
60 

Table 3. Incidence rates of transportation handicaps by age and severity of 
handicap (.~). 

Age 

10-59 
60-64 
65+ 

Moderately Transportation 
Handicapped 

0.005 
0.0322 
0.114 

Severely Transportation 
Handicapped 

0.0107 
0.0344 
0.1818 

federal funds. In addition transportation often is 
a separately recorded item in social service agency 
annual reports. Coordination studies and other 
local plans are typical sources of information on 
specialized transit services. 

SUMMARY 

The needs assessment technique discussed in this 
paper determines unmet transportation needs using a 
method that is low-cost and expedient, provides a 
basis for fair distribution of resources countywide, 
and makes it possible to present the results to 
local legislators in a clear, concise form. The use 
of secondary data reduces both cost and time. The 
use of proportions, as well as total numbers, of 
transit dependent within a subarea for assigning 
priorities to areas of need encourages a fair dis
tribution of funds countywide. A one page profile 
for each geographical subarea provides an effective 
method of communicating the results to local legis
lators. The approach also provides an extensive 

,. 
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data base for use in futur.e planning efforts as well 
as in implementing the proposecl service. The data 
profiles are also well suited to periodic updating 
for reintroduction at the next legislative session, 
if necessary. 
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Computerized Management Information Systems for 

Transit Services in Small Urban and Rural Areas 
JOHN COLLURA, RUTH BONSIGNORE, AND PAUL McOWEN 

Before 1980 few transit properties in small urban and rural areas used computer
aided information systems. In the last several years, however, these transit agen
cies have begun to use computers to assist in tabulating information related to 
operations; administration; billing and accounting; and planning, monitoring, 
and evaluation. This increased use can be attributed to advances in computer 
L•clmuluyy •• w•II •• Lu Lh• l,,,li•f l11dl ,uch computen can improve efficiency 
and the delivery of transit service. The primary purpose of this research was to 
review nine automated management information systems IMISs) with respect to 
their hardware and software characteristics, initial and ongoing costs, and capa
bilities. This review is carried out within an evaluation framework that facili
tates the conduct of a systematic, comprehensive review, in such a manner that 
transit professionals with little or no computer experience will understand major 
differences among the MISs and the various options available to automate the 
processing of information. Other issues regarding the implementation of MISs 
are also addressed, including staff requirements and available sources of funding 
for both fixed and recurring costs. The major conclusions of the research are 
la) most efforts to computerize transit information systems in small urban and 
rural areas focus on paratransit services; lb) a comprehensive, low-cost, easy-to
use MIS is needed for fixed-route and fixed-schedule services in small urban and 
rural areas; and (cl steps should be taken to ensure that the national computer 
directory to be developed under the direction of NCTRP addresses the need 
of transit providers in small urban and rural areas. 

Current fiscal constraints imposed on public trans
portation providers across the United States have 

increased the importance of efficient information 
management. As a result the use of automation is 
becoming more prevalent at many levels of transpor
tation management to satisfy a wide range of infor
mation needs. 

The purpose of this paper is two-fold: ( a) to 
identify a variety of computerized management infor
mation systems (MISs) presently used by transit au
thorities and operators primarily in small urban and 
rural areas, and (b) to develop and apply an evalua
tion framework to compare and contrast these MISs. 

An overview of the management information needs 
of small urban and rural operators is provided along 
with a summary of existing MISs in terms of their 
service character is tics, software and hardware com
ponents, costs, capabilities, and other factors. 
The review of the automated management information 
systems in this paper illustrates the diverse appli
cation of computer technology to the field of trans
portation management and should be especially useful 
in improving the understanding of computers among 
transportation professionals, particularly profes
sionals involved in the planning and development of 
MISs for transit services in rural and small urban 
areas. 



Transportation Research Record 936 

AN OVERVIEW OF MANAGEMENT NEEDS 

Efficient management of information and finances is 
essential for an effective program of rural, coordi
nated public transportation (1). Because of present 
funding limitations, managers of regionwide transit 
services must take advantage of existing knowledge 
and use available technology to maximize productiv
ity and cost-effectiveness. Innovative concepts in 
transit management are unfolding with new and im
proved methods of gathering, processing, reporting, 
and analyzing management information. 

Every transit or paratransit system handles a 
wide range of information that is considered essen
tial for day-to-day operations. These include fi
nancial, service-delivery, capital, maintenance, 
personnel, and service-user data. This information 
comprises a data base that management can use to 
perform various functions. These MIS functions for 
small-scale transit operators include (a) adminis
trative; (bl operations i (cl planning, monitoring, 
and evaluation; and (d) billing and accounting. 
Proper monitoring of important management informa
tion provides a basis for ongoing evaluation of pro
gram administration and service delivery as well as 
for formulating short- and long-term planning strat
egies. The size of the data base and sophistication 
required for data processing correlate with the 
scope of the particular transit service, the number 
of different public and private funding sources in
volved in the program, and their respective data 
requirements. 

Management information needs often vary with the 
type or mode of transportation service provided. 
Significantly more information is involved with 
demand-responsive services as opposed to fixed
route, subscription, or charter services because the 
demand-responsive programs often deal with client
specific data and multiple funding sources Ill. 
Management needs for demand-responsive service also 
vary between coordinated systems that involve sev
eral different operators and consolidated systems 
that use a single operator and dispatch facility (}). 

The time, effort, and cost of managing informa
tion have been identified as barriers to improving 
the efficiency and cost-effectiveness of rural and 
small urban public transportation services. Some 
success has been achieved in reducing institutional 
barriers by coordinating public funding sources at 
the state level and standardizing the related data 
requirements. Even with reduced or streamlined ad
ministrative data tasks, however, the volume of ser
vice delivery in most regional transit operations 
still presents a pressing need for new tools and ap
proaches to information management. As a result 
various approaches have been implemented at the 
local level to manage information more efficiently, 
reduce costs, and improve transit services. The 
case studies in this paper examine nine different 
approaches to transportation management information 
systems. 

After a preliminary review of all nine sites, it 
became clear that each case study had unique char
acteristics and that the functions of information 
management were weighted differently from site to 
site. Consequently, the computerization of these 
functions varied considerably. An evaluation frame
work was developed to aid in a comprehensive review 
of the existing management information systems. 

The framework was to serve three major func
tions: (al to describe in a systematic and orga
nized manner the computerized MISs currently in use 
at these sites; (bl to assist in comparing and con
trasting these MIS packages; and (cl to aid in iden
tifying deficiencies of existing MISs in meeting the 
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information needs of small urban and rural transit 
managers and operators. 

EVALUATION FRAMEWORK FOR MISs 

The framework, shown in Figure 1, consists of sev
eral major elements. These elements include the 
characteristics of the service area and the transit 
service being offered i the character is tics of the 
MIS, such as the hardware, software, cost, and ease 
of usei the source data; and the capabilities of the 
MIS with respect to operations and administrative 
assistance, planning, monitoring and evaluation, and 
billing and accounting. 

During the evaluation of MISS it became evident 
that a closer examination of a number of aspects of 
each element would be necessary. As a result, each 
element of the framework was expanded, described in 
more detail, and presented in a table with headings 
corresponding to the various subelements. Informa
tion for the tables was obtained from discussions 
with persons at the sites and from additional docu
mentation that was forwarded to the research team. 
The data provided a basis for the evaluation and for 
identification of deficiencies in the MISs. The 
results of the evaluation are presented in Tables 
1-7 and are discussed briefly in this section. 

Case Study Sites 

The nine sites were chosen primarily because of the 
potential applicability of their MIS for use in 
small urban and rural areas. An effort was also 
made to select a group of sites that used MISs with 
different characteristics and provided different 
types of transit service. 

The sites selected vary significantly in both 
geographic location and character is tics of the 
transportation service provided. They range from 
Barnstable County on Cape Cod in Massachusetts to 
Orange County in southern California. The opera
tions surveyed range from the seven vehicles in 
Denton County, Texas, to the 600 buses in Orange 
County. The types of services administered include 
demand responsive, fixed route, subscription, and 
charter. A brief introduction to each operation 
follows. In addition, some characteristics of the 
sites and service provided are given in Table 1. 

Cape Cod Regional Transit (CCRTA): CCRTA admin
isters a demand-responsive service to 14 towns in 
Barnstable County, Massachusetts. Barnstable is a 
rural county with a year-round population of 140,000 
and a summer population of about 450,000. The dial
a-ride service requires a 24-hr advanced reserva
tion, uses 25 vehicles, and delivers 12,000 one-way 
trips per month. The CCRTA currently uses a mini
computer to assist with its scheduling and dispatch
ing procedures, to generate reports, and to invoice 
clients monthly for services. The total monthly 
operating costs for the CCRTA is $85,000. 

Community Responsive Transit (CRT) of Greater 
Cleveland: , CRT operates a dial-a-ride service for 
the elderly and handicapped residents of Cuyahoga 
County, Ohio. The demand-responsive service re
quires a reservation one business day in advance and 
provides 38,000 one-way trips each month. When the 
scheduling of 83 vehicles to 18 different neighbor
hoods became a nightmare, the CRT investigated and 
implemented a computer-aided scheduling and dis
patching system. The automated system also provides 
the CRT with many needed reports. 

Delaware Specialized Transit Authority (DAST): 
DAST is located in Dover, Delaware, and provides an 
advance-reservation, demand-responsive service for 
the entire state. DAST operates 48 vehicles and 
services 58 towns and 39 agencies with a popu-
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lation of about 650,000. Because of their complex 
nature, the accounting, billing, and payroll func
tions of DAST have all been automated. The package 
operates on a microcomputer and includes both off 
the shelf and customized software programs. 

Kansas City Trans it Authori ty (KCTA): KCTA ad-

Figure 1. Evaluation framework. 
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ministers a fixed-route transportation service to 
the 1,200,000 residents of Kansas City and 10 sur
rounding towns. Approximately 2.3 million trips per 
month are delivered by a fleet of 303 vehicles. The 
total · monthly operating cost is $2.3 million. The 
KCTA has a minicomputer that was programmed by the 
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in-house staff primarily for the purposes of billing 
and accounting. The computer package also includes 
programs for vehicle maintenance. 

The Older Adults Transportation Service, Inc. 
(OATS): OATS was established in 1971 and offered 
door-to-door transportation to the elderly and hand
icapped residents of eight Missouri counties. Today 
OATS provides service to the residents of 88 of Mis
souri's 114 counties and has seven area offices 
across the state. The program operates more than 
147 buses and delivers 37,000 trips per month. OATS 
has an in-house minicomputer to maintain its finan
cial information as well as a telephone hookup with 
the University of Missouri-Columbia computer network 
for billing and statistical summaries. This system 
provides OATS and its funding sources information 
when it is needed (_i) • 

Orange County Transit District (OCTD): OCTD is 
the largest transportation service investigated in 
this paper. The OCTD, located in Garden Grove, Cal
ifornia, provides the 2 million residents of Orange 
County with three types of transportation service: 
fixed route, demand responsive, and subscription. 
The fixed-route service uses 477 vehicles and pro
vides 2.4 million trips per month. A fleet of 130 
vehicles for the demand-responsive services delivers 
70,000 trips per month. The total operating cost 
for all service is $5. 5 million. The OCTD has a 
variety of computer packages that operate on two 
minicomputers. 

Ozark Transit: Ozark Transit operates out of 
Springdale and provides transportation service to 
125,000 residents in four rural counties of Ar
kansas. The service includes fixed route, demand 
responsive, and a recently implemented commuter 
park-and-ride service. Ozark runs 21 vehicles and 
has a total monthly operating cost of $25,000. To 
simplify the billing of agencies, financial ac
counts, and payroll, Ozark uses a financial package 
on a timesha.dng basis with a local computer firm. 

Santee Wateree Regional Transit Authority (RTA): 
The Santee Wateree RTA is located in central South 
Carolina. The RTA provides transportation services 
to four rural counties with a combined population of 
167,000. Four types of services are administered: 
fixed route, demand responsive, subscription, and 
charter. The total monthly operating cost for 
Santee Wateree is $75,000. To address its broad 
management information needs, the RTA uses a mini
computer and a specially developed software pack
age. The package includes financial, passenger 
accounting, personnel, scheduling, and vehicle main
tenance programs (1). Development of this MIS was 
sponsored by the South Carolina Department of High
way and Public Transportation. 

SPAN. SPAN operates a demand-responsive trans
portation service in Denton County, Texas. Denton, 
a rural county in the northeastern region of the 
state, has a population of 150,000. The service 
delivers about 3,000 one-way trips monthly at a 
total monthly cost of $10,500. When SPAN began in
vestigating the automation of certain components of 
its MIS, the key concern was routing, scheduling, 
and dispatching. Today, SPAN has a complete online 
computer-aided scheduling and dispatching system for 
its seven-vehicle transit operation. The system 
uses customized software and a North Star micro
computer. 

MIS Characteristics 

The MISs in use at these nine sites vary widely be
cause of differences in the size and characteristics 
of the service and the respective funding mecha
nisms. The MISs illustrate many of the automation 
optiqns using different types and brands of com-
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puters, both off-the-shelf and customized software, 
and many types of peripherals. 

There are three general types of computers-
determined by their size, structure, storage capac
ity, and processing speed. The newly developed 
microcomputer is a compact office machine with ad
vanced capabilities. These small computers usually 
allow for the use of only one cathode-ray tube (CRT
keyboard and visual display screen) at a time for 
data entry; however, some advanced models allow for 
multiple CRTs. They primarily use floppy disk stor
age but can also use hard-disk external storage. 
Microcomputer hardware can be purchased for as 
little as $5,000 to $10,000. This equipment usually 
has an 8-bi t word size and internal memory capabil
ity in tens of thousands of bytes. The SPAN program 
in Denton, Texas, uses a microcomputer with 64,000 
bytes of internal memory for a small fleet of seven 
paratransit vehicles. 

The minicomputers represent a medium-sized range 
of equipment. These machines are designed to handle 

· larger volumes of data with greater speed and more 
sophisticated logic than the microcomputers. Mini
computers generally use hard-disk storage and have 
the capability to enter data simultaneously from 
multiple CRTs. Some minicomputers are expandable by 
adding additional memory storage. Most automated 
management information systems at the public transit 
sites surveyed use minicomputers. The cost of the 
minicomputer hardware for these sites ranged from 
$38,000 to $300,000 per computer. Minicomputers 
typically have 16-bit word size and internal memory 
capacity of hundreds of thousands or even millions 
of bytes of storage. 

The larger computers are known as mainframes be
cause they can be expanded internally by adding com
ponent frames of memory. This equipment has been 
the standard of the computer industry until the de
velopment of mini and microcomputer technology. 
Mainframe computers are very fast, sophisticated, 
and expensive. Many require special air-conditioned 
rooms and have annual maintenance costs of tens of 
thousands of dollars. These large computers can 
perform many different processing tasks at the same 
time, using scores of CRTs simultaneously. For the 
most part, transit systems that use mainframe com
puters use either batch processing (i.e., data are 
keypunched onto cards) at an off-site facility or an 
interactive time-sharing arrangement with the use of 
a terminal at the transit site. Both the Ozark MIS 
in Arkansas and the OATS MIS in Missouri use off
site mainframe computers. 

Most of the software used by the transit sites 
was written by in-house staff or an outside program
ming firm. The major exception is the use of off
the-shelf financial packages by the OATS system, 
Santee Wateree RTA in South Carolina, and DAST in 
Delaware. Most of the programs, both off the shelf 
and customized, are written in BASIC. 

Because many transit systems may not employ 
computer-knowledgeable staff, another important MIS 
characteristic to consider is "user friendliness." 
This term is used to indicate the degree of diffi
culty that may be encountered by transit staff in 
comprehending and using the automated MIS. A review 
of the MIS characteristics of all nine case study 
sites is presented in Table 2. 

MIS Cost 

There are three major financing options to consider 
with an automated MIS. The hardware can be (a) 
owned and operated by the transit ~ystem, (b) leased 
and operated by the transit system, or (c) owned and 
operated by a service bureau that provides data pro-
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Table 2. Management information system characteristics. 
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cessing for a fee. The Kansas City system leases 
its equipment at an annual leasing expense of 
$81,000 and is financed, in part, by UMTA operating 
subsidies. The Cape Cod Transit Authority financed 
its MIS under a lease-purchase agreement with the 
help of UMTA Section 18 rural operating subsidies. 
None of the systems surveyed employ a service bureau 
to handle their data needs. 

Regardless of which financing option is selected, 
there are still software development costs. The 
total software costs of the automated systems stud
ied ranged from $1,500 to program the North Star 
microcomputer for the SPAN project to $800,000 to 
develop the programs for the two Prime minicomputers 
serving the Orange County MIS. 

Total system costs for both the hardware and 
software at the transit sites reviewed ranged from 
$10,000 for the SPAN paratransit program to approxi
mately $1,400,000 for the OCTD, which coordinates 
607 vehicles in a combination of fixed-route and 
demand-responsive service. 

The most conunon sources of funding . for these sys
tems were UMTA capital grants . Other sources of MIS 
funding included local and state taxes and U.S. De
partment of Health and Ruman Services (HRS) and 
sources such as Title III, Title xx, and Title XIX. 
The associated costs and sources of funding for 
these automated systems are given in Table 3. 

MIS Source Data Elements 

The sites surveyed that provide demand-responsive 
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transportation services--SPAN, DAST, CCRTA, SWRTA, 
and OATS--maintain detailed client information such 
as client ID number, address, phone number, funding 
eligibilities, disabilities, frequency of service 
use and, in some cases, socioeconomic information. 

Vehicle files are maintained with both demand
responsive and fixed-route systems in order to mon
itor vehicle mileage, service hours, seating capac
ity, downtime, and accident records. These data 
files can be used for automated routing functions, 
preventive maintenance, scheduling, and for as
sessing vehicle ucc. 

Most of the transit systems surveyed keep some 
trip or service-delivery information such as pas
senger trips, passenger miles, trip purposes, origin 
and destination of trips, or other special service 
data. Again, there is a greater need for this type 
of data with demand-responsive service than with 
fixed-route service. Four of the systems studied 
use their computer to keep personnel data such as 
employee history, attendance, wages, hours, and ben
efits. The Santee Wateree RTA and the Cape Cod RTA 
maintain data files for most of the data elements 
mentioned. Data tabulated and processed by the nine 
s i tes are given in Table 4. 

MIS Capabilities 

Operations and Administrative 

Some of the automated systems studied used their 
computers for scheduling passenger trips, for dis-
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Table 3. Management information system costs. 

(Note: Costs should be considered in relation to the functions performed in Tables 4, 5, 6 & 7) 
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Table 4. Management information system capabilities: source data elements. 
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patching vehicles, and for assisting with mainte
nance operations. All of these sites except OATS, 
Kansas City, and Ozark have developed automated 
scheduling assistance. 

The MIS used by the Cape Cod RTA system provides 
an example of computerized trip booking assistance 
for a rural public paratransit service (~). When a 
client phones the central dispatch office to request 
a ride, the dispatcher enters the caller's ID number 
on the CRT. The screen automatically displays the 
client's name, address, eligibilities, handicaps, 
and other related information from the external 
hard-disk memory. When the dispatcher knows the 
approximate time and location of the pickup, the 
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vehicle schedule that might be able to handle the 
trip request can be identified on the terminal. The 
trip can then be booked immediately on the CRT and 
made part of the permanent schedule. At the end of 
the day the computer can automatically print out all 
vehicle schedules or driver stop-lists--eliminating 
the need for dispatchers to p repar e driver schedules 
by hand. 

Many demand-responsive systems require that res
ervations be made 12 to 48 hours in advance in order 
to schedule trips efficiently. These systems may 
also have standing reservations for those clients 
who regularly ride at the same time every day or 
week, such as to a meal program or place of employ-
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ment. These trips are entered automatically by the 
computer without the need for the dispatcher to 
reenter the trip request manually each day. 

Fully automated scheduling and dispatching are 
the most complicated tasks accomplished by the 
transit-system computer . This level of sophistica
tion has been accomplished only by large transit 
systems serving dense populations within relatively 
small geographic areas. The Prime minicomputer used 
by the Orange County system actually suggests the 
best vehicle to handle the request for service by 
taking into account such factors as time, route, 
diotanoc, and traffic. 

Maintenance programs studied included custom 
packages and standard software programs. The Kansas 
City system developed an extensive maintenance and 
inventory program using an IBM 34 minicomputer. In 
addition to preventive maintenance, information 
about repair frequency and cost can be stored for 
each vehicle and reported by vehicle, fleet, or sys
tem wide. 

1'.l though many of the systems researched had the 
capability to use the computer to aid such adminis
trative tasks as word processing, mailing lists, and 
filing, only a few of the sites actually used their 
computers for these purposes. The operational and 
administrative functions carried out at each site 
are summarized in Table 5. 

Planning, Monitoring, and Evaluation 

The information recorded and stored by the MIS com
puter can be used in a variety of ways to monitor 
the services provided and the associated costs. 
Evaluation of this information can help management 
to formulate decisions that will make the service 
more effective and efficient (7). The specific 
evaluations include ridership analysis, vehicle per
formance, system productivity, routing analysis, and 
r€'ven1-1@ gen'?rat-iori . F.xnmpl e~ of short-term indica
tors that could be useful include abnormal (and 
costly) fuel consumption, tire wear, and breakdown 
frequency. 

Most systems expressed concern about planning, 
monitoring, and evaluation. The Cape Cod RT!'., using 
a Data General minicomputer, generates the widest 
range of reports for this purpose. Most transit 
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sites can use the more detailed and accurate infor
mation obtained from their automated management in
formation systems to compare cost and service levels 
with the past month's or Yl:!ilr's operations as well 
as with other transit systems. This improved capac
ity for evaluating s erv i ces and costs can also 
greatly speedup the process of analyzing the effects 
of policy changes such as fare increases_ or reduced 
levels o f servi ce. 

I'. review of the monitoring and evaluation capa
bilities of the sites surveyed is given in Table 6. 

Billing and Accountlny 

Most of the computerized financial functions per
formed at the sites use off-the-shelf software. The 
availability and inexpensiveness of this software 
has made centralized transit bookkeeping an effi
cient and cost-effective component of the MIS. This 
capability also allows the bookkeeper to monitor 
system finances more accurately, generate reports to 
government funding sources, issue checks and in
voices, and allocate costs among different towns, 
agencies, or contracts. 

The Santee Wateree system has one of the most 
extensive financial software programs developed. 
Most of the elements of this financial software were 
purchased off the shelf. The Santee Wateree system 
is the only system in the survey that integrates the 
full utilization of its service data elements with 
the full utilization of its financial software ele
ments on the same minicomputer. 

The Cape Cod RT!'. system has developed an innova
tive method of sending monthly computer invoices 
directly to its paratransit clients. I'. flat fare is 
charged for certain trip purposes within the same 
town. Intertown trips charge a per-mile rate. The 
monthly invoice 1 ists the trips taken during the 
month and is similar to a telephone bill. The rate 
per mile provides an incentive to riders to take 
shorter trips . whenever possible. This new system 
has enabled the CCRTA to generate significantly 
greater fare revenues without any reduction in total 
monthly ridership. A review of the computer capa
bilities for billing and accounting functions is 
presented in Table 7. 

Table 5. Management information system capabilities: operations and administrative assistance. 
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Table 6. Management information system capabilities: planning, monitoring and evaluation. 
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Table 7. Management information system capabilities: billing and accounting. 

COST 
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* CCRTA has an accounts receivable program for its client invoicing system. 

SUMMARY AND CONCLUSIONS 

A r eview o r n i ne t r ansit management inf o rmation sys
tems cur r e ntly in use is presen ted in this paper. 
This review will be 0£ i nterest to t he transit prac
tit i oners who are considering the de velopment of 
automated MISs, particularly transit managers and 
operators in small urban and rural areas. The MISS 
are reviewed in a systematic, comprehensive manner 
so that individuals with little or no experience 
with computers can understand the major differences 
in computer systems in terms of size, scale, cost, 
and c apability. 

In addition to the site-specific MISs i ncluded in 
this paper , the authors have also identified and 
r 'eviewed a number o f s o ftware packages i ncl ud i ng 
S IMS (8) for maintenance and i nven tory f unctions and 
RUCUS I and RUCUS II (9) for run-cutting pur poses . 
Also r ev iewed were sever°al packages within the pri
vate sec tor such as Trans max, Transpac, TMIS , a nd 
Con t ax . These packages were designed 1;>rimaril y for 
t r ansit agencies using mainf r ame o r l a rge min i com
puters, which are typically not a ffordabl e or prac
tical for use in rural and small u rban a reas . 

It should also be noted that the Massachusetts 
Executive Office of Transportation and Construction 
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(EOTC) is conducting an experimental program to 
provide capital funding to a number of private non
profit paratransit systems to purchase microcom
puters . In addition , the u.s. Transportation Sys
tems Center (TSC) in Cambridge, Massachusetts, is 
conducting similar research on the use of microcom
puters in paratransit (2). 

Based on the results reported in this paper, the 
following conclusions can be drawn: 

1. Most efforts to automate management informa
tion systems in small urban and rural areas have 
focusP.d on paratransit services rattier than conven
tional fixed-route, fixed-schedule services. These 
MISs generally use microcomputers or minicomputers 
with initial hardware and software costs of between 
$8,000 and $85,000 and with annual recurring costs 
of less than 1. 5 percent of the annual operating 
budget. 

2. A comprehensive low-cost, easy-to-use MIS has 
not yet been developed for fixed-route, fixed
schedule ·systems typically in operation in small 
urban and rural areas (systems with fleet sizes of 
30 vehicles or less). Such a MIS should be equipped 
to meet the operations, administrative, billing and 
accounting, and planning, monitoring, and evaluation 
needs of transit services at an affordable cost and 
should be designed so that it can be used by staff 
with little or no computer experience. 

3. There is a need to assemble and continually 
update a directory of computer hardware and software 
suitable for transit services in small urban and 
rural areas. Although the directory (!.Q.) prepared 
by the American Public Transit Association (APTA) 
covered many transit systems across the United 
States, it did not include many MISs used in small 
urban and rural areas. The current efforts of the 
NCTRP and the ITE to develop such directories should 
help to address this need. 
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