self-support to senior citizens. It is vitally impor
tant that these citizens be involved in the decisionmak
ing and the evaluation of the transit program. Since 
local tax dollars will probably be used for some level of 
support, the entire community should be cognizant of 
the system's benefits as well as the costs. Finally, sys
tem coordinators, participants, and supporters alike, 
should be asking themselves whether they are reaching 
the right people. A continual process of evaluation is 
necessary with the program kept flexible enough to 
adopt the correct measures to provide transportation for 
rural senior citizens. 
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APPENDIX A 


Costs Per Mile 


Cost per mile is total cost divided by the number of 
miles traveled. Figure A-1 illustrates the cost per mile 
for six modes for 5,000 to 25,000 miles per year. It is 
assumed that gasoline costs 54 cents per gallon and that 
the standard auto, the 11-passenger van, the 12-passen
ger school bus, and the 44-passenger school bus, each 
has a driver paid $2.60 per hour plus fringe benefits, 
The volunteer drivers and rented 44-passenger school 
buses do not have exactly comparable costs since the 
volunteer driver is not paid for labor time and the wage 
rate for the driver ofa rented school bus is $3 per hour. 

These cost curves have their highest point at the 
5,000 mile per year level and then steadily descend to 
their lowest point at 25,000 miles per year. Volunteer 

Figure A·l, Average cost of transportation for six modes 
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autos, however, do not conform to the rule, The average 
cost curve for the volunteer auto is perfectly horizontal 
at 15 cents per mile. It is also not realistic to expect them 
to drive 25,000 miles per year. 

The smaller the vehicle, the less the cost per mile at 
any given mileage level. When yearly mileage increas
es, cost per mile decreases. Therefore, when two modes 
are compared such as standard autos and 11-passenger 
vans, one must first estimate how many miles each is 
expected to travel in a year. If both modes are assumed 
to travel 15,000 miles per year, then the cost per mile is 
55 cents for the auto as compared with the 62.4 cents per 
mile for the van. Assuming the automobile will travel 
15,000 miles and the van will travel 25,000 miles, the 
van's average cost per mile drops to 41 cents while the 
auto's average cost remains at 55 cents per mile. 

Cost Per Seat-Mile Used 

Because cost per seat mile used may be confused 
with the more common term of cost per passenger mile, 
an example may be helpful. 

A fictitious transportation system has one 44-pas
senger school bus which costs 50 cents per mile to oper
ate. The bus follows only one route which consists offour 
pickup stops (origins) and one dropoff point (destina
tion). The bus travels 10 miles to the first pickup spot, 
and then 10 additional miles for each respective pickup 
and dropoff site. This implies a one-way trip of 50 miles 
or a round trip of 100 miles. Eleven passengers board 
the bus at each stop, meaning the bus will be full by the 
time it reaches the destination site. On the return trip, 
each passenger returns to his or her pickup stop (figure 
A-2). 

Figure A-2. Hypothetical transit system 
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Now consider the difference between the cost per 
seat-mile used and the cost per passenger-mile. Passen
ger-miles are the total miles traveled by all passengers. 
Since the 11 people from Origin A went 80 miles round 
trip, the total passenger-miles from Origin A are 880 
(80 x 11 passengers). This calculation is done for each 
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Figure A-3. Cost per seat mile used (25,000 miles per year) 
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site and then added to give total passenger-miles of 
2,200 for the system. 

Origin A-80 miles x 11 passengers = 880 passenger-miles 

Origin B--60 miles x 11 passengers = 660 

Origin C-40 miles x 11 passengers = 440 

Origin D-20 miles x 11 passengers = 220 
Total = 2,200 passenger-miles 

To determine cost per passenger-mile, divide the 
total cost, $50 ($.50 x 100 miles) by the total passenger
miles, 2,200, to get the 2.27 cents cost per passenger
mile. 

Measuring cost per seat-mile is a far simpler proce
dure. The cost per mile, 50 cents, is divided by the total 

number of seats used on the vehicle, 44 .20 This yields a 
cost per seat-mile of 1.14 cents ($.50+44) for a fully used 
bus. Ifonly 30 passengers had been transported, the cost 
per seat used increases to 1.67 cents since the cost per 
mile is not being divided by 30 (50 cents+30). In this 
way one can obtain a permile cost for each seat used on a 
particular run. 

Cost per seat-mile used is easier to calculate since it 
avoids the calculation problems associated with vary
ing trip lengths, with empty back hauls, and with differ
ent passengers traveling different distances at different 
times. 

Figure A-3 depicts the cost per seat-mile used of the 
six alternative modes of transit by the number of se.ats . 


. Assumptions are the same as for cost per mile except 

that each vehicle is assumed to travel 25,000 miles per 

year. Because the cost per mile varies with the number 

of miles per year, this assumption is vital to the analy
sis. 

Each of the cost curves in figure A-3 fall as the cost 
per mile is being divided by a larger and larger number 
of seats. The lower limit of the cost curve is determined 
by the total number ofseats in each mode. For example, 
the volunteer automobile with one seat occupied costs 
15 cents per seat-mile used. For two seats it is 7.5 cents 
(15+2), for three it is 5 cents, for four seats it is 3.75 
cents per seat-mile. Since it is assumed that a volunteer 
auto (as well as the standard auto) can carry a maxi
mum of four passengers, four seats is the lower limit. 

The curve for standard autos, which has a cost per 
mile of 35.37 cents, lies above the curve for volunteer 
auto for all four seats because of driver costs. The differ
ence in cost per seat-mile used between modes is not 
uniform as the number ofpassengers increases. For one 
seat taken, the difference in cost per seat-mile used is 
20.37 cents (35.37 cents - 15 cents). If both vehicles are 
operating with four passengers, the difference in cost 
per seat-mile used decreases to 5.09 cents (8.84--3.75). 
This condition holds for comparisons of any of the 
modes. The greatest difference between the cost per 
seat-mile used is for one seat taken. As additional seats 
are filled, the cost differential declines. 

""The 50 cents per mile is arbitrarily used for ease of calculation. The actual cost 
per mile assuming the bus averages 25,000 miles per year is 69 cents 
($102,988-150,000 miles). 
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