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PART I
STUDY BACKGROUND



I. INTRODUCTION

Origins of the Study

The life-style of residents of Iowa is strongly influenced by the
predominantly agricultural economic base of the state, Population den-
sities afe comparatively low, and there are few major urban centers.
Consequently, access to a suitable level of economic, social, énd cul-
tural opportunities frequently involves travel between cities. Such
travel is essential to sustain the current life-style.

Because of the generally dispersed pattern of development in the
state, most intercity travel utilizes private automobiles. The lack of
large concentrations of trip origins and destinations precludes exten-
sive use of public transportation for intercity trips. Under such cir-
cumstances, automobile travel not only is usually the most convenient
but also is often the-most economical under current conditions. Public
transportation is lightly patronized as evidenced by the fact that over
‘90 percent of intercity trips utilize private automobiles.

The 1ack‘of substantial demand for intercity travel by public
carriers has, in turn, been reflected in a reduction of thé supply of
such services. Rail passenger service has nearly disappeared as a
travel mode choice for residents of Iowa. Intercity buses provide ser-
vice at fewer than one-third df the cities in the state. Only three of
the largest cities have. fairly extensive servicé by scheduled air car-
riers. Eleven other cities have more limited scheduled air passenger
service. Chartered or non-scheduled air taxi service may be obtained

at about 50 additionmal airports in the state. Taxicabs, rural transit




systems, and other irregular surface carriers also satisfy a relatively
‘minor proportion of the total intercity travel demand. In general, how-
ever, for-hire modes are not competitive with private automobiles in
terms of convenience and travel time, particularly for intrastate tfips.

The current concern with limitations in the supply of energy re-
sources for transportation also provides impetus to a study of inter-
city travel. ' Such concerns have been manifested by suggestions to re-
strict automobile travel either by direct controls to limit the supply
- of motor fuel or by indirect control through pricing. Implementation
of indirect controls would exert a profound effect on the cost, and
thereby the attractiveness of automobile travel. Any controls, direct
or indirect, inevitably would tend to reduce the high level of mobilify
enjoyed by citizens in Iowa and exert a concomitant effect on their life-
styles. However? the controls would serve to enhance the relative at-
tractiveness of travel by public transportation carriers.

Unfo;tunately, events of the recent past raise serious doubts as
to whether a suitable basic structure of public transportation service
will continue to be available in Iowa. Intercity bus service has con-
tinually been reduced but is still marginally pfofitable, at best.
Carriers currently are petitioning public regulatory agencies for re-
lief, both in the form of reductions in service and through increases
in fares.

Commercial air service in Iowa also affords limited profit potential.
Six cities are served only by a local service air carrier that receives

federal subsidies. One city is served only by two subsidized local car-

riers. Two other cities are served only by a third level (commuter)




carrier that receives subsidy from local sources. Intercity rail pas-
seﬁger service and all rural transit systems receive a substantial por-
tion of their revenues from public funds. Diminution of service by all
intercity carriers, rather than expansion, may be anticipated as a nat-
ural result of economic pressures.

In such a setting, it is appropriaté to asseés the potential future
role of those intercity for-hire carriers that serve significant portions
of the statéwide demand for interstate and intrastate passenger travel.
Certificated air carriers effectively serve longer trips from the largest
communities in the state but do not afford a suitable alternative for
most short trips. Nor is such service available conveniently for most
residents of small communities and rural areas. Rail passenger service
ié characterized in low-density travel corridors, such as those existing
in Iowa, by inflexibility, high costs, and relatively intensive consump=-
tion of energy; It cannot be considered to have a significant potential
for personal travel to and from communities in Iowa. Hence, the most
probable alternatives for intercity travel that will not or cannot utilize
private automobiles are buses and third level air carriers. These two

passenger travel modes provide the focus for the research reported here.

Objectives of the Study

The goal of this research was to recommend specific changes relat-
ing to service by intercity buses and third level air carriers and to
propose aﬁ appropriate state role in the implementation of these changes.
Changes contemplated in this research were to be directed to the increased

use of intercity buses and third level air carriers in such manner as to




exert a net benefit to users as well as the general public., Specific
objectives of this research included the following:

® To analyze the potential for a system of express intercity
bus routes in Iowa. '

® To estimate the demand for third level air carrier service
in cities having populations under 50,000,

® To forecast the relationship between economic costs and
benefits from an intercity bus system emphasizing express
routes between major population centers and supporting a
subsystem of local and intraregional public transportatiomn.

o To estimate the economic feasibility of expanded third level
air carrier service with emphasis upon those routes proposed
"as worthy of further evaluation in the 1976 update of the Towa
State Airport System Plan. )

® To provide guidance for establishing the need, if any, for
state and local subsidies to institute a system of express
intercity buses and to expand third level air carrier service.

In addition to passenger movements, enhancing package freight shipments

was .also to be considered in the evaluation of proposed improvements.

Research Hypotheses

Although the focus of this research was upon intercity travel by

bus and third level air carrier, it was initially hypothesized that
demand for passenger travel is not necessarily mode-specific. Consid-
erable latitﬁde in the substitution of one mode for anéthef for a spe-
cific trip was assumed. However, distinct limitations in the validity

of this assumption were encountered in the course of this research.
Although it is'true that the private automobile is a suitable alterna-
tive for most intercity trips by most persons and that either air travel,:
rail travel;.or bus travel may be substituted for portions of this mar-

ket, there appears to be little overlap between the market segment for




which air travel.is an acceptable alternative and that portion likely
to utilize intercity buses. These twe modes .serve distinctly different
markets differentiated primarily by characteristics of the trip make;.

A further hypothesis underlying this research was that both inter-
city buses and third level air carriers have the potential to increase
their proportion of the intercity travel market. Such incfeases would
come about through diversion of trip makers from private automobiles.
Research results seem to support this hypothesis, Several beneficial
effects of this diversion are apparent. Travel by public carrier, ‘
particularly by bus, utilizes less fuel per person-trip than travel by
automobile, although this varies substantially with type of vehicle,
loading, circuitry of routing, and many other factors. Significant
diversion of travel from automobiles would also have the beneficial ef-
fect of reducing pressures for highway improvements that otherwise
would be required so as to afford increased capacity for growing volumes
of vehicular traffic. farticularly in view of current limitations in
the resources committed for highways and the resultant inability to fund
improvements responsive to many critical highway needs, diversion of
some travel to other modes will ternd to enhance the safety and service-
ability of the highway system,

A third hypothesis was that intercity buses and third level air
carriers would improve their travel market share only if they afforded
favorable tradeoffs as perceived by travelers. Factors of primary con-
cern to individuals include travel time, cost, comfort, convenience,
and safety. Additional public conerns, not necessarily important to

individual trip makers, include energy consumption, environmental




degradation, and the enhancement of opportunities for travel by persons
without regular access to. an automobile. There are obvious opportunities
for a government to assist a carrier to improve factors of individual
concern, especially cost.  Such a course is desirable when the factors

of public concern favor this action so as to exert a net benefit to both
users and the general public. Recommendations resulting from this study
are based on the expectation that this hypothesis would be borne out by
the full-scale testing that would result from implementgtion of these

recommendations.
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II. ROLE OF INTERCITY BUS TRANSPORTATION

Introduction

On July 4, 1923, the Board of Railroad Commissioners of the State
of Iowa adopted regulationé governing the operation of motor carriers
in Iowa (1)*. This action was in response to legislation enacted by
the 40£h General Assembly as Chapter 97, Code of Iowa (2). With this,
the first regulation of the burgedning intercity bus passenger carriers
appeared on the Iowa transportation scene,

Cﬁapter 97, Code of Iowa, provided for the issuance of a certifi-
cate of authorization by the Board of Railroad Commissioners upon proper
application and if meeting specific requirements. The questioﬁ of public
necessity, although in the original committee bill, did not appear in the
final version that became law. As a consequence the Board of Railroad
Commissioners was required to issue certificates of authorization even
. though it documented its concern for this new form of transportatiom.

However we may be convinced in our own minds that there is grave

danger to continued service by rail when in competition with bus

and truck service, it is manifestly not within our province to
prognosticate, and, upon that basis, hold against a proposed bus

or truck line. (1)

Section 4 of the new law did require a public hearing and a finding
that the service proposed would promote the public convenience. The
public convenience was generally served, and a number of certificates

were issued, according to the hearings reported in the Board of Railroad

Commissioners Annual Reports for 1923 and 1924.

*
Numbers shown in parentheses refer to references listed in Part 5 of
this report. ‘



The 41st General Assembly meeting in 1925 changed the Code of Iowa
Hto provide for certification, declgring that public convenience and ne-
cessity required such operation (3). Subsequently the 48th Annual Report
of the Board of Railroad Commissioners notes the issuance of Certificate
of Conveﬁiencé and Necessity Number 1 (replacing Certificate of Authori-
zation Numﬁer 1) issued to 0. C. Wright to operate a motor bus carrying
passengers between Adel, Redfield, and Dexter (&).

.The_first reported statistics of passenger motor carrier operations
appeared in the Board of Railroad Commissioners Annual Report for 1927.
Three classes of carriers were listed: Class A, greater thanm $50,000
anpual revenue, Class B, greater than $10,000 operating revenue, andb
Class C, under $10,000 operating revenue, The total annual revenue pas-
sengers carried by all three classes in 1927 was 1,531,776. 1In the same
annual report the revenue passengers carried in Iowa by the 15 railroads
was 9,464,411 (5).

The inexorable downward trend in the railroad's share of passenger
travel Had commenced. Table II;l documents the annual revenue passengef
volume carried by each mode at the beginning of each decéde. Although
comparative data is not available for the privéte passenger aufo the
total vehicles registered in the state is presented to illustrate the
growth trend.

Rapid growth occurred iﬁ motor bus passenger travel in Iowé, reaching
a maximum.annual volume of 26,882,894 in 1946, Following World War II
the proliferation of the private auto and the extensive development of
good highways caused a massive abandonment of the motor bus mode. From

a peak of nearly 27 million in 1946 the annual passenger volume had




Table II.1. Trends in passenger transportation in Iowa

Revenue passengers carried
Passenger motor

Year Railroads Motor bus vehicles registered '
1920 25,197,824 | -- 407,558

1930 6,689,877 2,590,255 707,398

1940 3,027,387 5,642,465 692,493

1950 4:552,002 19,170,286 880,605

1960 3,209,211 1,683,759 1,068,261

1970 156,772 - 896,212 ' 1,374,231

Source: Iowa Commerce Commission annual reports and Iowa Department of
Transportation records.

stabilized at slightly over one million by 1960, and that trend contin-
‘ues. Table II.2 sets forth the passengers carried annually by motor bus

carriers beginning with 1940.

Market Area of the Motor Bus

An intercity bus -system came into existence with the advent of the
motor vehicle because it was a more convenient mode than trains or horse
drawn vehicles. Primarily because of their convenience and flexibility,
motor buses have virtually replaced railroads as a passenger transport
mode.

The motor bus, however, has now, in turh, become a victim of compe-

tition. Inexpensive energy and raw materials, industrial efficiency,
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Table II.2. Historical trend in regular face motor bus passengers
for operators in Iowa

Passenger motor carriers

Class 1 Class II
Revenue Revenue
passengers passengers
Year - carried carried
1940 5,642,465
1941 6,423,108
1942 10,547,619
1943 17,137,343 .
1944 19,643,393 Included
1945 20,782,632 ‘ with
1946 26,822,894 Class I
1947 26,546,033 through 1955
1948 25,142,204 .
1949. 20,991,314
1950 19,170,286
1951 18,279,438
1952 12,720,590
1953 8,955,733
1954 7,451,414
1955 2,493,976
1956 NA
1957 ' NA ‘ NA
1958 1,356,782 ) 345,927
1959 1,387,705 99,929
1960 1,409,922 273,837
1961 1,163,402 262,390
1962 1,314,851 304,033
1963 1,224,298 176,144
1964 1,251,702 172,772
1965 1,115,646 177,114
1966 1,404,051 44,623
1967 1,543,024 43,789
- 1968 1,341,779 55,438
1969 1,130,181 71,451
1970 868,509 27,703
1971 1,125,062 32,984
1972 1,160,623 26,195
1973 . 1,299,982 13,058
1974 1,423,035 4,523
1975 ' 1,949,266 - 15,314
1976 1,155,655 22,359

Source: Annual reports of Iowa Commerce Commission and Iowa Transporta-
tion Regulation Board.

Notes: Data often are incomplete due to delinquent reporting. Defini-
tions of Class I and Class II carriers were changed January 1969
so that data 1970 to 1976 are not comparable with earlier years.
NA-Data not available
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Table II.2. (continued)
NA - Data not available

Note: ‘Class I carriers have annual gross operating revenues over
' $200,000. '

Class II carriers have revenues from $50,000 to $200,000.

Specific year data may be incomplete due to delinquent reporting
by companies,

Source: Iowa Commerce Commission annual reports,

and an affluent society have resulted in the proliferation of private
autos. This is especially true in Iowa, a state.with nearly one private
auto for every two persons, an extensive surfaced highway system, and a
reasonably affluent populace. 1In making comparisons on the basis of
comfort, convenience, flexibility, and even social status, buses must
be rated second to automobiles.

Becaﬁse of the inherent advantages of private autos for intercity
travel, most persons with a freedom of choice have selected this mode
of travel. Thus the intercity bus market area currently consists of
many captive riders as well as a substantial number of elective riders.
The term captive riders-inférs persons without ready acceés to private
autos. This group includes the handicapped, older citizens, and those
with limited financial resources. The elective group might include those
who do not care to drive an auto, those who perceive a reduced cost in
bus use, those concerned with energy conservation, and those who consider
the bus a safer travel mode.

Governmental policies in common carrier regulation, subsidy, and

support of the various modes and in energy availability and cost controls
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have the power to influence intercity bus use. If an increase in inter-
city bus use is considered desirable, a rational program for attracting

the elective group must be developed.

Intercity Bus Efficiency

A considerable amount of research has been conducted relative ;o
the energy efficiencies of the various passenger modes.’ However, due
to the many ﬁossible variations in assumptions and methodologies, re-
sults can be cohfusing.
One of the references frequently noted and generally recognized
for its reliability is a Boeing study (6). In terms of fuel efficiency,
the following quote summarizes the results for intercity bus applicability:
Buses are the most fuel efficient mode for all city pairs.
The ranking of airplanes, automobiles, and trains depends on
the city pairs being considered.
Figure II.l is extracted from the Boeing study to illustrate these findings.
The Iowa Department of Tramsportation's TramsPlam 1977 (7) summarizes
the modal fuel economy in moving 200 passengers between two points 1,000
miles apart., The results of their comparisons indicates that the air mode
is the most energy inefficient followed by the auto and rail modes and,

as the most efficient, the bus mode. In a recent Wisconsin study (8)

reference was made to Table II,3, also in support of the Boeing study re-

sults.
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FUEL UTILIZATION - PASSENGER GREAT CIRCLE MILES PER GALLON

Source:

AUTO

"7;’§AIRPLANE

0 500 1000 1500 2000 2500

RANGE - GREAT CIRCLE STATUTE MILES

Reference 6.

Figure II.1. Modal fuel utilization as a function of range
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Table II.3. Comparative fuel efficiency of intercity passenger modes

[

Intercity passenger Passenger miles BTU's per
mode per gallon passenger mile
Bus 118 1,170
Auto 43 2,902
Rail , 39 ) 3,533

Air 16 7,766

Source: U,S., Department of Transportation, A Summary of Opportunities
to Conserve Transportation Energy, August 1975,

2

Services Provided

For many Iowans the only available public transportation service
for intercity travel is the bus. A study conducted in 1975 (9) noted
that only 367 of the approximately 950 incorporated communities in Iowa
had regularly scheduled intercity bus service by common carrier. The
number probably has been reduced s@nce that time, For many of Iowa's
citizens this situation is of no consequence; for others it creates
problems. For the captive rider of public transportation the lack of
intercity bus service may in fact dictate where the person lives. For
others the lack of service siﬁply reduces that person's independence
and may require him or her to depend on the donated services of friends
or other concerned individuals.

Another important service provided by the intercity bus is package

express, Many businesses depend on this prompt, low-cost service for
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shipping small items short distances. In fact, the income derived from
this service may be of more value to the bus company than passenger ser-
vice, In localities with marginal passenger service revenues, express
revenues may in fact represent the difference between profit and loss
for sérvicé at tbat statiomn.

Terminal facilities for ticketing, waiting, and boarding may be
owﬁed or leased and operated by a bus-company, or the léase arrangement
may provide for facilities as well as management of operaﬁions. The
terminal service is a part of intercity bus merchandising, and its image

may determine whether a potential elective user selects the bus mode for

his or her trip.

The Financial Situation

As competition from private autos caused a reduction in passenger
business, bus companies were forced to initiate changes. A reduction
in service on low-volume runs was the usual first step, frequently
followed bj a petition to drop service. Fare increases were requested
that when initiated caused a further loss of traffic, thus eroding the

i

profitability of service. In some cases routes not developing suffi-

cient revenues have been sustained temporarily through cross-subsidization

from profitable routes.

'In a recent statement to the Interstate Commerce Commission by a
vice president of Greyhound Lines (10), the financial predicament of
the nation's and Ioﬁa's largest bus carrier was presented. According
to this statement the bus company's net income has suffered é serious

depletion over the past few years. This plight was triggered by the
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inflationary impact of the oil embargo and the accompanying economic

recession and high levels of unemployment. This depletion of net in-

\

‘come is causing bus companies to undertake employee reductions, schedule

reductions, and a reduction in new bus purchases.
Many of the smaller bus companies are also in a precarious financial
position. If governmental regulation of fare structures results in an

inadequate profit margin, the operation will be in jeopardy. The smaller

companies are also more sensitive to competition due to the scale of their

operations.

Bus companies operate in a very complex mix of private and public
sectors. They are very strictly regulated in certain areas, are op-

erated on a public highway system, pay user taxes for the use of this

system, and are protected through certification as common careers.
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IIT. ROLE AND FUNCTION OF COMMUTER AIR CARRIERS

Nature of Commuter Air Carriers

)

A commuter air carrier is an operator that is defined by Civil
Aeronautics Board (CAB) Economic Regulations Part 298, Classification
and Exemption of Air Taxi Operators, as ''those operators which perform,
pursuant to published schedules, at least five round'trips per week be-
tween two or more points or carry mail." Since a commuter air carrier
operates service along a route according to a published schedule,.it is
not an air taxi operation that offers airplanes (and pilots if needed)
for hire in a demand-responsive tran3portatioh mode. Neither is a com-
muter air carrier a certificated operator except in the case of two
‘experimental actions by the CAB in approving applications for cértifi—
cation by Air New England and Air Midwest (11,12). Both of these ac-
tions by the CAB were very carefully worded so as to be unique and in
no case to become any legal precedent in establishing commuter air
carriers as eligible for operating subsidies,'equipment purchase loan
guarantees, or protection of service route from competition. (Local
service and trunk carriers receive access to such benefits from their
certification.)

With the e#ception of the two certificated commuter air carriers,
all commﬁter operators are free to enter or leave any route or market
as traffic demand and economy of operations fluctuate. This market
freedom has created_aﬁ image of instability and uncertainty in service
patterns that is not necessarily accurate,~as will be discussed in more

detail in Part 3 of this report,
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Commuter air carriers operating in this limited regulation market
provide a variety of functional services:

*
1. They provide service between hub airports along high-density
demand corridors similar to a shuttle service.

2. They provide service to low-density markets usually to connect
these communities into the national air transportation system
of certificated carriers at hub airports. These low-density
markets are frequently small, isolated or rural communities.

3. They provide replacement service to points at which certificated
air carriers have temporarily suspended operations with CAB
approval.

4, They provide air mail contract service to the U,S. Postal
Service, bringing quick mail delivery to communities which are
remote from centralized mail processing centers.

5. They provide scheduled air cargo service to a wide range of
city sizes and scales of industries.,

- The interests of the State of Iowa are considered to be limited to
commuter air carriers providing service functions (2) and (3). This re-
search report contains an analysis of the role of commuter air carriers
as a component of the total tramsportation system for Iowa. The focus
has been narrowed to passenger services since mail contracts are totally
a province of the U.S, Postal Service and since all-cargo operations are
basically a priority service to businesses and industries (and, there-
fore, not of general utility to the broader general public).

Commuter air carriers perform these service functions utilizing
relatively small aircraft. The majority of the aircraft registered for

such use have 6- to 15-Seatldapacity (about 57 percent), with about

A large hub airport, a medium hub airport, and a small hub airport en-
plane, respectively, one percent or more, 0.25 to 0.99 percent, and
0.05 to 0.24 percent of thé national total of air carrier passengers
enplaned.




32 percent of the fleet having more than 15 seats, and about il percent

of the fleet having two to five seats (13). Nationwide, the two most

common aircraft are the Beechcraft 99 (about 9 percent of the fleet) and

the Cessna 402 (about 7 percent of the fleet), which have seat capacities
of 17 to 19 and 9 to 10, respectively. These two aircraft will be the
basis of route viability and service analyses with respect to market de-
mand potential in Iowa in Part 3 of this report.

Regulation by the CAB currently limits commuter air carriers to
aircraft with a maximum capacity of 30 passengers and a maximum payload
of 7,500 pounds on interstate flights unless a specific exemption has
been granted the individual carrier for an individual aircraft (14). As
of September 1975, there were 88 aircraft out of a commuter air carrier
fleet of 954 that had passenger capacities exceeding 30 passengers and
were operating under exemption (13). Therefore,cexcept for a limited
number of exemptions, commuter air carriers may not use, on interstate
flights, the same size aircraft as trunk carriers (United, Braniff, and
American, for example) or as regional service carriers (Ozark and North
Central, for exémple), If a commuter air carrier is operating totally
intrastate and almost exclusively serving persons commuting within the
state (as opposed to persons interlining with a regional.or trunk carrier
to cross state boundaries), larger aircraft may be used subject to state
regulations. ‘

As of August 1974, 20 states regulate commuter air carriers in some
manner. A number of states have considered adopting some form of regula-
tory control on commuter air carriers., JIowa currently does not regulate

commuter air carriers as distinct from general aviation. Data presented
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and discussed in Part 3 of this report will indicate that current Iowa
commuter air carrier passenger characteristics identify persons predom-

inately crossing state lines, and, thus, CAB aircraft size restrictiomns

apply to all Iowa operators.

Historical View of Commuter Air Carriers in Towa

Commuter air carrier operations have historically been portrayed
as high risk ventures. Statistical studies of the entry and exit from
the market by commuter air carrier operators have implied instable ser-
vice to the‘passenger population by noting that about one-~third of the
operators were new each year (15).

It is true that there is unlimited opportunity to enter the market
without CAB regulation in the form of restrictions on routes and fares.
This has encouraged persons and companies to seek an air passenger and
cargo market where the potential demand was much smaller than the break-
even load factor of the aircraft used. It also has encouraged entry in-
to tﬁe market in an under-capitalized financial situation, thus, creating
an immediate critical need on the part of the commuter air carrier for
a high level of cash flow. Consequently, many commuter air carriers
have been bankrupt soon after initiating a service route. This has oc-
curred either because they were using aircraft too largelfor the existing
and potential demand or because they did not have adequate financial re-
sources to cover their operating and capital expenditures during an ini-
tial service period required to build a clientele (penetrate an existing

market or establish new markets).
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When a commuter air carrier is the only scheduled air service to
a community and that service is terminated, all persons who had depended
upon it suffer a loss of some degree of mobility. Thus, a considerable
amount of research was put into this study in defining initial service
commuter airline demand on specific potential routes and ultimate com-
muter airline demand in selected community markets. As discussed in
Part 3 of this refort, these estimates will provide guidance as to what
the appropriate maximum size equipment should be in these Iowa markets
if, in order to assure continuity of service, public fund participation
in the carfier operation is sought.

Past safety records of commuter air carriers have been characterized
as poor when compared with trunk and regional service carriers. Safety
problems particularly add an element of uncertainty to a small business
such as a fledgling commuter airline. A commuter air carrier operator
has great difficulty, economically and in terms of its marketing capa-
bility, in recovering from the shock of an air crash. In the period 19é8
to 1970, there were 141l commuter air carrier accidents, with 35 of these
involving fatalities to 47 crew members and 112 passengers (16). Subse-
quent increased safety regulations by the Federal Aviation Administration
(FAA) have lowered the accident patterns such that in 1972 there were 35
accidents of which 15 involved a total of 53 fatalities, and in 1973 there
were 37 accidents involviné a total of 17 fatalities. It is anticipated
that the continued improvement in aircraft safety and navigation require-
ments in association with state and federal airport development pfograms
will continue to reduce the safety differential between commuter airlines

and trunk or regional service airlines.
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The history of commuter air carrier service in Iowa is not signifi-
cantly different from the national pattern. Selected operators have a
long history of continuous, reliable, and efficient service. Others
were in the market festerday and are gone today. In 1972, four commuter
airlines were serving six Iowa communities (Ames, Davenport, Dubuque,
Fort Madison, Muscatine, and Keokuk) with connections to Omaha, Chicago,
St. Louis, and Minneapolis-St. Paul (17). During 1972 the Ames-Omsha
service was terminated, and by early 1973 the Ames-Chicago service ceased.
Also during 1972, the Fort Madison~Keokuk-Macomb-Chicago and Fort Madison-
Keokuk-Macomb-St Louis operation was expanded to provide connections from
Fort Madison to Des Moines via Burlington, The intent was to serve a
pefceived Burlington-Des Méines market. After several months of econom-
ically unsuccessful operations the Fort Madison-Burlington-Des Moines
route was dropped.

The Muscatine-Davenport-Chicago service was a financial success
until the single aircraft being operated crashed and was destroyed. No
service has been instituted in the intervening five years to replace the
operation,

Dubuque's commuter air carrier service was (and is) provided by a
carrier with an extensive system of routes focusing on the Minneapolis-
St, Paul to Chicago corridor. This same carrier was authorized by CAB
as a replacement service for’Ozark Air Lines At Clinton, and this was
accomplished on October 26, 1975. The commuter air carrier route struc-
ture now provides frequent flight schedule service throughout the day
from both Dubuque and Clinton to Chicago.

Commuter airline service has existed on two different occasions

¢

on a network providing service to Des Moines, Ottumwa, Burlington,
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Sioux City, Omaha, apd Marshalltown. One operator provided service from
late 1973 to early 1974. A second operator utilized DC-3 aircraft to
provide service from mid-1974 to mid-1975. Both operations were unable
to sustain service due to financial difficulties,

On June 1, 1973, a commuter air carrier initiated service comnnecting
Spencer and Pocahontas to Des Moines, This passenger service was an out-
growth of an existing network of U,S. Postal Service mail contracts and
air freight/cargo service. It was possible on this route to carry pas-
sengers and still provide the necessary mail or cargo capacity. The ex-
tent to which the mail contract was subsidizing the fixed costs required
to provide the service was not fully appreciated until the mail contract
was terminated. At that point (May 1976) the initiating commuter air
carrier discontinued passenger service’also, and the affected communities
negotiated an agreement with another commuter airline operator to resume
service to Des Moines with a subsidy guarantee. In October 1976 the
service was expaﬁded to connect Spencer and Pocahontas to Minneapolis as
well as Des Moines with an increased subsidy guaraﬁtee. As of January
1977, the operation has required a subsidy payment every month, although
substantial growth in passenger traffic has occurred (18). It appears
that, in order to achieve a profitable operation, the cdmmitment.to a
particulér size of aircraft requires passenger traffic levels that are
beyond the immediate traffic potentiél of Spencer and Pocahontas, This
will be discussed in more detail in Part 3 of this report as a requisite
consideration in the future role of the state relative to commuter air
carrier operations,

Several commuter air carriers operate in Iowa for the purpose of

!
carrying mail and/or cargo with no regularly scheduled passenger service.
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Since such operations are esseﬁtially‘contract services to serve the
needs of an individual industry or agency, these operations are excluded
from this planning research and analysis., Such operations do perform
a vital and significgnt role in expediting the movement of mail and cargo
to insure that the business activity in Iowa is timely and competitive.
This brief summary of the recent history of commuter air.carrier
operations in Iowa illustrates that commuter air lines serve the state
in all the possible roles that may be assigned to them within the total
transportation system as outlined earlier. These airlines that have
operated in the past and are currently operating in Iowa also exhibit the
spectrum of characteristics.previously discussed in this chapter that
contribute to an industry's reputation of instability. Several commuter
airlines in Iowa have a long history of effective, efficient, reliable
service and are worthy models of industry management. Since it is obvious
that commuter air line operations in Iowa are not substantially distinct
from those in other areas in function and role, the central question to
be addressed is what the State of Iowa may appropriately do to assure
the highest and best utilization of commuter air carriers as an element
of the state's total traﬁ3portation system. Part 3 of this report pre-
sents the basis for establishing what the public responsibility may be
in insuring that the transportation service best provided by commuter air

lines is made available to appropriate communities in Iowa.




PART 2
-INTERCITY BUS CARRIERS
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IV. CURRENT INTERCITY BUS OPERATIONS IN IOWA

Although transportation planners have collected a substantial data
base concerning motor vehicle traffic movements, little information is
available to quantify bus passenger movements. There is no counterpart
to highway origin-destination studies, traffic counts, or speed studies
in terms of affording data relating to the movement of persons and package
express via intércity bus. Moreover, most of the available bus movement
data have been aggregated on a statewide basis and cannot be related to

specific routes or communities,

Government Reports

Currently the Transportation Regulation Board of the Iowa Depart-
ment of Transportation is responsible for accumulating data on certif-
icated motor carriers. In previous years the Towa Commerce Commission
and, prior to 1928, the Board of Railroad Commissioners had this respon-
sibility. Such data on intercity bus operations in Iowa are_availablé
in the form of annual reports, commencing with the year 1927 (4,19).

A profile of intercity bus operations in Iowa can be generated from
these reports, as noted in Chapter II, Tables II.l and II.2, regarding
trends in passengers carried in Iowa operations. |

Table IV.1l presents an individual bus company profile for the last
four years in terms of passengers carried. These data are available for
each year commencing with 1927. The Qolume of passengers carried has in~

creased over 20 percent in the four years noted in the table, Also, it

should be noted that the three largest bus companies shared 82 percent of

the common carrier intercity bus passenger market in Iowa in 1974.




Table IV.1l. Regular fare passengers carried in Iowa by certificated bus
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Inc.

carriers
Comp any 1972 1973 1974 1975 1976

Class I
Continental Trailways, Inc. 141,965 159,557 252,557 203,717 188,452
Fort Dodge Transportation Co. 5,355 - 5,140 4,379 -~
GreyhoundICorp. \ 629,468 700,290 708,045 654,846 611,449
Iowa Coaches, Inc. 61,996 59,811 66,632 -- 54,242
Jeffersén Lines, Inc. 166,936 201,424 208,793 191,143 161,099
Midwest Coaches, Inc. 23,903 24,406 24,559 23,786 19,868
Missouri Transit Lines, Inc. 34,613 54,412‘ 53,785“ 49,615 41,972
Sce;icFHaWkeye Stage Lines, 67,157 68;446 75,405 69,176 61,536

nc.
Sedalia~Marshall-Booneville 20,364 21,988 20,341 17,9997 16,687

Stage Line ) ’ '
Class II
Intercity Airport Tramsit, -- -- 2,317 6,340 8,792

Inc.
Reid Bus Lines 1,290 1,393 1,337 1;033 928
River Trails Tramsit Lines, 8,123 9,086 -- 7,200

6,964

Source: Annual reports of Iowa Commerce Commission and Iowa Transportation

“Regulation Board

Note: Annual totals differ from those in Table II.2. Table II.2 includes
ridership for carriers with a terminal in Iowa but all operations in

another state.
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Motor bus carriers consume motor fuel and pay an eight-cent tax
on eac¢h gallon of diesel fuel or seven cents per gallon on gasoline.
Table IV.2 tabulates the motor fuel consumed during the period 1970
through 1974. Total fuel tax charges during this period were in ex-
cess of $600,000,

Those bus companies holding common carrier certificates have the
right to conduct charter operations. In fact a significant portion of
revenue may be derived from other than intercity common carrier bus

!
operations. Table IV.3 identifies bus company revenue sources in Iowa
for 1974. Note that evén two of the largest cbmpanies derive more than
30 percent of their revenue from sources other than passenger revenues.

A profile of intercity bus passenger operations and trends can be
obtaiﬁed from Table IV.4. The average miles traveled per passenger is
generally greater for .the three large companies than for the.smaller
companies as could be éxpected.

In addition to passeﬁger data the revenue and expense profile
of each company is of interest. The ratio of expenses to revenue
generated is of concern to the company as a ﬁeasure of profit. Because
a number of items are not included, a firm requires a ratio less than
100 percent to maintain a profitable operation. Because most of the
companies recorded have operations in other states the total system

i

operating ratio is also appropriate to study., Operating ratio trends
are presented in Table IV.5. ‘
The importance of charter revenue is apparent from Tables IV.3

and IV.4. Charter service may, in fact, be the major reason for a

company's existence, Table IV.6, prepared by the Iowa Transportation
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Table IV.2. Motor fuel consumed in Iowa by certificated bus carriers

Fuel consumed, gallons

Company 1972 1973 1974 1975 1976

Class I

Continental Trail- . '
ways Inc. 322,183 342,183 338,222 284,124 293,438

Fort Dodgé Trans-

portation Co, 6,189 - - - -
Greyhound Corp. 809,638 852,232 846,103 810,943 781,376
Iowa Coaches; Inc. -- == - T ew -

Jefferson Lines,

Inc. 205,056 225,270 245,619 202,174 162,262
Midwest Coaéhes,
Inc. ‘32,449 31,823 28,530 27,962 24,257
Missouri Transit ,
Lines, Inc, 53,136 51,364 52,366 51,951 50,137
| Scenic-Hawkeye 4 _
| Stage Lines, Inc, 90,693 . 89,178 90,499 91,767 93,197
Sedalia-Marshall-
Booneville Stage
Line 102,047 95,651 102,259 100,138 106,918
Class 1T
Intercity Airport - A
Transit, Inc. -- - 9,437 ~ 17,376 22,704
Reid Bus Lines - - -- - =

River Trails Tfans- )
it Lines, Inc. 15,250 18,955 - 16,957 20,973

Total -~ - 1,636,821 1,706,656 1,713,035 1,603,422 1,555,262

Note: Charter operations are included.

Source: Annual reports of Iowa Commerce Commission and Iowa TIransportation
Regulation Board,.




Table IV.3.

Revenue sources for bus operations in Iowa in 1975

Continental Trailways Percent Midwest Coaches Percent
Passenger revenue 65 Passenger revenue 58
Charter 20 Charter 20
Express 13 . Express 22
Other 2

Fort Dodge Transportation Missouri Transit Lines
Passenger revenue 2 Passenger revenue 56
Charter 27 Charter 30 .
Mail 68 Express 14
Express 1 )
Other 2

Greyhound Scenic Hawkeye Stages
Passenger revenue 71 Passenger revenue 42
Charter 8 Charter 48
Express 20 Express 10
Other 1

Jeffexson Lines S-M-B Lines
Passenger revenue 64 Passenger revenue 27
Charter 13 Charter 73
Express 22
Other 1

Source: Annual report for Iowa Transportation Regulation Board, 1975.
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Table IV.4, Passenger data for bus operations in Iowa

Number of passengers in thousands

Regular : Average miles
fare Charter Total traveled
Company Year passengers passengers passengers per passenger

1972 142.,0 18.2 160.2 142,1

1973 159.6 20.0 179.6 139.2

Continental 1974 252.6 22,5 275.1 98.1

Trailways 1975 203.7 17.6 221.3 110.0

1976 188.5 14.5 - 203.0 119.9

1972 5.4 27.2 32.6 10.6
Fort Dodge 1973 NA NA NA ' NA

Trans- 1974 5.1 29,1 34,2 9.6
portation - 1975 b4.b 30.5 34.9 NA
1976 NA NA NA NA

1972 629,5 46,6 676.1 123.8

1973 700.3 43.0 743.3 121.6

Greyhound 1974 . 708.0 43.2 751.2 139.5

1975 654.8 47.3 702.1 138.4

1976 611.4 50.4 661.8 132.8

1972 62.0 47.6 109.6 89.2

1973 59.8 50.1 109.9 50.3

Towa Coaches 1974 66.6 48.8 115.4 52.3
1975 NA NA NA NA
1976 54,2 NA NA NA

1972 166.9 21,9 188.8 102.3

1973 201.4 13.9 215.3 103.4

Jefferson 1974 208.8 16.2 225.0 104.0

Lines 1975 191.1 20.7 211.8 98.9

1976 161.1 22.6 183.7 95.4

1972 23.9 1,7 25.6 78.6

1973 24.4 0.8 25.2 8l.4

Midwest - 1974 24,6 0.6 25,2 73.2

Coaches 1975 23,8 1.8 25.6 66.6

1976 19.9 2.3 22,2 103.0

1972 34,6 2.7 37.3 80.1

1973 54 .4 2.3 56.7 64.0

Missouri 1974 53.8 3.8 57.6 65.0
Coaches 1975 49.6 2.4 52,0 NA
1976 42,0 4.8 46.8 NA
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Table IV.4. (continued)

Number of passengers in thousands

Regular Average miles
fare Charter Total traveled

Company Year passengers passengers passengers per passenger
1972 1.3 0 1.3 NA
1973 11.4 0 1.4 NA
Reid Bus 1974 1.3 0 1.3 NA
Lines 1975 1.0 0 1.0 NA
1976 0.9 0 0.9 NA
1972 8.1 4.6 12.7 NA
1973 9.1 7.9 17.0 NA
River Trail 1974 NA N NA NA
Transit Line: 1975 7.2 10.6 17.8 57.6
1976 7.0 NA NA NA
1972 67.2 - 18.9 86.1 - 107.3
1973 68.4 23.4 91.8 99.7
Scenic Hawkeye 1974 75 .4 16.8 92.2 116.8
Stages 1975 69.2 16.8 86,0 121.4
1976 61.5 16.5 78.0 133.0
Sedalia- 1972 20.4 18.7 39.1 73.2
Marshall- 1973 22.0 19.1 41.1 70.3
Booneville 1974 20,3 21.3 41.6 76.3
Stage Line 1975 18.0 23,7 - 41.7 , 83.8
1976 16.7 21.7 38.4 91.2

NA - Data not available,

Source: Annual reports of Iowa Commerce Commission and Iowa Transportation
Regulation Board.
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Table IV.5. A revenue-expense profile for intercity bus companies
operating in Iowa

Total Total
transportation  operating Iowa Systemwide
revenue expenses operating operating
(in thousand (in thousand ratio ratio
Company Year dollars) dollars) (in percent)a (in percent)
Conti- 1972 1282.5 1026.5 80 95
nental 1973 1630.1 1272.5 . 78 93
Trail- 1974 1624.3 1293.2 80 94
ways 1975 1594.9 1356.8 85 100
. 1976 1671.1 1445.1 86 101
Fort 1972 1245.7 1196.5 96 26
Dodge 1973 NA NA ‘NA NA
Trans-' 1974 1360.3 910.3 67 | 9%
porta- 1975 1251.8 912.5 73 101
tion 1976 NA ‘NA NA NA
1972 4111,2 4084.0 99. . 90
1973 4496.9 4516.3 - 100 91
Grey- 1974 5243.3 5316.3 101 92
hound 1975 5258.1 '5630.4 107 95
1976 5447 .3 5852.2 107 97
1972 550.4 389.5 71 92
Iowa 1973 603.8 443 .4 73 : 95 -
Coach- 1974 754.8 551.2 73 91
es 1975 NA NA NA NA
1976 NA NA NA NA
1972 1292.5 1151.1 89 89
Jeffer- 1973 1498.3 1317.9 38 86
son 1974 1732.1 1325.9 77 , 88
1976 1759.1 1513.3 86 . 85
: 1972 106.4 105.2 . 99 97
Midwest 1973 107.4 125.9 o117 100
Coach- 1974 111.2 112.5 101 99
es 1975 139.6 124.4 89 105
1976 132.4 118.2 &9 99
Miss- 1972 191.4 178.0 93 92
ouri 1973 196.6 189.6 96 94
Trans- 1974 200.1 193.6 97 99

it 1975 254.5 208.4 82 99
Lines 1976 260,2 266.7 102 102




Table IV.5. (continued)

Total Total

transportation operating Iowa Systemwide

revenue expenses operating operating

(in thousand (in thousand ratio ratio

Company Year dollars) dollars) . (in percent)a (in percent)
1972 5.7 NA NA NA
Reid 1973 5.7 NA NA NA
Bus 1974 9.9 21.8 220 NA
Lines 1975 10.1 19.2 190 88
1976 12.2 20.7 170 NA
River 1972 49.7 72.6 146 NA
Trail 1973 59.6 94.7 . 159 NA
Trans- 1974  NA NA NA NA
it 1975 74,2 102.3 138 97
Lines 1976 71.0 103.4 146 96
Scenic 1972 325.0 281.2 86 95
Hawk- 1973 352.3 305.4 87 95
eye 1974 . 411.6 350,6 85 96
Stages 1975 456.1 358.7 79 ‘ 95
1976 404.8 472.3 117 96
Sedalia- 1972 325..5 228.1 70 101
" Mar- 1973 355.5 269.1 76 97
shall- 1974 403.9 328.6 81 93
Boone- 1975 423.4 360.0 85 92
ville 1976 426.8 372.7 87 101
Stage - - :

Line

NA - Data not available.
Source: Annual reports of Iowa Commerce Commission and Towa Transportation
Regulation Board.

8Calculated from columns one and two and may not include all applicable-
expenses and revenue.
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Table IV.6. Comparison of average revenue per mile with average cost
per mile to operate :

Intercity service Charter service Average cost,
Company revenue, $ per mile revenue, $ per mile $ per mile

Continental

Trailways 0.87 0.98 : 0.91
Fort Dodge

Transportation 0.40 0.80 0.52
Greyhound 1.21 0.97 1.11
Iowa Coaches 0.79 0.83 0.73
Jefferson 1.20 1.02 1.01
Midwest Coaches 0.77 o 1.35 . 0.86
Missouri Transit .

Lines 0.61 0.70 0.64
Scenic Hawkeye

Stages 0.56 - 0.94 0.70

Source: TIowa Department of Transportation, Transportation Regulation
Board, 1975.




Regulation Board, illustrates the importance of income from regular .
passenger service and frb& charter service as compared with the cost
per mile to operate. |

The Towa Transportafion Regulation Board administers the statutory
requirements regarding motor vehicle common carriers, as discussed in
Chapter VI. These requirements are for aggfegated data reporting, hgw-
ever, and do not provide individual bus station activiﬁyu No other
governmental agency is charged with obtaining detailed intercity Eus
passenger data.

The Highway Division of the Iowa Deparﬁment of Transportation pro-
vided a trip interchange table for the total number of déily trips by
auto, van, and pickup among 23 study cities selected as focal points for
a statewide bus system. These data, bresented in Table 1IV.7, were de-

" termined from an analysis of origin-destination studiesifor individual

cities as well as from statewide studies.

Bus Schedule Guide Books

Russell's Official National Motor Coach Guide is a publication used

by all bus station agents (20). The bus timetable listing is published

monthly with a directory and map supplement published semiannually. The

bus timetable listing provides the details regarding each bus schedule

of operations. All stops, with arrivals and departﬁre times, are noted.
The intercity bus routes in Iowa are available from Volume 3 of

Ruéséll's Guides. Figure IV.l is the Iowa composite route system as of

June 1976. Figures IV.2 through IV.12 identify the individual routes

of each company operating between at least two Iowa cities and show the

—



Table 1V.7. 1975 average daily person trip interchanges by auto, pickup, and van among 23 Iowa cities
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Ames 84 18 146 114 6 10 120 55 6 5683 9 125 259 783 97 44 64 22 33 22 139 0
Atlantic 0 72 3 65 0 664 1 0 216 10 0 4 0 0 7 2 12 2 0
Burlington 0 91 0 33 14 348 3 144 18 3 268 6 250 3 224 4 0 4 3
Carroll 38 1 1 272 7 0 264 0 166 0 23 0 0 3 0 55 6 13 3
Cedar Rapids 0 304 111 929 84 929 543 64 8266 240 75 256 3 132 22 14 1287 55
Clarinda 0 207 7 0 37 0 6 0 .0 0 0 [¢] 3 4 0 0 0
Clinton 8 2776 3 83 . 313 13 163 7 5 26 0 4 1 0 28 0
Council Bluffs 121 6 1681 31 126 81 55 25 0 19 44 1433 56 69 1
Davenport 7 676 547 34 1825 49 37 3474 7 86 18 5 297 0
Decorah 25 . 29 0 51 15 63 0 0 1 0 1 163 235
Des Moines 144 769 1090 1597 459 73 989 664 339 154 918 10
Dubuque 16 142 28 19 34 0 11 10 9 411 13
Fort Dodge 37 56 172 15 0 10 115 106 105
Iowa City Total trips = 51,071 73 42 856 19 134 35 0 308
Marshalltown 61 3 10 16 12 3 302 0
Mason City 4 0 5 20 57 376 24
Muscatine 0 42 1 0 43 0
Osceola 16 3 0 3 0
Ot tunwa 1 0 92 0
Sioux City 247 21 1
Spencer 11 0
Waterloo 153
West -Union )
TOTAL 84 18 218 246 72 348 1376 4244 109 9738 1640 1332 12182 2942 1055 5035 1124 1416 2118 682 4594 498

9¢
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Intercity bus routes and communities served in Iowa
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Figure IV.2. Continental Trailways route structure in Iowa
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Figure IV.3. Fort Dodge Transportation route structure in Iowa
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Figure IV.4. Greyhound Lines route structure in Lowa
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Figure IV.5. Iowa Coaches route structure in Iowa
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Figure IV.6. Jefferson Lines route structure in Iowa
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Figure IV.7. Midwest Coaches route structure in Iowa
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Figure IV.8. Missouri Transit Lines route structure in Iowa
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Figure IV.9. Reid Bus Lines route structure in Iowa
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Figure IV.10. River Trails Transit Lines route structure in Iowa
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Figure IV.1l. Scenic Hawkeye Stages route structure in Iowa
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Figure IV.12. Sedalia-Marshall-Booneville Stage Lines route structure in Iowa
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routes within tﬁe state. Scenic Stages, Inc., operates between Clinton
and Davenport on a route entirely in Illinois. The Intercity Airport
Transit, Inc., offers a specialized service connecting Ames with tﬁe
State Capitol and airport in Des Moines, Because of the unique character
of these services, their route structures have not been illustrated.
Intercity express bus routes in Iowa are confined to the I-80 and
I-35 highway corridors. This service exists primarily to serve long-
distance, large-city markets, with Iowa service being secondary. Kansas
City, Minneapolis, Chicago, and Denver are the major generators of travel
desire for express operators, with major intermediate cit;es the benefactors
of this service.
Russell’s Guides, Inc., maintain a library of past timetables and maps
in their Cedar Rapids facilities, If a historical reconstruction of sched-
ules is necessary, this is a readily accessible reference source.

|

Bus Company Data

Thirteen intercity bus companies serve at least two Lowa communities,.
The representatives of these intercity bus cémpanies that serve Iowa are
included in Appendix A.

Each company representative was contacted regarding the availability
of data., The following data were requested:

1. Ticket destinations at each of the 23 study city bus stations
for a summer month,

2. Package express volume of business at the same 23 bus stations
for each month of a 12-month period.

3. The number of ticket sales at the same 23 bus stations for
each month of a 12-month period.
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The larger companies do not keep records such that the information
requested could be provided at specific bus'stations. Generally, the
tiéket sales slips are forwarded by the station agent to the bus company
Weekly,.§¢mi-month1y, or monthly, These sales slips arexthus no longer
available after they leave the local station. However, the bus companies
granted permission to contact each bus station agent for detailed informa-
tion. Four companies were able to provide the information requested,
seven were cooperative but did not keep records suitable for the needs of
this study, and no information could be obtained from two companies.

The role of charter service was emphasized by a number of companies.,
In some cases a small company viewed charter operations as their principal
business, while they provided regular passenger service primarily to main-

tain a certificate,.

Bus Station Information

With the permission of the bus companies, individual bus station
agents became a major source for data acquisition. A list of the station
agents contacted is provided in Appendix A. The bus companies serving

each study city are also indicated in Appendix A.

i X

a

Patronagé Data

Because ticket destiﬁations for a summer month were not available
from most of the bus companies, all ticket destinations.were obtained
from local bus station agents. An exception is West Union, for which
data were obtained from the Scenic Hawkeye offices.

A research assistant visited each bus station agent on a day just

prior to the mailing of the ticket sales slips to the bus companies.
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Tﬁe destination of every ticket sale was recorded in the field and sub-
sequently summarized in the office. This ticket destination data bank
provided the first such knowledge in Iowa of actual bus passenger travel
patterns.
. Table IV.8 records tﬁe results of the 23 study city monthly ticket
survey stratified for in-state and out-of-state destinations., Figure
IV.13 depicts the same data results in graphic form.

Table IV.9 is included in this report to present the resﬁlts of
previous research on the same subject (21). Including data from this
study, monthly ticket sales have been compiled in each of the niné bus
stations in central place cities of non-metropolitan regions in Iowa
during each of the years 1973 through 1976. Because of the shall volume
of travel by intercity bus, trends are not readily apparent from the
bus stations studied in these smaller cities.

A preliminary tabulation and analysis of the‘monthly intercity bus
ticket sales data was prepared. Table 1IV.10 is a trip table matrix for
the monthly trip interchanges among the 23 study cities. A similar table
was prepared tabulating the destination by county of all infrastéte trips
from each of the 23 study cities.

In addition to the trip interchange data, a trip length frequency
table was prepared. Table IV.1ll documents the results of this analysis.
The results indicate that most trips were less than 400 miles in length
and that, with a few exceptions, 50 percent of the trips were for less

than 150 miles.
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Table IV.8., Bus ticket sales at 23 Iowa cities for a typical summer
month, 1976

Number 'of tickets

Study city Towa destination Out of state Total
Ames 686 431 1,117
Atlantic 112 : 167 279
Burlington 504 284 788
Carroll 97 78 175
Cedar Rapids 2,302 795 3,097
Clarinda - 33 70 103
Clinton f 174 271 445
Council Bluffs 370 96 466
Davenport 754 569 1,323
Decorah ‘ 149 231 380
Des Moines . : 3,947 3,479 7,426
Dubuque 877 1,050 1,927
Fort Dodge 392 233 625
Iowa City 1,490 1,003 2,493
Marshalltown - 271 143 414
Mason City 651 ’ 520 1,171
Muscatine 212 153 365
Osceola 100 68 168
Ottumwa 492 227 719
Sioux City 800 1,510 2,310
Spencer 110 139 249
Waterloo 1,038 ' 740 1,778
West Union 47 9 56

Total 15,608 : 12,266 27,874
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Table IV.9. Bus ticket sales at central cities of non-metropolitan regions for a typical summer month

Number of tickets sold

Iowa destinations Out of state destinations Total

Study City 1973 1974 1975 1976 1973 1974 1975 1976 1973 1974 1975 1976
Burlington - 577 732 646 504 601 475 421 284 | 1,178 1,205 1,067 788
Carroll 127 100 100 97 52 72 89 78 179 172 189 175
Creston 70 60 0 o 2 7 0 0 91 67 o 0
Decorah 183 201 208 149 295 222 211 231 478 423 419 380
Fort Dodge 591 662 739 392 474 450 313 233 1,065 1,112 1,052 ° 625
Marshalltown 391 359 370 271 189 = 128 167 143 580 487 537 414
Mason City 815 1,024 889 651 744 700 656 . 520 . 1,559 1,724 1,545 1,171
Ottumwa 572 562 553 492 285 334 278 227 857 896 831 719
Spencer , 151 138 178 110 127 126 137 139 278 264 315 249

Total 3,477 3,838 3,683 2,666 2,788 2,514 2,272 1,855 6,265 6,350 5,955 4,521

e




Table IV.10. Monthly bus trip interchanges among 23 Iowa cities, 1976
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Ames 5 5 24 159 0 12 14 14 3 395 27 47 59 37 61 0 3 12 18 6 41 0
Atlantic 0 8 0 0 13 6 o] 290 0 5 14 4 0 0 0 0 0 3 0
Burlington 0 54 1 7 3 114 0 220 9’ 10 108 5 6 26 0 36 27 0 15 2
Carroll 320 0 8 2 1 40 6 4 7 4 3 0 0 4 2 6 0 _
Cedar Rapids 0 63 16 147 51 523 187 37 504 90 80 23 3 65 9 171 21
Clarinda 0 35 1 0 12 0 1 0 0 0 0 0 0 0 0 0
Clinton ) 5 24 1 59 3 30 7 1 0 2 0 5 0
Council Bluffs - 3 2 159 0 1 18 8 1 2 2 5 19 13 11 0 w
Davenport 2 504 127 8 327 7 23 90 0 35 4 0 53 0 .
Decorah 14 8 2 18 0 19 0 0 1 0 20 1
Des Moines 119 350 752 155 336 58 95 319 263 26 491 5
Dubuque 21 77 7 26 3 0 13 50 4 251 2
Fort Dodge T 42 7- 9 0 2 0 66 7 46 3
Iowa City Total bus trips = 9986 15 61 30 2 64 37 5 127 5
Marshalltown 7 3 2 3 3 3 53 0
Mason City 8 13 5 17 30 70 0
Muscatine . . 0 5 0 7 1
Osceola 0 0 1 0
Ottumwa ' 6 1 8 0
Sioux City 3 25 0
Spencer . 4 0
Waterloo - 17.
West Union
TOTAL 5 5 24 253 1 82 94 311 60 2216 488 489 1956 346 638 245 122 569 518 109 1398 57 ’
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Table IV.11. Trip length frequency analysis for intercity bus trips,

1976
50 percent of the ‘Percent of tickets sold
tickets sold were with destinations greater than
for travel less
Study city than x miles. 150 miles 200 miles 400 miles
Ames 110 . 44 30 7
Atlantic 110 40 29 18
Burlington 110 44 24 10
Carroll . 120 41 23 14
Cedar Rapids - 110 ‘ 29 23 6
Clarinda 130 45 44 18
Clinton 140 41 29 ‘ 13
Council Bluffs 120 ' 35 28 9
Davenport 150 46 21 11
Decorah 120 45 16 6
Des Moines 140 47 ' 34 12
Dubuque 140 47 19 8
Fort Dodge 130 48 36 14
Iowa City 130 48 42 9
Marshalltown 90 A 38 27 10
Mason City , 140 42 36 26
Muscatine 180 52 39 12
Osceola 160 51 38 11
Ottumva 90 28 23 9
Sioux City 150 50 . 38 18
Spencer 190 67 23 10
Waterloo 110 42 33 9

West Union , 100 25 9 5
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Terminal Facilities

As each bus station was visited to obtain ticket deétination data,
detailed information regarding the physical facilities was also obtained.
A four-page form was completed that recorded the number of parking spaces,
access to.the terminal area, type of neighborhood, transit service,
building size, services provided, and otﬁér'areas of interest. A city
map was obtained, and photographs were taken. These data were tabulated
on a standard form, a copy of which is included in Appendix A.

It must be kept in mind that bus stations have different roles in
cities of different sizes. Smaller cities generate and attract small
volumes of bus passenger business, and consequently the terminals have
a multipurpose use. Revenues generated from ticket and package express
may not warrant separate facilities. Revenues may in fact be so small
that the percentage received by the bus station operator under his lease

agreement may only support minimal facilities.

Special Des Moines Union Bus Depot Study

The one-month survey of tickets sqld at 23 study cities provided
invaluable information. There are, however, other characteristics of
interéity bus passenger travel that are needed. The variation in travel
during June, July, and August, for example, may be substantial, so that
there might not be a "typical® summer month.

Mr. R. L. Turpin, Greyhound District Manager at Des Moines, made
available a record of each bus entering or departing the Union Bus Depot
during an entire year. The numbers of persons arriving on the bus,
continuing through, debarking, and boarding at Des Moines, as well as the

times of arrival and departure were tabulated.
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An analyéis of these data provided a number of valﬁable travel
characteristics. For example, Table IV.12 displays a summary of the
relationship between daily and weekly travel and between monthly and
annual travel. On the basis of this analysis, it was possible to ad-
just June total ticket sales such that they could be related to those
in July and August to yield the data displayed in Table 1IV.8,

These same data from Des Moines were analyzed regardiné on~time
arrivals and depaftures, and the results are presented in Table IV.13.
The definition of,"on-time" was arbitrarily selected as being not more
than 10 minutes later than the published schedule. It is interesting
to note that for the entire year, 83 percent of the arriving buses and
73 percent of the departing buses were on time. A more detailed analysis
and on-~time classification appears in Appendix A.

Many of the data in this chapter'represent output from this
research project and afford information not previously available.
These data provide the basis for much of the analysis and many of the

3

recommendations included in subsequent chapters.
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Table IV,12., Temporal variation in intercity bus usage

Daily travel as a percentage of the
total weekly travel

(Average for one year)

Sun

Mon Tues  Wed Thurs Fri Sat
15.9 1474 12.4 12.7 13.3 17.4 13.8
Monthly travel as a percentage of the
total yearly travel
J F M A M J Jv | A .S 0 . N D
7.26 6.42 ?.72 7.39 7.43 9.15 10.45 10.34 7.43 8.28 8.27 9.87

Notes: See Appendix A for detailed summary.

‘Numbers may not total 100 percent due to rounding.




Table IV.13. Analysis of on-time bus arrivals and departures

Percentage of on-time arrivals and
departures by month

J F M A M J J A S 0 N ‘D Average
Arrivals 82.3 86.8 85.2 90.2 83.2 80.4 80.0 85.2 88.2 85.4 76.1 73.8 - 83.1
Departures 78.3 78.9 75.3 79.7 73.6 69,7 68.2 ‘71,4 76,2 74.4 65.4 59.8 72.9

Percentage of on-time arrivals and
departures by day

Sun - Mon Tues Wed Thurs Fri ‘Sat . Aver.age
Arrivals 87.7 86.4 83.8 82.5 80.9 77.9 80.0 82.7
Departures 76.9 78.1 72,6 73.5 71.1 67.0 67.9 72.5
Notes: On-time is defined as not more than 10 minutes late for the purpose of this summarization.

For detailed presentation see Appendix A,

Because these data result from one 12-month sample, they may incorporate the effects of
unusual weather conditions or other atypical factors., '

09




61

V. INTERCITY BUS USER PROFILE

Introduction

A number of studies have been conducted, both on a national scale
and by individual states, to investigate the characteristics of intercity
bus users. One such repbrt indicates that

.. .passengers are predominantly people who do not have an auto

at their disposal, e.g., the poor, the student, the elderly, and
the infirm. Consequently, for an even-increasing percentage of
the population, intercity bus transportation is considered to be
a low status form of transportation to be relied upon only when
planes cannot fly or when the family car is not available. In.
addition to its negative sociopsychological aspects, bus trans-
portation has a number of specific drawbacks such as inadequate,
if any, toilet facilities, meals, drinks, on-board entertainment,
etc. (22) ’

This nationalydescription was not entirely representativé of the Oregon
user as surveyed.in 1974 (23). In Oregon only 17 percent chose the bus
‘because they had no access to automobiles, '

An extensive 1977 survey in Wisconsin (24) was somewhat more sup-
pértive of the national report fiqding[in that 38 percent did not héﬁe

access to an automobile. Also, 48 percent had less than $10,000 income,

and 34 percent of all riders were students.

Towa User Characteristics

No previous studies regarding Iowa intercity’bus user characteristics
had been conducted. However, during the summer of 1976“the Office of
Research of the Iowa Department of Tranéportation conducted interviews
at the same 23 bus stations selected for study in this research. 4A copy

of the survey instrument is included in Appendix B.
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The following statements summarize responses to the pertinent ques-
tions asked in the survey:

73.0 percent of the bus travelers arrived at the terminal via
automobile. g -

50.1 percent of the trips were to visit friends or relatives.
43.9 percent traveled by bus once a year or less.
35.6 percent traveled by bus up to six times a year.

66.7 percent would not have made the trip if a bus were not
available. :

51.4 percent indicated that an express bus service would have
served them better.

66.1 percent had a valid driver's license.
39.6 percent stated that a family car was available for this trip.
70.0 percent were alone,
8.6 percent had children under 12 with them.
70.9 percent were female.
é2°8 percent were over 65 years of age.
25.8 percent had an annual income less than $5,000.
47.2 percent had an annual income less than $10,000.
15.1 percent had an annual income greater than $20,000,
47.1 percent were single.
23.5 percent were students,
| 19,1 percent were professional or technical.
17.5 percent were retired.
21.1 per;ent had attended coilege.
No detailed cross tabulations was conducted between bus stations and

the various characteristics noted. Aggregated responses to each question

are included in Appendix D.
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The feSponse,summary statemenfs noted above provide a profile of’
those using intércity bus service in Iowa. The stereotyped iimage of the
national bus rider (previously quoted) does not éntirely fit these dat§.
Ioﬁa bus users are not predominantly people without access to an auto,

' ‘ ¢
are not the poor, the student; and the infirm. There are a'significant
number of these categories in Iowa, but they are predominant. It would
. ° . ,
seém:that the bus companies have tapped the elective ridership market to
a sigﬁificant extent, in many cases,against the competition of an available
automobile,

_An additional question asked regards the user's perceived degree of
satisfaction with the service provided. The results are graphically
illustrated in Figure V.1, .Very'few users rated the service poor or
Qery poor, and a relatively small number rated service as fair.’ The
preponderance of ratings were in Ehe very good and the good range. The
'bus terminal condition, comfort in vehicle, on-time dependabiiity, time

spent riding, and trip cost received the lowest ratings.

"Potential" Towa User's Survey

Quesfipns regarding intercity bus travel were.developedlfor a éurvey
of certain air carrier patrons and a Sufvey of selected households in Iowa.
The details of survey loéations and sample size selection are discussed
Aelsewhere in this report (Chapter X, Part 3). |

One category of questions involved the suitability.of an express bus
seryice as a substitute for air carfier users, Résponses to these questions
_are reported in Table XIII.l. About 80 bercenf of the respondents would ﬁot
have used an express bus priﬁarily because travel time was too importgnt

to them,
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VERY , VERY a
GOOD GOOD FAIR POOR POOR  MEAN

| o 42.6%40.1%|9.1% 6.0% 2.2% 1.85
SCHEDULE INFORMATION -

o

22 .39/43.7%|25.3%]6.6% 2.2% 2.22
] 1

BUS TERMINAL CONDITION

| - 19.29

28.6%|46.2% 4.4% 1.6% 2.05

COMFORT IN VEHICLE

34.1%{38.5%17.9%|5.8% 3.8% 2.08
i A

ON-TIME DEPENDABILITY

34.1% 45'3%]6.5%‘3'02 1.1%2  1.93

TRIP PLEASANTNESS

25.9%|42.4%|24.5%|4.4% 2.8%  2.17
TIME SPENT RIDING ——

J

- 23.49]43.8%26.5%4.4% 1.93 2.17
TRIP COST N e

46.4%(60.4%(9.9% 2.5% 0.8% 1.72
. BUS PERSONNEL ATTITUDE | I .

' A 36.5%47.8%9.9% 3.6% 2.2% 1.87
BAGGAGE SERVICE N

AMEAN BASIS: (1)
(4)

VERY GOOD, (2) = GOOD, (3) = FAIR,
POOR, (5) = VERY POOR

Figure V.1. Intercity bus user's degree of satisfaction
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A question regarding the acceptable delay for an intermediate
stop was asked of all three groups with responses as summarized below:

Airport lounge survey

If you were riding an express bus for the trip you are now pre-
paring to make on a scheduled airline, and the bus route followed
the most direct highway route between this city and the city where
you will depart this airline, if the bus were to make ome stop at
an_intermediate city, how many minutes total time to leave the
direct highway route, handle passengers and baggage, and return to
the direct highway route would you consider allowable and still re-
gard the service as an express route? (Check the value most nearly
representing your judgment.)

(16.0%) (2.6%) (14.4%) (26.8%)

31 _ No stop .5 0-4 min. 28 _ 5-9 min. 52 10-14 min,
(14.9%) (9.8%) (5.7%) (2.6%)

29  15-19 min. 19  20-29 min. 11 30-39 min. ) 40-49 min.
(1.5%) . (4.17%)

3 50-59 min. 8 - 60+ min.

Aircraft on-board survey

If you were riding an express bus for the trip you are now making

on a commuter airline, and the bus route followed the most direct
highway route between the city at which you boarded the commuter
airline and the city where you will depart the commuter airline,

if the bus were to make one stop at an intermediate city, how many
minutes total time to leave the direct highway route, handle pas-
sengers and baggage and return to the direct highway route would

you consider allowable and still regard the service as an express
bus route? (Check the value most nearly representing your judgment.)

(15.9%) (4.5%) {14.9%) (29.9%)
32 No stop 9  0-4 min, 30 5-9 min, 60  10-14 min,
(15.4%) (7.5%) (4.0%) (1.0%)
31 15-19 min. 15 20-29 min. 8 30-39 min. 2 40-49 min.
(5.0%)

—  50-59 min. 10 60+ min.
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Household Survéy

If you were making a trip on an express bus route from your city to
some other community to which you needed to travel, and the bus was
scheduled to deviate from the most direct highway route between your
home community and your destination city to make one intermediate
stop, how much time would you be willing to accept for this inter-
mediate stop before you would no longer consider the route as
"express service''? The intermediate stop would require time to leave
the direct route, drive to the terminal, drop off and pick up pas-
sengers and baggage, and return to the direct highway route to your
destination., Check the time interval in the table below which in-
cludes the amount of time you would accept for each listed length of
trip from your home city. For example, if for a trip of less than
50 miles you would not want any intermediate stop you should place

a check under "No stop' for the 0-49 miles trip; if for all other
trip lengths you would accept a stop requiring something between

5 and 10 minutes, you should place a check under the "5-9 min." columm
for all other trip lengths,

TRIP LENGTH TIME FOR ONE INTERMEDIATE STOP THAT I WOULD ACCEPT AND STILL FEEL THAT I
FROM YOUR WAS RIDING ON AN EXPRESS BUS SERVICE ROUTE:

HOME CITY
TO YOUR No  0-4> 5-9  10-14 15-19 20-29 30-39 40-49 50-59 60+
DESTINATION stop min.,, K min, min. min. min. min, min. min, min,
0-49 miles 7L-2% 10.9% 9.8%  5.0%  1.6%  0.8%  0.2% 0.2% 0.1%
882 135 122 62 20 10 3 3 1
50-99 miles 30:2% 11.2% 30.2% 18.0%  6.9%  1.8%  1.0% ©0.1%  0.3%  0.2%
> 372 138 372 221 85 22 12 1 4 3
100-149 mi. 10:7%  5.7% 27.4% 28.6% 16.6%  6.5%  3.4%  0.4%  0.3%  0.4%
e K11 70 335 350 203 79 42 5 4 5
150-199 mi 6.0%  2.6% 16.1% 30.0% 22.3% 12.6%  8.2%  1.2%  0.6%  0.4%
mhe 73 31 195 364 271 153 99 15 7 5
200-299 mi. 4.8%  1.2%  7.9% 18.1%  25.3% 18.3% 17.4%  3.7%  2.0%  1.5%
. 58 14 96 220 307 222, 211, 45 24 18
300+ miles 4.7%  0.7%  5.4% 10.4%  18.7% 19.9%  23.4%  6.2%  L.8%  5.7%

57 9 66 127 228 243 286 76 58 70

.

Most of those using the air service would accept delays up to 14 minutes
at an intermediate stop. Those contacted at home would accept up to

a 10-minute stop for a 50- or 100-mile trip, and an increasing delay as




trip length increased. These results seem logical and may be of value
in determining express schedules, \

A question regarding the use of public transportation funds to
support express bus service was asked of all three groups. Responses to
this question are summarized in Table XIII.2. The results are similar
for all three groups surveyed. Approximately half of the air carrier
users and the households surveyed were opbosed to using state taxes to
support express bus service, Furthermore, the use of local taxes for
subsidy is opposed by 55 to 60 percent of air transportation users an&
73 percent of the householders surveyed. The stronger opposition by
householder respondents probably may be attriﬁuted to fhe lower average

4

income level of this group. Note that more than half of the households
)

surveyed would be favorable (or neutral) regarding the use of state tax
money to support express bus service, l

Another question asked on the household sur§ey regardé the preferred
destination of an express bus service. Responses to this question are
summarized in Table XIII.3. The responses indicate a focus on Des Moines
as well as Minneapolis and Chicago, routes on which some express service
now exists. | |

The Iowa Department of Tramsportation intercity bus user character-

istics survey and the air carrier user and household survey provided

information that was essential to the analyses and recommendations re-

‘garding intercity bus travel for this study.




VI. THE ROLE OF GOVERNMENT IN INTERCITY BUS TRANSPORT

The intercity bus passenger industry operates under a complex ar-

rangement of private ownership on public highways, with governmental

regulation. Beginning in 1935, the industry>haé been réguléted

as a common carrier at both the state and national levels. The basis for

regulation is manifested by legislation intended to foster public "con-
venience and necessity.”" It assumes the following forms:
1. Control of entry into the market and continuation of service
through the issuance of certificates of public convenience and
necessity.

2. Regulation of routes, schedules, and fares.

3. Required annual reporting of motor carrier's operational sta-
tistics and finances.

4, Protection of the public through safety regulations and in-
surance requirements.

The Federal Role

The basic laws regulating interstate bus passenger carriers are in
the Interstate Commerce Act - Part II (Title 49 of the U.S. Code and
Title 49 of the Code of federal Regulations). Thus, those carriers in-
v§lved in interstate bus passenger operations must obtain>Interstate
Commerce Commission (ICC) operating authority. TIf the movement begins
and ends in another state but operates in Iowa, the State of Towa will
require registration of the ICC operating authority and compliance with
certain standards. Registration requirements are established in Public

Law 89-170 (25).



Federal regulation, as well as state regulationm, caﬁe into exis-
tence because 6f concern for the multi-modal competition that existed
between railréads and motor Vehiclés. Regulation attempts to assure
service to less lucrative markets as well as on more'profitable routes
while protecting the more lucrative routes from cutthroat competition,

By regulating routes and fares, a certain amount of cross-subsidization
develops so that losses from some routes balanééjmore profitable routes
that are protected by certificated operating.authority. Close monitoring
of the carriers' business operations is required by a regﬁlatory agency
in order for them to rationalize the resultant rate struc—tureo

In addition to the traditiomal regulation by certification, regu-
lation of routes, service, and fares, required reporting, and safety
and insurance réquirements, the federal government has expressed an in-
‘terest in the quality of service.; In 1975 the ICC issued a notice of
proposed rule making identified as Ex Parte No. MC.95. These proposed
rules purportedly were responsive to expressions of passenger dissatis-
faction. The proposed regulations focused on:

1. Improved ticketing and information to passengers.

2. Improved baggage servicq}ig

3. Minimum terminal facilities.

4. TImproved scheduling, seating, and reservation systems,

5. 1Improved bus accomodations.

6, Accommodations for the haﬁdicapped.

Obvioﬁsly, these proposed regulafions were of concern to the motor bus
industry. .

The intercity bus passenger industry as well as many individuals

in govermment are also concerned with the complexity of the current
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regulatory strgcture. Federal action in the form of motor carrier regula-
tory reform has been initiated but has not received congressional support,
Recommendations fof ”dé-regulation" will continue in the future and,Aif
enacted, may have far-reaching ramifiéations.

Although carriers are concerned with government regulation of routes,
fares, equiphent, and, especially, Ex Parte MC.95, they generally would
support preventing their competitors from entering certain markets. They
also are coﬁberned with the proliferafion of rural special service types
of transportation that are developing in Iowa.

Efforts to deregulate the intercify bus industry will continue to
be presented to Congress. However, complete deregulation of motor bus

carriers is not likely to receive serious consideration.

Role of the State of Iowa

The authority allowing an intercity bus passenger carrier to operate
in intrastate commerce in Iowa is granted by a certificate of public con-
venience and necessity. The Transportatioﬁ Regulation Board of the Iowa
Department of Transportation issues certificates as mandated by Chapter 325,
Code of Iowa. According to'Section 325.6, whenever passengers are trans-
ported for compensation o&er a regular route or between fixed termini
between any two places in Iowa, a certificate is required. Chapter 325
is included in Appendix C.

The Transportation Regulation Board is vested, under Chapter 325,
with the power; authority, and duty to:

1. Fix or approve fares with appropriate rules and regulatioms.

2. Prescribe rules and regulations regarding safety and require
periodic inspections of vehicles,
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3. Regulate and supervise the schedules and services.

4, Prescribe a uniform accounting procedure and require annual
reports., ’

5. Require proof of liability insurance.

The Transportation Regulation Board also promulgates rules and
regulations under the Iowa Administrative Code, Chapter’4. These rules
supplement the legislative intent as set forth in Chapter 325, Code of
Iowa. Chapter 4 is included in Appendix C.

The certificate of convenience and necessity for passenger service

.also allows a-carrier to conduct charter operations. In some cases this

may be more lucrative than regular passenger service. The carrier elects
to retain the;passengér certificate because an application for charfer
certificate only might be contested. As long as a minimum level of regular
scheduled service is provided such that no complaints are generated, the
passenger certificate willvremain valid.

An abstract of the operating authority is on file with the Transpor-
tation Regulation Board. Copies of the abstracts of the 13 intercity
bus passenger carriers certificated for Iowa intrastate operations are
included in Appendix C.

The carrier holding a passenger certificate may carry a limited amount
of freight (package express). The ébstract of operaﬁing authority identifies
the limitations én the package express allowed. If not specificallj allowed,
no package express may be transported with passengers,

The provision of package express service by intercity bus ﬁassenger

carriers is a valuable service to the communities. Transport of small

packages may be accomplished (over short distances) within a few hours

at comparatively low cost if the sender and receiver are willing to deliver




and pick up packages at the terminal. At some stations the revenue from

package express operations provides a Sufficienf mérgin of profit to
sustain bus service.

The abstract of operating authority identifies the points to Ee
- served by tﬁé carrier. This.is-unlike the ICC operating authority that
identifies routes over which the carrier may.fravel.

The Transportation Regulation Board receives tariffs from each
carrier and periédically acts on requests for rate increases. The Rate
Analysis Division analyzes the current rates in terms of operating'fétio,
return on net ipvestment including working capital provisionF and after
tax return to the equity owners as input into their decisioﬁ. A copy of
the rates . in effect during fall'1976 is included in Appendix C.

The function of passenger motor carrier vehicle safety inspection
was handled by Idwa Commerce Commission inspeétors prior to the transfer
of this jﬁrisdiction fo Towa Department.of Transportation Weighf officers
and the Department of Public Saféty. Currently, buses are nof required
to stop at weigh stations_and are sel&om monitored in other ways. This
dspect 'is important because é new generation .of very small certificated
operators may develop from the rural sPecial service bus systems now
operating in most areas of the state. Once a‘certificate of public con-
_venience or necessity is issued, it remains aétive as long as adequate
service isAprovided by the carrier. Cértificates may be transferred to
other oﬁners, and they may remain in an inactive status for many years.

Each carrier must file certain annual reports, tariffs, and in-
surance liability certifiﬁation. The financial and operating statistics

have been reported since 1927 in the annual reports of the boards or
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commissions responsible for administering the requirements of Chapter
325. These data do not provide individual route or station statistics,
but the aggregated data have been useful in establishing trends. The
Transportation Regqlation Board has elected not to pub;ish aﬁ annual

report for 1975. However, data will be retained on file.

State Support of the Intercity Bus System

The Iowa Department of Transportation is mandated by Chapter 307,

Code of Iowa, to promote the coordinated and efficient use of all avail-
able modes of tramsportation for the benefit of the state and its citizens.
The intercity.bus system is specifically mentioned along with cénsideration
of energy and the environment, and the state development of passenger
terminal facilities if necessary.

The TransPSrtation Research Regulation Board, along with other ele-
ments of the Department, functions as an advocate of intercity bus transf
portation’when needed. For exampie, in 1976 at a hearing before the ICC
relative to Ex Parte MC.95, the Iowa Transportation Regulation Board fi}ed
a statement regarding the impact of the proposed rulemaking. Concern for
the intercity‘bus industry is a part of the Department's multi-modal
function as mandated by the legislature.

The proliferation of rural public special service transit operations
in Iowa is of corcern to'the.Iowa Department of Tramsportation. In an
annual report (26) it was estimated that $3.5 million of public funds
were expended for rﬁral transit services in 1976. The Planning and Re-

search Division is developing a state transit plan and has prepared guide-

lines for regional transit development programs (27). Coordination between
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these public transit operations and the privately owned intercity bué
operations is essential. |

A number of these public funded rural special service transit
organizations have applied for certificate; of publi; convenience and
necessity as common carriers of passengers. GCertificate number 1091 was
issued July 8, 1976, to Jones Economy Transport System, Iné., to oPérate
between allipoints in Jones County and Cedar Rapids. A number of other
similar applications will have been completed and certificates issued.
by the time this report is published, One application has requestéd'
permission to operate between Des Moines and all points in a 10-county
area and Des Moines, Obviously, certain of these operations may be in
direct competition with intercity bus carriers. Certificates of public
cénvenience and necessity being issued will not limit the type of pas-
sengers to be served, i.e., handicapped, or aged. The certificate of
convenience andvnecessity may be transferred in the future, sold, ox
may even remain inactive for a period of time 'to be reactivated in the
future.

Reprgsehtatives of the Department of Transportation in the past
have advised rural public transit service organizations to épply for
operating authority as common carriers. This course of action does as-
sure betterlmonitoring of operations, Requirements regarding insurance,
safety regulations, fares, route structures, and annual reporting may be
monitored more réadily following certification. However} othér long-
Arangé implications of this action must be analyzed carefully to assure
that such publicly supported services are not permitted to compete un-

fairly with private carriers.
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It is possible that assistance to intercity bus passenger carriers
may be necessary to maintain the most efficient multi-modal transportation
system for the state. As an example of one possible course of action,
the legislation creating the Department of Transportation directs the
Commission to consider development of multi-modal public transfer facil-
ities if carriers fail to develop such facilities. Other states, such
as Michigan, have programs for providing operating assistance to inter-
city bus carriers. Thus, although Iowa is not currently providing finan-
cial assistance. to intercity passenger bus carriers, the public interest

may suggest the desirability of doing so in the future.
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VII. MODELING CURRENT BUS USAGE

Introduction

An initial activity in this research, reported in Chapter IV, in--
volved a detailed inventory and established a knowledge of the current
intercity bus structure in Iowa., The sdrvey of monthly boardings at
23 selected bus stations and the descriptive inventory of bus terminals
at these same stations made such information available for the first
time. In addition to this new data base, records of local cgmmupity
characteristics and of bus routes and schedules were available from
secondary sources,

This knowledge of existing conditions in the intercity bus industry
provides the tools for analysis and problem-solving. Mathematical modeling
may then be utilized to identify rational proéedures, map étrategy, and
better define the basis for decision making.,

A model has been defined as something that resembles or describes
the structure and/or behavior of a reai counterpart. Thus, th}ough symbolic
modeling the variables that are perceived to represent the propensity of
people to travel by intercity bus may be expressed mathematically. Such
a model might ser&e two useful purposes: first, it may identify those
variables that have a causal relationship in reproducing bus travel, and,
second, it may suggest modifications in bus travel behavior that could
be expected to resultAfrom changes in vaiues of different variables.

The objective of modeling intercity bus travel in this research was
not to develop a sophisticated technique for use in estimating the volume

of travel that might be generated at a given station at a given.time.
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Rather, it was to create a first generation model that would best re-

. ¢
produce existing travel data so that those variables of concern could
be isolated as an aid to the analysis and problem-solving function.

pl
The independent variable selected for this purpose was the number of
bus ticket sales at a given station during a typical summer month. The

model was then developed so as to help identify those factors that

exerted an apparent effect on the generation of bus trips from a community.

Variables of Concern

The purpose of modeling intercity bus passenger travel was to pro-
vide estimates-for the number of bus trips generated at a given locetion
for a specific time period. In this study the independent varieble se-
lected was the number of bus ticket sales at a given station during a
typical summer month,

In selecting parameters expected to bear a functional relationship
torthe amount of bus travel, a correlation between the population of a
community and bus ticket sales from that community was anticipated.
Data on ticket}sales per 1,000 population for the 23 study cities are
tabulated in Table VII.l. (Note that the ticket sales ie Table VII.1
differ in some cases from those in Table IV.8, This reflects the ad-
justmeﬁt to a common base for:a typical summer month usi;g the factors
displayed in Figure IV.12;) Figure VII.l also indicates that these
rates are widely variable among eommunities. From the variability in
these factors, :it was apparent that other parameters, in addition to
population, influence the propensity of a community to generate inter-

city bus trips.
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[

Table VII.1. Ticket sales per thousand population

n .
Ticket sales

‘Adjusted monthly Population per thousand
Study City ticket sales (thousands)a population
Ames 1,273 | 43.6 29.2
Atlantic 279 7.3 38.2
Burlington , 788 32.4 24,3
Carroll 200 _ 8.7 23,0
Cedar Rapids 3,421 109.0 31.4
Clarinda 103 5.4 19.1
Clinton 445 34,7 12,8
Council Bluffs ' 466 60.3 L 7.7
Davenport : 1,477 ’ 99.8 l 14.8
Decorah _ 380 7.7 - 49,4
Des Moines | 7,426 201.,4 ‘ . 36.9
Dubuque B 1,927 62.3 \ 30.9
Fort Dodge 625 31.3 . 20.2
Iowa City . 2,493 47.7 _ 52.3
Marshalltown A 472 26.5 17.8
Mason City _ 1,171 31.8 36.8
Muscatine ' 301 23,2 16.9
Osceola 168 ‘ 3.1 ‘ 54,2
Ottumwa ' 772 ' 30.2 25,6
Sioux City 2,310 85.9 " 26.9
Spencer ‘ _ 349 10.4 7 . 33.6
Waterloo ) 1,178 75.5 23,5
West Union o _ 56 ‘ 2.6 21,5

-a _ b . . .
Source: Iowa Department of Transportation, 1970 census or, if available,
a later special census.
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Therefore, 12 variables. that were readily available from secondary
data sources were selected as representative of the social, cultural,
and economic characteristics of a community, These are listed in Table
VII.2, and the values used for each variable at éach community are shown

in Appendix D.

Table VII.2. Social, cultural, and economic characteristics of a
community influencing bus travel generation

Characteristic Source
1. Population _ U.S. Census
2. Gross retail sales Iowa Department of Revenue
3. Civilian labor force Iowa Labor Market Information

4, ©Percent in professional and

management U.S. Census
5. Percent unemployment Iowa Labor Market Information
6. Number enrolled in college U.S; Census
7. Number of college graduates 'U.S. Census
8. Median income U.S. Census

9, Percent of families with less
than $15,000 income U.S. Census

10. Percent of familes with
income below poverty level U.S. Census

11. Number of hospital beds American Hospital Association
Guide to the Health Care Field

12. Number of physicians and doctors Data from Iowa Office for Plan-
ning and Programming
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In addition to demographic characteristics, variables that quan-
tified the 1evei of service and the terminal facility quality were
developed for‘inclusion in the model.

A terminal facilities rating for the dependent variable (Xl3) was
developed from the information obtained in the detailed survey at each
statioﬁ in the 23 study cities. As was noted in Chapter IV, a number
of characteristics were measured and documented for this purpose.

The general categories that were selected for rating each bus sta-
tion facility included patron parking provisions, patron waiting and
servicing facilities, and general convenience and ‘appearance of the
terminal. Table VII.3 identifiés the elements in each category and the
point value assigned to each element.

There do not appear to be published criteria for designing bus
terminals. Thus, persons involved in development of terminals and those
involved in their operation were interviewed in order to develop a
terminal rating scheme. -

Terminals in Iowa may either be company operated or operated by
commission agent's agreement. Company operated facilities occur only
in larger cities, and usually only the larger city terminals are de-
signed by a company architect. Conversations with Greyhound Company
architects verified that there are no commonly used texts, curves, or
charts available to establish parking area size, number,of patron seats,
and all of the other variables of concern. Instead, each person in-
vol&ed in design will evaluate the land available, local zoning and
subdivision requirements, the potential volume of users, and any other

aspects of importance, Thus, the design procedure involves the application

of considerable personal judgment.




Table VII.3. Terminal facilities rating variables

1. Patron parking (25 points maximum)
Parking spaces
off-~street
on-street metered
on-street non-metered.
adjacent lot

Surface

2, Waiting and service facilities
(40 points maximum)

Size

Number of seats
Patron services
Restrooms
Attractiveness

3. Terminal convenience and appearance
' (35 points maximum)

Location

Identification and access
Neiéhborhood énvironment
Public transit service

100 points maximum

-20
-10
-15
-15

-10

-10

-10

points
points
points
points

points

points
points
points
points

points

points
points
points

points
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Specific_ curves were develdped for this project based on a survey
of adequacy at selected terminals. These curves and the rating procedure
, are presented in Appendix E. The individual rating of each terminal is
also included in Appendix E. The final results revealed a range from 46
to 92 points in the X,, variable.

13

The level of service (variable X 4) determination could have included

1
many factors. However, guidance was provided by a 1975 study by Oregon

that quantified level of service as a function of the pumber of weekday
arrivals, choice of competing carriers, through service to major cities,
directional c@oice of travel, and other factors (23). in order to simplify
calculations for the level of sexvice rating and still retain those relation-
ships considered important to the user, a three-level rating scheme was
developed. Table VIL.4 lists the variables utilized in the calculations.

Appendix F contains the criteria for rating level of service and the final

values for X14. The range of values varied from 7 to 90.

Table VII.4. Level of service rating variables

1. Weekday departure opportunities

Daytime departures
Night departures

2. Competing carrier service
Number of carriers available
3. Travel time

Ratio of bus travel time to auto travel time

Note: See Appendix F for point values.
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Modeling Using Multiple Linear Regression Analysis

Data for the 14 independent variables and the dependent variable
for each of the 23 study cities were analyzed using a statistical re-
gression package with four techniques for analysis: forward, backward,
stepwise, and maximum R selection. Table VII.5 summarizes the multi-
variate equation form and the variables used.

The statistical analysis output included the R2 value (coefficient
of multiple determination), the r value (coefficient of simple correlatiom),
the intercept, the béta value, the t-test value, and other statistics.
Table VII.6 is a simple correlation matrix for all 14 independent vari-
ables and the dependent variable Y. This matrix provides a useful tool
in evaluating variables by indicating the correlation for each pair of
variables. 1If the cor;elation between two independent variables is high,
and especially if it is higher than the correlation with the dependent
variable, an unacceptably high degree of collinearity is present. Two
such variables may in fact measure the same characteristic and be redundant
if included in the same equation. The largest values of r between in-
dependent variables have been circled in Table VII.6.

In the forward selection process, variables are added one at a time
with statistical information'provided at each step. The variable yielding
the highest R2 value is introduced first, and the R2 value for each addi-
tional variable is an indicator of the "improvement'' accomplished. The
Rg statistic is a measure of the amount of variance explained by the
independent variables. Table VII.7 tabulates the statistics for this
procedure. The equation constants (intercept and B values) as well as

the t-test values are listed. The t-test is a measure of the probability
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Table VII.5. Intercity bus travel model

“

Form: Y = a, + B1X1 + BZXZ S Ban

Y = typical summer month's ticket sales

X1 = population in thousands
X2 = gross retail sales in millions of dollars
X3 = civilian labor force in thousands

X.4 = percent labor in professional and management

X. = percent unemployment

X6 = 1970 college enrollment in thousands

X. = number completed four years of college in thousands
X, = median income in thousands of dollars

X9 = percent families with greater than $15,000 income

X10 = percent families with income less than the poverty level
X11 = number of hospital beds in thousands

X12 = number of physicians and dentists

X13 = terminal -facilities rating

X., = level of bus service rating




Table VII.6.

Table of coefficients of simple

correlation (r)

X X X

X

2 A 7 8 9 10 11 12 13 14

X, . 242 -.028 .527 -.,434 .673  .359 .930
X, .172 -.037 .481 -.389 .663  ,310 ,795 .961
X4 . 249 -.046  ,529 -.423 .691  .352 NTAA
X, -.036 .587 -.136 564 -,134  ,297  .338
X, .337 -,360 -.199 -.052 ~-,196 ,246 - .068 -,049
X, .678 -,093 .679 -,269 .621 ,708 ,208 .,520 .565
X, -.066 .626 -.,417 .789  ,288 . 964
Xg -.048 -.231 -.060 -.051 -.007 2,035 -.035
X -.558  .412  .480  ,142 457  .505
X{0 -.319 -.342 -.215 -,381 -.370
X, ) .161 .918
X)) ] | 031 711 .78
X4 _ .308 293

14 779

L8




Table VII.7.\ Selected statistics utilizing all variables

Variable .
Model RZ Intercept X7 XZ . X12 X14 X13 XA Xg Xl Xs )‘(6 X3 X10
I .93 6.1 339.7(16.6)
I1 .95 0.9 183.7( 3.4) 3.0(3.0)
III .97 - 34.2 60.1( 1.0) 4,2(4.4) 2.2(2.9)
v .97 157.7 83,8( 1.4) 4.4(4.9) 2,5(3.3) -10.3(1.8) B
v .97 - 418, 70.1( 1.2)  4.4(5.0) .9(3.7)  -11.8(2.1) 8.4(1.4)
vi .98 -1334. -26.3(0,3) 5.9(4.6) .8(3.7) -10.8(2.0) 10.9(1.8)  34.3(1.5)
VII 98 = 982, 20.5( 0.2) 5.5(4.3) .5(3.3) -11.4(2.1) 10.8(1.8) 40.8(1.8) -30.1(1.4)
VIII .98 -1122. 32.1( 0.4) 6.3(4.0) .3(2.9) - 7.5(1.1) 11.8(2.0)  43.1(1.9) -28.9(1.3) - 7.000.9)
X .98 -1610, 60.9( 0.7) 6.8(4.3) .1(2.7) - 6.6(1.0) 10.9(1.9) 50,3(2.2) -22.8(1.0) -12.9(1.5) 56.6(1.3)
X .98 -2282, 229.0; 1.3) 5.1(2.3) .1(2.7) - 7.2(1.1) 15.2(2.2) 65.8(2.5) -21.0(1.0) -16.8(1.8) 76.0(1.7) - 72.4(1.1)
X1 .99 -2257. 297.4( 1.7) 3.0(2.2) .8(2.3) -10.5(1.6) 14.0(2.1) 65.6(2.6) -21.0(1.0) -50.3(2.0) 104.9(2.2) - 89.6(1.4) 81.0(1.4)
XII .99 -3119. 336.2( 1.9) 2.6(1.0) .0(2.4) -10.9(1.6) 15.3(2.2) 66.3(2.6) - 4.6(0.2) -51.4(2.0) 127.4(2.4) -108.6(¢1.6) 81.0(1.4) 47.1(1.0)

Notes: Variables' X, and X

8

did not -appear in initial output order based on forward selection process.

Shown are B values and + statistics (in parentheses).

88
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that a 8 value céuld have been obtained by chappe when it is actually
zero., A t-test value less than 1.9 indicates é relatively high prob-
ability that the B value does not differ éignificantly from zero.

An examination of Table VII.7 indicates a high R2 value for all
models tested. However, from Table VIL.6 a high degree of collinearity
can be noted between many of the independéht variables. It should also
be noted that a very large intercept value exists for those equations
with a number of variables., Another disappointing condition is the

illogical negative sign for most values of X the level of service

142
variable.

The variables X13 and X14, that reflect the quality of service
afforded by bus transportation, did not appear as highly significant
indicators of the propensity to use interstate buses. Furthermore,

the negative sign associated with X,, is incomnsistent with the rather

14
high positive correlation between bus service level and patronage as
indicated in Table VII.6. Therefore, the most suitable models did not
include these variables.

Thirteen other equations were generated in which pre-selected in-
dependent variables were tested for their explanatory capability. Al-
though R2 values were generally acceptable, only one of the other equa-
tions was suitable when evaluated on an objective basis. Bases used for

this evaluation included the following:

] -Intercept.(a in Tahle VII.5) with an absolute value of less
than 100, °©

@ R2 of at least 0.85.

e t value for each regression coefficient of at least 1.9,
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® Signs for each regression coefficient that were consistent
with the sign of the correlation between the independent
variables and Y, the dependent variable, as displayed in
Table VII.6. :

Only one additional multiple linear regression equation: satisfied these

criteria. This equation is as follows:

Y = -27.4+ 5.0 X2 + 2.7 XlZ

(14.0) (4.8) i

where:
Y = bus station ticket sales in a typical summer monﬁh
X2 = gross retail sgles of the community in thousands of dollars
X12 = number of physicians.and dentists in the'com@unity

(t values are indicated in parentheses.)

A plot of the relationship befween actual (Y) and galcuiated (YHAT) values
fér the dependent variable resulting from use of this equation is shown
in Figure VII.2.

Further attempts to develop a more satisfactory model included the
following:

e Stratification of data according to population of the community.

e Testing of nonlinéar forms of equations.

e Developments oﬁ‘alternative methods of qﬁantifying X14.
None of these modifications in the modeling procedure yielded improvements
in the explanatory capabilities of the models tested.

Conclusions :

The process of devéloping multivariate equations to model intercity

bus travel in Iowa was useful for developing an understanding of independent
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Figure VII.2. Plot of actual and calculated values for dependent variable



variables of concern., First it has been shown that population mass may
be required to'generate travel, but that séveral.sociél, cultural, and
economic attriButes of the populafion significantly influence the volume
of trips generated. Due perhaps to the small sample and ‘the lack of
longitudinal data, the interrelationships between these population char-
acteristics variables cannot be clearly ascertained at this time.

It is apparent that many variables that were not identified or could
not be quantified have a role in determining the characteristics of bus
travel from a community. Furthermére, the level of service involves
factors that are difficult to define in quantitative terms. For example,
a community located on a major transcontinental highway may be afforded a
levél of service substantially in excess of the level warranted by the
amount of travellgenerated locally. Hence, the ievel of service variable
was not helpful in predicting patronage, However, it may be noted from
Table VII.6 that X14 tends to be rather strongly correlated with vari-
ables such as X1 and X2 that are measures of the size of a community.

Not unexpectedly, the level of service tends to be better at larger
communities than at smaller ones. Consequently, community size variables
in combination with variables that define the nature of a community in

terms of services and opportunities that it affords appear to offer the

most satisfactory capability for modeling usage of intercity buses.
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VIII, A POTENTIAL INTERCITY BUS NETWORK

A stated goal of the Iowa Department of Transportation is to pro-
vide adequate, safe, and efficient transportation services to the public
(7). Further, the Department of Transportation Commission has received
a legislative charge to promote the coordinated and efficient use of all
available modes of tramsportation for the benefit of the state and its
citizens, The Commission is also to consider energy and. environmental
issues in association with tramsportation development.

The intercity bus mode of passenger travel is an important element
in a statewide transportation system. Even though bus companies are
privately owned, the economic vitality of the intercit& bus industry
must be of concern to those public officials charged with the accomplish-
ment of tran3portatioﬁ goals. This is because buses constitute the oniy
form of intercity public transportation that is aﬁailable to most of
that portion of society in Iowa that lacks access to private automobiles.
Additionally, buses are highly efficient in their consumption of energy
compared with all other forms of passenger travel, and they minimize the’
adverse effect of vehicular travel upon the human environment, further

reasons for assuring the continuation of service by this mode.

Criteria for Establishing a System

General Svyvstem Criteria

An understanding of existing and potential demand for intercity

bus passenger travel is an essential requirement in order to formulate

recommendations for a system. One indication of intercity travel demand

AY
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is the historical experience indicating the number of déily person trip
interchanges by autqmobile among the 23 seleéted study cities. This
measure of desire for travel among major cities in Iowa is presented
graphically in Figure VIIL.l and was shown previously in Table IV.7.
The importance of Des Moines as a focus for intrastate travel as well
as other travel corridors of most intensive demand are indicated in
Figure VIII.1.

As described in Chapter IV, destinations for bus ticket sales £from
the study cities were determined for a fypical summer month. Using the
23 study cities as centroids for 23 travel destination tracts encompassing
the entire state, the number of bus trip interchanges between each pair.
of tracts was’determined. This travel was then assigned to minimum travel-
time paths on the primary highway system. Figure VIII.2 portrays'the con-
solidated network for travel among all study cities and indicates the bus
travel volume assigned to each primary highway segment that attfacted
some travel on this basis., Note that these volumes are for a typical
summer month and include only intrastate travel originating at the 23
study cities. Any trips for which either origin or destinatioq, or both,
was outside Iowa are not included. Such an assignment serves to identify
corridors, although not necessarily routes, of highest demand for inter-
city bus travel, ‘

Another criterion for identification of potential intercity bus
passenger travel corridors is the location of existing major highway
routes. These major routes have evolved because of intensive travel

demands. They may serve major markets in other states rather than be-
tween Iowa traffic generators, but their very existence indicates a
propensity for highway travel in that corridor. Figure VIII.3 identifies

those corridors considered most important for planning the system,
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Existing bus routes represent the response of bus carriers to demon-
strated demand. Figure VIII.4 identifies those routes in existence in
1977 and the carrier providing service on each route.

Population concentrationé are a prerequisite to the generation of
significant bus passenger volumes. A certain critical mass must be avail-
able in order to support profitable bus service., Figure VIII.5 identifies
major population centers in Towa coded according to size of city.

The role of the 16 planning regions in Jowa has a potential influence
on bus passenger travel. A significant decentralization of governmental
functions could create increased demand for travel to and from regional
central places. .If this change were also to incorporate a policy of re-
quiring all govermmental personnel to travel by bus, there would be a
corresponding increase in intercity bus passenger travel. Figure VIII.6
identifies the 16 planning regions in Iowa.

An additional variable possibly influencing the configuration of
an intercity bus system is the existence of many rural special traﬁsit
services, each having its own area of influence. The Iowa Department of
Transportation has surveyed these services and is currently guiding the
preparation of regional transit plans. By coordinating these sbecial
services within each region, their operations can more effectively be
directed toward the accomplishment of federal, state, and local goals
and‘objectives°

Based on these existing and potential indicators of intercity hus
passenger travel generators and corridors of travel, the following cri-

teria for selecting an intercity bus network were developed.




l > »
T . W
T Je—
H H
[P N i S,
o 1

| i

INNERRIER |
b4 et
sy )

)
e s ALLAMAKEE

o i
Gy Corke B AGQK AWK
L:\: £ [ e ™
o I
g
H S
- i =8

."‘:@-:._x_._u ﬁzg?‘//e‘fg

2, - oy O
Pevrrlare ol N e j—
, e
o~ o o3 -  Phayn P
T 5 g ] | o g Ha o
- a2 Resmner, L g R o
: e -m...a-&‘:,»g. . KL sy
o gl RS 7
% s — N e H
/Y [ e, s ! Il g - £ 2
X TAWAT Tfamig | Fe = ! AoOptR | uaofiso P s [ " H . o
: nam@ad <A s s .~ > D I
vl T oy H — ‘g ﬁf
> v ] o 1 233
¥ = 4 H
- dm— -
Sl i
o, i
= s =
ANTIE o O Y SV =
et ol Smonlrcomenyy; ~BIPAYS 1 Ly
[y ' V =
un 1 fon ™
e
-
—
. e
=0 - =
SN ringlzoc 0
o
=3
&

wwsn River Trails Transit

sesesvos COntinental Trailways : Jefferson Lines ’
Fort Dodge Transit === Midwest Coaches EEXRR Scenic Hawkeye

N seenzeer Greyhound. soooo Missouri Transit eecoes Sedalia-Marshall-

mowass lowa Coaches L Ltel Reid Lines Booneville Stages

Source: Russell's Official National Motor Coach Guide, June 1977

Figure VIII.4. Intercity passenger bus routes and carriers in Iowa




wsou
wrte

LEGEND

Greater than 50,000
25,000-50,000
@ 10,000-25,000

Figure VIII.S.

Principal

® 7,500-10,000
e 5,000-7,500
« 3,500-5,000

population centers in Iowa

s owes e b

L Ju

001




O'BRIEN

OSCEQLA | DICKINSON EMMET KOSSUTH | WINNEBAGO [ WORTH MITCHELL § HOWARD |WINNESHIEK

ALLAMAKEE

CLAY | PALOALTO) HARCOCK TGORDO

PLYMOUTH

 FLOYD CHICKASAW

FAYETTE | CLAYTON

CHEROKEE NBUENA viSTAJPOCAHONTAS HUMBOLDT |  WRIGHT FRAKKLIN BUTLER

12 | 6

BREMER
[ WEBSTER - |BLACK HAWK| BUCHANAN f DELAWARE | DUBUQUE
DA SAC CALHOUN HAMILTON X HARDIN GRUNDY | '
MORO - ' . | - TAMA BENTON | LINN JONES JACKSON
NA CRAWFORD CARROLL | GREENE BOONE STORY | MARSHALL

HARRISON

0 CEDAR

SHELBY ~ JAUDUBON| GUTHRIE DALLAS

| 11

JASPER POWESHIEK

10WA JOHNSON

10T

MUSCATINE

POTTAWATTAMIE

2. 13

CASS ADAIR MADISON WARREN MARION MAHASKA KEOXUK  JWASHINGTON

MILLS  [MONTGOMERY]  ADAMS UNiON CLARKE §. LUCAS MONROE WAPELLO

5

JEFFERSON § HENRY

16

DES MOINES ).

-FREMONT PAGE TAYLOR RINGGOLD | DECATUR WAYNE | APPANOOSE DAVIS
3

VAN BUREN

LEE

Figure VIII.6. Planning regions in Iowa




Subsystem I,

Subsystem II.
Subsystem- III.

Subsystem IV.
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Major interstate highway system routes serving
national markets; routes with greater than 500 intra-
state bus trips (Figure VIII.2) serving major Iowa
markets; and routes with 175 to 500 intrastate bus
trips (Figure VIII.2) serving intermediate Iowa mar-
kets,

Routes with fewer tham 175 intrastate bus trips (Fig-
ure VIIIL.2) but serving major highway corridors and
interconnecting regional centers.

Existing certificated carrier routes supplementing
interregional travel corridors that are not included
in subsystems I and II.

Rural special services transit operating within a
regional concept and supplementing the certificated
intercity bus carriers regular services. '

Criteria for Express Service g

An attractive attribute of travel by private automobile is the

capability to make comparatively long trips without the necessity for

intermediate stops. Most persons utilizing bus travel are similarly

interested in travel to a specific destination but must tolerate the

intermediate stops required to serve the needs of other .passengers.

However, bus carriers provide some express services, but these are

limited to routes comnecting large city pairs capable of generating an

economically sufficient demand for such service. Thus, Iowans benefit

from access to express services operating between Chicago, Omaha, and

Denver and between Kansas City and Minneapolis. As a result, some of

the largest cities in Iowa have express service, but only because they

are at a suitable distance from and are fortuitously located between

large cities that are major travel generators.

Given the desirability of express service, the question arises as

to whether such service would have a broader application in Iowa. The
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pronounced focus of intrastate travel on Des Moines suggests the pos-
'sibility of a number of express routes conmnecting regional central places
with Des Moines. Such a system is portrayed in Figure VIII.7.

N

The route network shown in Figure VIII.7 conmects all 16 regional
centers with Des Moines. Outlying centers desirably would have*a_éupple-
mental schedule of local services Ehat interlined with the express service.
A sample express service schedule is presented in Table VIII.l. This
schedule is baséd on arrival in>Des Moines at 10:00 a.m. and departure
from Des Moines ‘at 3:00 p.m. These times were selected arbitrarily on
the assumption that express bus service would be designed to meet a need
for government workers amd shoppers to spend at least.five hours in Des
Moines.
Only a few patrons can be projécte& for such a system even if all
official travelers were required fo use express buses. Serious considera-
. tion of this type of system would require suffiLient demand'volume t§
justify the express service plus enough residual demand between smaller
intermediate communities'fo support local serQice in most of the same
corridors. Clearly, current Bus travelkvolumes in Towa are insufficient
to suggest‘that such a system should be developed. -

v

Identification of a State System Network

In the previous section the criteria for selecting an interéity
bus network were set forth, Based on these criteria the following four

subsystems comprising a state bus system network are. presented:
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Table VIII.1. Sample express bus schedule

Route 1A

Spencer

Mason City
Ames

Route 1

Waterloo

Marshalltown
Ames
Des Moines

Route 3

Burlington

Ottumwa
Des Moines

Route 5

Council Bluffs

Des Moines

Route 7

Creston

Des Moines

O NN L

l

:10

:20
:20

:30
:35
:20
:25

O W 0 00

10:00 -

6:45

8:20
10:00

'10:00

8:30
10:00

:15

:20'

W W w P~ O;

w &~ &~ o

w W

T

:50
145
140
:40

140
:30
125
:40
:35
:00

:15
145
:40
:00

:40
: 00

4:30

3.

00

Route 1B
Decorah
Mason City
" Route 2A
Davenport
Cedar Rapids
-Route 2

Dubuque
Cedar Rapids

* Iowa City
Des Moines

Route 4

Sioux City
Fort Dodge

Des Moines

Route 6

Carroll

Des Moines

5{35
- 7:15

5:25
7:00

5:30
7:00
7:05
7:40
7:45
10:00

5:45
8:10
8:15
10:00

8:10 -

10:00

w &~ PN

:25
145

7:35
6:00

w U1 Ln U O

:30
:00
:55
:20
:15
:00

:15
150
145
:00

4:50

100

Note: This hypothetical schedule disregards existing carrier schedules,
duplication of services, and other variables and is presented for
illustrative purposes only.



state,

Subsystem I.

Subsystem II.

Subsystem III.

Subsystem IV.
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Corridors responsive to principal intrastate
travel demands (Figure VIII.8).

Routes serving interregional travel demands ,
and providing access to interstate travel
corridors (Figure VIII1.9).

Existing certificated carrier routes supple-
menting interregional travel corridors (Figure
VIIL.10).

Rural transportation special services. An
idealized example is illustrated in Figure VIII.1l.

Subsystem I traverses or passes oﬁ the border of 65 of Iowa's 99

population.

counties. These counties include 84 pefcent of the population of the
An additional 27 counties are served by'Subsystem II. These

two subsystems combined therefore would serve 98 percent of the state's
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‘Figure VIII.10. Bus network subsystem III
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PART 3
COMMUTER AIR CARRIERS
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IX. CURRENT COMMUTER AIR CARRIER SERVICE IN IOWA

A summary of the history of commuter air carrier service was out-
lined in Chapter III. Current service is provided for scheduled passenger
transport by comhuter air carriers at Clinton, Des Moines, Dubuque; Fort
Madison, Keokuk, Pocahontas, and Spencer. The current route structure of
the commuter air carriers is shown in relation to the communities having
certificated trunk or local service airline operations in Figure IX.l.
Note that when Figure IX.l is compared with Figure IX.2 each carrier tends
to focus on a geographical corridor which lies between the trunk and local
service airline route structure. This commuter route structure has as
terminal points foci on Des Moines, Chicago, Minneapblis, and St. Louis,
Typically a commuter air carrier route has to terminate in a major air-
port in order to participate in the market of interlining air passengers.
Except in very remote and isolated communities (such as in Alaska and a
few Western U.S. states), insufficient air passenger travel demand exists
to support travel between small cities.

The current level of flight frequency is noted for commuter air
service to Iowa communities in Table IX.1l. Commuter airliﬁe routes
serving Iowa communities, shown in Figure IX.l, are generally less cir-
cuitous than the certificated service currently being provided to the
smaller cities in Iowa, as shown by Table IX.2. The level of service
provided by commuters is generally greater than or equal to that af-
forded by certificated service to smaller communities as measured by
frequency of flights. This is evident in comparing the data in Tables

IX.1 and IX.3.
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Table IX.1. Commuter airline service to Iowa communities

_ Major Round trips
Community Serving carrier Terminus per week

Clinton Mississippi Valley Airlines Chicago 24
. . Minneapolis 17

St. Louis 18

Des Moines ' Mesaba Airlines -- 12
Dubuque ‘ Mississippi Valley Airlines Chicago 24
Minneapolis 17

St. Louis 18

Fort Madison Brower Airways Chicago 19
St. Louis . 18

Keokuk Brower Airways . Chicago 19
St. Louis 19

Pocahontas Mesaba Airlines Des Moines 12
Minneapolis 7

Spencer Mesaba Airlines Des Moines 12
Minneapolis 7

Source: Official Airline Guide, North American Edition, Reuben H.
Donnelly Corp., Oak Brook, Illinois, June 15, 1977.

Since commuter air carriers are generally supporting certificated
air carriers by feeding passengers into large terminals for interlining
with the certificated carriers, the commuter airline is primarily in
competition with the private automobile. Commuter airline fares are
sﬁown in Table IX.4 and have been converted to a per-mile-basis for the
same trip by highway. Current estimates of the.cost of operating a
standard, intermediaté, compact and sub-compact automobile in Iowa are
$0.176, $0.158, $0.137, and $0.119 per mile, respectively, including

both ownership and operating costs (7). Operating costs only for the
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Table IX.2, Certificated service to selected Iowa cpmmunitiés

Ozark Air Lines
flight number:

Airports served

502
507
. 599
803
810

844

844
847
861

862

870
871
872
873
876
877
388
889
958
959
980
982
985
987
994

STL
ORD

ORD

ORD
STL
MCI
STL
ORD
ORD

STL

MCI
ORD
MCI
ORD
OMA
ORD
OMA
ORD
STL
FSD
ALO
FSD
ORD
ORD

FSD

UIN
SUX
UIN
STL
ML
UIN

CID

- CID

CID

ATO
ALO

)

ATO
DSM
ORD
ORD
SUX

ALO

&)

ORD
STL
FSD
STL
ORD

ORD
STL
STL
ORD
MLI
MLI
MCI
ORD

ALO
FSD
STL
FSD

ORD

ORD (Except
(Sat, and Sat. and Sun.)

Sun.)

ORD
MCI
ORD

@ o

ORD = Chicago O'Hare

DBQ
OTM
Ccou
FOD

nu

Dubuquerl
Ottumwa
Columbia
Fort Dodge

AlO = Waterloo _
FSD = Sioux Falls
SUX = Sioux City

OMA = Omaha

BRL = Burlington

n i

UIN = Quincy

CID = Cedar Rapids
MCI
MLI

Kansas
Moline

Source: Official Airlipne Guide, July 1, 1977.

1

STL = St. Louis
~ DSM = Des Moines
City International

MCW = Mason City




Table IX.3. Certificated flight frequency to selected Iowa communities

Round trips Added one-way
Community . Major Terminus per week trips per week
Burlington ' Chicago 21 -
St. Louis 21 -
Dubuque . Chicago 21
St. Louis 14 -
Kansas City - 5
Fort Dodge , Chicago 7 -
) St. Louis 7 -
Mason City Chicago : 28 -
Ot tumwa Chicago 14 -

Kansas City 14 -

Source: Official Airline Guide, July 1, 1977.

same respective classes of automobiles are $0.084, $0.074, $0;C67, and
$0.054 per mile. People traveiing by commuter air carrier would be
expected to desire time savings in travel and also to be willing to pay
for it. Thus, it would seem that the fare for the Spencer and Pocahontas
connection tolMiﬁneapolié is far too low on ‘a per-mile basis. Substantial
variation exists in the per-mile fare according to the distance of flight
as shown in Table IX.4, It is fully appropriate that short flight con-
nections have a high cost per mile due to the substantial fixed cost
associated with providing commuter air carrier service. The limited seat
capacity of the aircraft utilized should not be occupied with short~flight
passengers if such passenger's féres are being cross-subsidized by the

longer-flight passengers. Thus, the pricing variations in fares evidenced
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Table IX.4., Commuter airline fares at Iowa stations, June 15, 1977

- . Fare per .Fare Fare per .
_Highway Basic ground . tax ground
City pair mileage? fare, § mile included, $® mile

Clinton - Chicago 137 $28.70 $0.209 . $31.00 $0.226
- Dubugque . 62 . 26.85  0.433 29,00 0.468
- Minneapolis 312 49,07 0.157 53,00 0.170
- St, Louis - 255 40.74 0,160 44,00 0.173
Dubuque - Chicago 178 $34.26° $0,192  §37.00 $0.208
- Minneapolis . 252 45,37  0.180  49.00 0.19%

- St. Louis 299 47.22 . 0.158 51.00 0.171
Fort Madison - .Chicago 248 $38.89 50.157 $42.00 $0.169
- St. Louis 196 35.19 0.180 38.00 10,194
Keokuk - Chicago - 269 $41.67  $0,155  $45.00 1$0.167
- - St. Louis 163 35.19 0.216 38.00 0.233
Pocahontas - Des Moines 139 $29.63 $0.213  $32.00 $0. 230
- - Minneapolis 197 23.46  0.119 .. 25.34 0.129
Spencer - Des Moines 181. - $35.19 $0.194 $38,00 $0,210
- Minneapolis 195 23.46  0.120 25,34 0.130

2 1977 official Transpoftation

Official Airline Guide,  Juhe

in Iowa generally are proper.

individual variations will be

Map, Iowé Department of Transportation.

15, 1977.

Discussion of the appropriateness of -

reserved for subsequent chapters.
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X. AIR TRAVEL DEMAND INVENTORIES

Introduction

Air travel demand estimates were required at a number of commun -
ities not having any scheduled air service. An earlier planning and
research effort (28) considered the commuter air carrier demand esti-
mation procedures utilized in.the Pacific Northwest Region Airport
System Project, the Oregon Commﬁter Air Service Project, and the
Nebraska Air Transportation Requirements Study in developing the "'Iowa
Community Factor Approach" to define potential commuter air carrier
market communities. In this approach to delineating potential service
communities, all cities in Iowa with 1970 populations of 5,000 or more
were initially tabulated as the set of communitiés to be considered
for the potential to utilize commuter air carrier service., This re-
sulted in an array of 63 communitiés for which the 1970 popuiation,
the forecast year 2000 population, and the highway distance to Minne-=
apolis/St. Paul, Chicago, St. Louis, and Kansas City were tabulated.
Further, the highway distances from each community to Des Moines, Omaha,
Sioux Falls, Sioux City, Cedar Rapids, Waterloo, Ottumwa, Burlington,
Dubuque, Fort Dodge, Mason City, Quad Cities, and Clinton were tabulated.

Isolation from .the major focal points for transportation, economic
activities, social functions, and cultural patterns constituted one
measure of potential need for commuter air carrier service. Chicago
represents the major air transportation hub for travel to the north-
eastern U.S. and the midwestefn financial center; St. Louis is the

major air travel gateway to the southeastern U.S. and a midwestern
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manufacturing center; Kansas City is a major air transportation gate-

way. to the southwestern U.S. and a regional federal government center;
Minneapolis/St. Paul is a major air transportation gateway to the -
northwestern U.S. and a communication and manufacturing center. These
major metropolitan areas have trunk carrier services with which passengers
and cargo must interline to obtain effective and efficient schedule access
to the rest of the world. The unique and large-scale activities within
each of thesé major metropolitan areas also represent a concentration of
intercity travel destinations.

Proximity to existing certificated air carrier service was a sig-
nigicant factor in determining the potential applicability of third
Ievei carrier service. Since an intrastate route structure was the ul-
timate goal of the commuter air carrier feasibility study (28), the
proximity of communities to Iowa air carrier stations and the state
boundary air carrier stations (principally, Omaha, Sioux Falls, and
Quad Cities) was tabulated. If a community was within a reasonable ser-
vice distance of existing air carrier operations, it was considered un-
likely that any economically viable commuter air carrier service could
be established, Highway distances were also tabulated to certificated
air carrier stations in neighboring states which were close to Iowa (a
total of 10 cities). The original 63-community set of cities with 5,000
or more persons was reduced to 42 candidate communities by eliminating
those cities with certificated air carrier service and their associated
suburbs, and by including Coralville with Iowa City.

The number of manufacturing installations which employed 250 or

more employees in each of the 42 communities was also tabulated.
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Recognizing that manufacturing employment is a poor estimator of avia-
tion passenger demand, large manufacturing installations were considered
to be a relative measure of the potential need for executive and regional
marketing travel. Table X.l contains the summarized data for all 42
candidate communities considered for further.analysis.

Since, at this time, only the relativé merit of the wvarious com-
munities for commuter air carrier service was desired, a ranking system
was devised to weigh the factors included in estimating potential for
service., Proximity to major metropolitan areas (Kansas City, Minneapolis/
St. Paul, St. Louis, Chicago) was rated as:

1., Candidate community was more than 250 miles from all four = &

2., Candidate community was more than 250 miles from only three = 3

3. Candidate community was more than 250 miles from only two = 2
4. Candidate community was more than 250 miles from only one = 1
5. Candidate community was less than 250 miles from all four = 0.

If the candidate community was more than 60 miles from both Des Moines
and Omaha, one rating point for isolation was added, If the candidate
community was more than 50 miles from all of Sioux Falls, Cedar Rapids,
Sioux City, Waterloo, and Quad Cities, one rating point was added for
isolation, When the candidate community was more than 40 miles from
all other air carrier airports in its vicinity, one rating point was
added. This rating was gcumulative.

Each of the 42 communities was also rank ordered according to the
forecast of population change betweeﬁ 1970 and 2000 with the highest
ranking assigned to the community expected to have the largest increase,

and so on., The communities were also ranked according to the expected




Table X.1. Iowa community factors for commuter air carrier potential

- Population Distance to major metropolitan areas Closest air carrier Manufacturing plants 1970 air
U.S. census Forecast Minneapolis/ community with 250+ taxi passengers
Community 1970 2000 St. Paul Chicago St. Louis Kansas City City Distance employees . estimated
c o Algona : 6,032 7,100 188 397 465 283 Fort Dodge - 43 . . 1 o .57 . .
Ames 39,505 56,600 253 302 366 220 Des Moines 30 2 5,835 ) ‘
Ankeny 9,151 22,500 273 338 346 201 Des Moines 10 0 956
Atlantic 7,306 7,800 308 415 413 170 Omaha 60 0 723
Boone 12,468 13,100 268 327 381 224 Des Moines 45 0 1,401
Carroll 8,716 10,400 288 378 427 221 Fort Dodge 59 0 900
Centerville 6,531 7,900 375 331 212 173 Ottumwa 41 2 630
Chariton 5,009 5,400 340 339 254 169 Ottumwa 47 o} 454
Charles City 9,268 9,400 162 7297 347 335° Mason City 29 2 971
Cherokee 7,272 7,000 280 - 448 502 272 Sioux City 50 1 719
Clarinda 5,420 6,000 388 447 330 120 Omaha 89 0 500
Creston 8,234 10,200 365 392 301 155 Des Moines 76 1 839
Decorah 7,703 9,300 145 232 353 385 . LaCrosse, WL 64 0 772
Denison 6,213 8,800 315 403 449 216 Omaha 76 1 592
Estherville 8,108 8,300 190 443 515 328 Fairmont, MN 36 2 823
Fairfield 8,715 8,500 340 264 184 244 Ottumwa 25 2 900 ot
Fort Madison 13,996 13,300 383 257 134 240 Burlington 17 5 1,617 N
Grinnell. 8,402 9,900 276 282 255 241 Des Moines 51 0 860 N
Harlan 5,049 6,400 335 423 421 189 Omaha 47 0 458
Independence 5,910 6,200 235 248 282 326 Waterloo 23 0 556
Indiancla 8,976 13,500 310 339 290 181 Des Moines 17 0 933
Iowa City 47,744 63,200 303 217 206 300 Cedar Rapids 27 3 8,658
Iowa Falls 6,454 8,800 215 327 348 273 Mason City 47 0 621
Keokuk 15,173 13,700 390 282 115 215 Quiney, IL 40 4 1,786
Knoxville 7,755 7,600 305 313 251 195 Des Moines 37 0 779
Le Mars 8,159 11,400 287 479 539 323 Sioux City 26 o 829
Maquoketa 5,677 7,100 276 167 277 390 Dubuque 31 1 529
Marshalltown 26,219 31,300 250 276 291 251 Des Moines 50 3 3,514
Mount Pleasant 7,007 6,700 351 250 158 260 Burlington 28 1 687
Muscatine . 22,405 25,700 339 194 204 309 Quad Cities 32 5 2,893
Newton 15,619 16,500 286 296 270 221 Des Moines 30 2 1,852
N Oelwein 7,735 7,000 201 253 297 340 Waterloo 33 0 776
Oskaloosa 11,224 12,600 310 288 227 220 Ottumwa 25 1 1,230
Pella 6,784 10,200 280 303 244 218 Des Moines 37 2 660
Perry 6,906 7,600 298 352 366 225 Des Moines 30 1 675
-~ Red Oak - 6,210 5,100 380 446 398 149 Omaha an 53 L. 1, R 592

Shenandoah 5,968 5,700 402 468 390 127 Omaha 66 0 563
Spencer 10,278 11,900 - 226 445 517 309 Worthington, MN 55 1 1,103
Storm Lake 8,591 10,900 263 435 484 272 Fort Dodge 61 1 884
Washington 6,317 6,700 33 236 189 270 Ottumwa 54 1 604
Waverly 7,205 9,200 190 285 317 320 Waterloo 14 1 711
Webster City 8,488 8,300 243 350 353 255 Fort Dodge 21 1 871

Source: Table 11.1, Reference 28.
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number of annual air taxi operations (assumed 0.5 commuter air carrier
potential passenger per operation) with the highest ranking assigned to

the largest number of operations. The results of this ranking are shown
in columns one through six of Table X.2, Some concerﬁ was expressed that
the magnitude of the population change rankings énd the air taxi operations
rankings might be dominating the final r%nking since_the other two measures
could not provide the unique discrimination possible in population and

air taxi operations, Therefofe, a composite ranking was developed by
scaling the annual air taxi operations and the population change into

the same ordinal magnitude. as the other two factors. (Scale values are
footnoted in Table X.2.) The "composite index" rating was the ranking
used to estimate the potéﬁtial of a community to utilize commuter air
qarrier services.

The 42 communities were grouped according to the ranking by the com-
posite index as shown in Table X.3, Note that the cities in which third
level carrier service was either existing or had been attempted ranked
high, Also, two communities with a significant degree of isolation which
had no history of commuter air carrier service ranked quite high: Denis&n
and Storm Lake. Service areas were hypothesized which could be adequately
served by a one- or two-stop flight. If more than two stops are required
to reach the airport with numerous flight interline opportunities or major
socioeconomic activities, the commuter air carrier service was considered
to be ineffecfive in terms of time and cost by comparison with automobile
transportation,

A radial spoke route structure with non-stop flight between the

smaller or isolated city and the larger hub airport city was considered




‘Table X.2. Ranking of candidate communities for commuter air carrier service potential

. Air carrier Adr-taxi Population Large Community Air-taxi Population Composite
access operations - change manufacturing Summed potential operations change index
Community Tanking ranking ranking ranking ranks ranking index?® index ranking

Algona 2 36 19 5 62 32 5 4 17

~  Ames 3 -2 4 4 13 1 1 1 1
Ankeny 3 12 1- 6 22 3 5 1 9.
Atlantic 3 25 26 6 60 27 5 5 33
Boone 3 8 29 6 46 17 4 5 25
Carroll 2 15 17 6 40 11 5 4 20
Centerville 3 31 14 4 52 23 5 3 9
Chariton 3 42 25 6 76 39 6 5 37
Charles City 4 11 32 4 51 21 5 5 25
Cherokee 2 26 36 5 69 35 5 6 25
Clarinda 2 40 23 6 71 36 6 4 25
Creston 2 19 13 5 39 10 5 3 9
Decorah "3 24 15 6 48 19 5 3 20
Denison 2 35 5 5 47 18 5 1 5
Estherville - -3 21 31 4 59 26 5 5 20
Fairfield 4 15 35 4 58 25 5 6 33
Fort Madison 4 7 ©.39 1 51 21 3 6 6
Grinnell 3 18 18 6 45 16 5 4 25 :
Harlan 3 41 11 6 61 30 6 3 25
Independence 4 38 30 6 78 40 5 5 37
Indianola 3 13 3 6 25 4 5 1 9 =
Iowa City 4 1 7 3 15 2 1 2 2 ™~
Towa Falls 3 32 8 6 49 20 5 2 17 = ;
Keokuk 4 6 41 2 53 24 3 ‘6 9 . |
Knoxville 3 22 33 6 64 33 5 6 37
Le Mars 2 20 A 6 35 8 5 2 9
Maquoketa 4 39 12 5 60 27 5 3 20
Marshalltown 3 3 16 3 25 4 1 4 4
Mount Pleasant 4 28 | 37 5 74 38 5 6 37
Muscatine - 4 4 21 1 30 6 1 4 2 ‘
Newton 3 5 28 4 40 11 3 5 9
Oelwein 3 23 40 6 72 37 5 6 37
Oskaloosa 5 9 22 5 41 13 4 4 25
Pella 4 30 3 4 41 13 5 1 6 |
Perry 3 29 24 5 61 30 5 4 20 ‘
Red Oak 3 35 42 5 85 42 5 6 33
Shenandoah- 2 37 38 6 83 o al 5 6 33
Spencer 2 10 20 5 37 9 4 4" 9 -
Storm Lake 1 16 10 5 32 7 5 3 ] |
Washington 3 33 27 5 68 34 5 5 25
Waverly 3 27 9 5 44 15 5 3 17
Webster City 4 17 34 5 60 27 5 6 37

Source: Table 11,2, Reference 20.

2 pnnual air taxi operations categorized: (0 - 500) = 6, (501 - 1000) = 5, (l001 - 1500) = &, (1501 - 2000) = 3, (2001 - 2500) = 2, (2500 +) =1

b Population change categorized: (less tham 0%) = 6, (+ 0.1 to *+ 10.0%) = 5, (+ 10.1 to + 20.0%) = 4, (+ 20.1 to + 30.0%) = 3, (+ 30.1 to + 40,0%)
= 2, -(greater than + 40,0%) = 1 !
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Table X.3. Community groupings for commuter air carrier service

potential
Composite
index ranking Communities achieving that rank
1 - Amesb
, c . b
2 Iowa City, Muscatine
b
4 Marshalltown
5 Denison
6 Storm Lake, Pella, Fort Madisonb
9 Keokuk,b Ankeny, Indianola, LeMars, Spencer,b
Creston, Newton, Centerville
17 Waverly, Iowa Falls, Algona
20 Carroll, Decorah, Estherville, Maquoketa, Perry
25 Oskaloosa, Grinnell, Boone, Charles City, Harlén,
Washington, Cherokee, Clarinda
33 Fairfield, Atlantic, Shenandoah, Red Oak
37 Webster City, Knoxville, Oelwein, Mount Pleasant,

Chariton, Independence

Source: Table 11.3, Reference 28.

a s . . s
Lowest rank indicates highest potential; tie ranks tabulated at
highest order.

Communities with a past history of third level carrier service,

c . . . . e . . .
Community previously having certificated air carrier service,




126

ideal. Research and study conducted for that report and previously

published information was considered insufficient to identify what

size or characteristics were needed for the outlying community to

generate enough traffic to sustain a route. Figure X.1l indicates
several potential commuter air carrier routes recommended for further
feasibility investigation.

Analyses conducted in this study (28) resulted in a planning re- |
search design consisting of 17 communities to be included in air travel
demand inventories. Communities selected for analysis included those
having commuter airline service (Clinton, Dubuque, Fort Madison, Keokuk,
Pocahontas, and Spencer), those communities receiving certificated air-
line service but exhibitiﬁg low passenger ‘demand levels (Burlington,

Dubuque, Fort Dodge, Mason City, and Ottumwa), and communities that the

1976 Update to the Towa Airport System Plan identified as needing further
study to evaluate the potential to sustain commuter airline operation
(Ames, Carroll, Decorah, Denison, Marshalltown, Muscatine, and Storm

Lake).

Inventories Conducted

Secondary Data Sources

A variety of documents and sources of secondary data were inven-
toried and utilized'to various degrees in the analysis stages. To
the maximum extent possible, this planning research was based on sec-
ondary data. Implementation of recommendations resulting from the
analysis should be possible with a minimum expansion of local bureauc-

racy and minimum interference into a relatively free market segment of
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the transportation industry. The primary sources of secondary data

utilized in this planning research are listed in Table X.4. Specific

reference to individual data sources is made in this report as each is
{

utilized in detailed analysis.

Table X.4. Sources of secondary data

Source Typical document

U.S. Bureau of Census General social and economic character-
istics (by state).

Civil Aeronautics Board Airport activity statistics (annually).
Federal Aviation Administra- Office of Management Systems reports on
tion commuter girline activity; Office

of Aviation Policy reports on
commuter airline activity.

U.S. Transportation System Special studies dealing with commuter
Center air carriers.

Iowa Department of Trans- Community trip origin and destination
portation reports; intercity trip inter-

change tables; state transportation
plans; state airport system plans;
special studies of commuter airline

operation,
Iowa State University Library Official Airline Guide
The various states Commuter airline planning studies

(Coastal Plains Region, Nebraska,
Ohio, Oregon, Pacific Northwest
Region).

Commuter Airline Association The Digest (monthly newsletters);
of America periodical reports and bulletins.




Primary Data Sources

Iravel Agency Survey

Télephone books for the 17 study communities were éxamined'to ob-
tain listings of the travel agencies serving these communities. A
total of 32 agencies were identified of which data in onelform or an-
6th¢r were obtained frOm 25 agencies. Cboperating agencies of interest
to this study ﬁere 1ocatéd'in Ames, Burlington, Clinton, Carroll, Clear
Lake, Decorah, Dubuque, Fort Dodge, Harlan, Marshalltown, Mason City,
Muscatine, Newell, Ottumwa, Spencer, and Storm Lake. Data sought from
each agency contacted included (1) the address of each person purchasing
public tfansportation tickets during the month ovauly 1976, (2) the
final trip destinétion of each public transportation ticket sold iﬁ
July 1976, (3) the airport or station where public transportation was
first boarded for each Jﬁly 1976 ticket, and (4) the montﬁly ticket
volume sold by public tramsportation modéE for 12 months prior to July
1976. Data actually obtained varied from all items sought aﬁ éeveral
agenéies.to only ‘a brief summary total of ticket sales at several agen-
cies to no information. A listing ofvagencies contacted with a brief
notation as to the nature of the déta ﬁrovided is contained in Appendix G.
The research staff is particularly indebted to those agencies which con-
tributed their time and effort to furnish the desired data. |

On-boérd Commutexr Passenger Survey

An initial question posed in the development of this planning re-
search asked to what degree the persons riding commuter airlines and
those riding other transportation modes have similar social and economic

travel purposes. In order to examine passenger characteristics, travel
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purposes, economic evaluation of competing modes, and a%titudee toward
public policy measures, en on-board survey was conducted sampling pas-
sengers on all flights serving Iowa cities. On-board surveys were used
rather than waiting room surveys beeaese at many commuter air cerrier
stations it is difficult to define the passenger waiting area. Also,
at each statien a very small number of passengers board? making the
data collectien process more efficient if passengers are intercepted
en route. A total of 226 eoﬁmuter airline passengers who were flying
into-or out of Iowa stations responded to the survey. Each airline Wae
sampled for three consecutive days during the period July and August,
.1976. The distribution of the sample is shown in Table X.5. No per-
son was surveyed more than once if a repeat flight or d return leg of

a reund trip occurred. Only two persons refused to participate in the
survey. The high rate of pessenger participation is attributed to the
excellent cooperation of the management and the flight personnel of

the commuter air carriers. (A facsimile of the survey form is included

in Appendix H.)

Table X.5., Distribution of on-board interviews

Airline Cities servedA Interviews Percent
Mississippi Valley Airlines Dubuque and Clinton 133 58.8
Brower Airways Fort Madison and Keokuk S 4l 18.2
Mesaba Airlines : Spencer and Pocahontas 52 23.0

Total : ‘ 226 100
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Certificated Air Carrier Waiting Room Passenger Survey

It was necessary to verify the degree to which certificated air
carrier passenger characteristics, travel purposes, economic evalua-
tions of competing modes, and attitudes toward public policy measures
coincided ﬁith those of commuter air carrier passengers in order to
hypothesiie the impact of replacing thé certificated carrier with a
commufer carrier. The airport terminél waiting rooms at Burlington,
Dubuque, Fort Dodge, Mason City, and Ottumwa were surveyed on three
consecutive days during July and August, 1976. (A facsimile of the
survey form is included in Appendix H.) A total of 229 certificated
airline passengers completed the survey questionnaire. As indicated
in Table X.6, at the stations where coﬁplete information was made
available, the survey pérsonnel were able to contact about one-half
6f the passengers boarding to issue survey forms, and about one-half

of the forms issued were completed and returned. The difference in

Table X.6. Distribution of waiting room interviews

Passengers Survey forms Interviews Percent of
City boarding issued completed passenger interviews
Burlington 163 91 51 22.3
Dubuque NA NA 95 41,5
Fort Dodge 54 - 33 18 | 7.8
Mason City NA 73 31 | 13.8
Ottumwa NA NA 34 14.8
. Total 229

NA - Not available
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passenger participation as compared with the on-board cémmuter air
carrier survey is attributed.to the folloﬁing factors: (1) less time
was available to complete the form from time of arrival at the airport
terminal until departuré time than was available en route; (2) pas-
sengers taking the survey form on-board were prdvided self—addressed
stamped return envelopes, but no survey person was on the plane to
answer questions about the form or about the survey; (3) certificated
air carrier flight personnel were informed; (4) it was difficult to
identify passengers in a waiting area and contact them without appearing
to be one of the notorious airport solicitors. Subsequent analysis of
the sample characteristics will indicate that since no significant
differences existed between certificated and commuter air éarrier pas-
sengers, having approximately equa} sample sizes is convenient.

Household Survey

A Questipnnaire was‘mailéd to a sample of households from each of
the 17 study communi ties seeking the same information on the economic
evaluation of competing travel modes, attitudes toward public policy
measures, and general househo}d travel patterns as was asked of commuter
air carrier and certificated air carrier passengers., An initial mail-
out sample varied from three to five percent of'the hoﬁseholds as listed
in current telephone directories, with the percentage varying inversely
with population, The questionnaire was excessively long and too in-
volved to attempt to replicate through the mail what had been adminis-
tered to air carrier passengers in a personalized manner. All local
newsPaperé were informed of the survey, and good coverage was provided.

A return rate of about 50 to 60 percent was hoped for in spite of the




complexity of the form. (A facsimile of the survey form is contained
in Appendix H.) 1In the period two to four weeks after the initial
mailing a follow up mailing was made to all households not replying.

The return rate varied from 20.6 percent to 34.6 percent as.shown in
Table X.7. The final returned sample represented from 0.619 to 1.731
'percent of the community households, with an overall average of approxi-

mately one percent,

Demographic Characteristics of Survey Respondents

Tables X;S, X.9, and X.10 contain a socioeconomic description
of the three samples ;nd the U.S. Census data for the cities aséociated
with each sample survey. As is to be expected, the airline passengers
are of a social struéture typified by high incomes, being well-educated,
and being members of the working age group. The household survey réé
sponses have the expected bias in the same directions due to the com-~
plexity of the questionnaire. Note that commuter air carrier and cer=~

tificated air carrier passengers are essentially identical,




Table X.7. Distribution of household survey responses
Number of Percent of Completed
households total survey Percent of Percent of
City selected households forms forms mailed total households

Ames 587 4 141 24,0 0.962
Burlington 528 4 117 22.2 0.886
Carroll 175 5 37 21.1 1.057
Clinton 524 4 118 22,5 0.906 :
Decorah 160 E 46 28.8 1.438
Denison 133 5 37 27.8 1.391
Dubuque 669 3 138 20.6 0.619
Fort Dodge 432 4 112 25.9 1,037
Fort Madison 264 5 57 21.6 1,094
Keokuk 269 5 73 27.1 1.354
Marshalltown 424 4 124 29.2 1.170
Mason City 565 - A 130 23.0 0.920
Muscatine 468 5 98 20.9 1.047
Ot tumwa 447 5 103 23.0 1.152
Pocahontas’ 52 5 18 34,6 1,731
Spencer 215 5 57 26.5 1.326
Storm Lake 184 5 60 32.6 1.630

Total 6,096 1,466 2.0 1.004




Table X.8. Household income distribution of survey respondents and associated cities

Annual | Commuter airlines Certificated airlines Households
household ' '

income 1970 _ 1970 1970

level Survey percent census percent Survey percent census percent Survey percent census percent

Less than .

$5,000 0.5 16.7 3.1 17.6 7.7 18.3
$5,000 - ‘ '

$9,999 6.6 . 33.9 5.7 " 35.0 18,3 34.6
$10,000 - '

$14,999 9.6 31.1 13.0 30.7 27.4 29.6
$15,000 -

$24,999 34,0 15.0 34,2 13.5 : ©31.7 14,3
$25,000 - \ -

$49,999 37.6 2.7 33.2 . 2,6 12,2 2.9
$50,000

or more 11.7 0.5 10.9 0.5 2,6 0.6

geT
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Table X:.9. Age distribution of survey respondents and associated cities’

Commuter Certificated

airlines airlines . ° Households

1970 1970 ‘ 1970

Survey census Survey census Survey census

Age bracket percent jperCent_ percent percent perqent percent
Under 18 years 3.7 38.9 2.5 38.5 0.4 37.8
18-24 years 8.9 7.4 11.8 7.2 10.5 9.3
25-39 years 3.4 15,9 40,4  15.4 30,1  15.8
40-64 years 48.1  25.6  41.9 25,9 42,0 _ 24.8
65 years and older 2.8  .12.2 3.4 13.0 1.7.1' 12,3

a U.S. Census data age gfoups,bfeak at ages 0-19 and 20-24 years.
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XI., ANALYSIS OF AIR TRAVEL DEMAND

Demand Indicators

Indicators From the Literature

A significant body of research and planning literature was examined
in this study to gain depth and insight into potentially useful indica-
tors of commuter airline demand. A wide variety of indicators was found
to have been used in the past. Among the more commonly occurring véri-
ables were household income 1evels (29,30?31,32), employment activity or
categories (29,30,32), accéss to aviation facilities (21,30,31,33,34,35),
population of city (17,21,31,32,34,35), aviation activity level (17,34,
35,36), travel cost and travel resistance factors (31,34), general popu-
lation characteristics (32,37), and traveler characteristics (38). Com-
miter airline demand indicators for use iﬁ this planning research effort
were subsequently selected on the basis of three criteria: (1) the
variables (indicators) had to appear to be logical characteristics of Iowa
communities since demand estimates were required in communities with no
air service; (2) the variables should have been substantiéted as valid
measures of demand by prévious research; (3) the variables should repre-
sent measures easily obtained or omes for which data were readily ac-
cessible.

The studies reviewed in the literature alsq enumetrated a wide range
of specific variables used in estimating passenger demand. Among the
most frequently used variables were popuiation, income, retail sales,
and employmént (classified by occupationai categories). Other variables
used less frequently included wholesale sales, miles to the nearest

hub airport, education level, and age.
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Commuter Air Carrier On-board Survey

Additional input to the variable selection process was provided by
the commuter airline on-board survey results. Socioeconomic characteris-
tics of the passengers which appeared to reinforce the above variable
list included«occupation,lannual household income, age, and education
level. Of the total number of respondents, the results -revealed that
81.6 percent of the heads of household were from professional, technical,
or managerial éccupations; 83;0 percent of the households had annual in-
comes of at léast $15,000; over 85 percent of the passengers were 25 years
of age or older; and about 60 percent of the passengers were college grad-
uates.

Tables XI.1 through XI.5 contain data on trip length, trip purpose,
frequency of flying, reason for traveling a commuter\airline, and the
occupation of the household head for commuter airline passengers. Com-
parable data for certificated airline passengers are shown in Tables XI.6
through XI.10. |

In addition to the dominant values noted above for the commuter air
carrier survey results as a whole, the sample ﬁas subdivided into medium-
sized cities (Dubuque and‘Clinfon) and’ small cities (Fort Madison, Keokuk,
Pocahontas, and Spencer). There was some concern that the characteristics
of passengers-traveling to the small cities might be substantially dif-~
ferent from those traveling to the medium-sized cities. 1If so, the com-
muter air carrier survey results would have to be stratified when they
were used in conjunction with the certificated air carrier survey results,

The differences between 190—149 miles and 150-199 miles in Table XI.l are

due to the geographic proximity of Clinton to Chicago. Otherwise, the
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Table XI.1l. Commuter -airline passénger total trip length

Total Small cities | Medium cities
Trip ‘ ‘
length, miles Responses Percent Responses Percent Responses Percent

100-149 ' 32 14,7 1 1.1 31 24.8

150-199 62 28.4 38 40,9 2 19.2
200-299 49 22,5 24 . 25.8 . 25 20.0
300-399 8 3.7 1 . 1.1 7 5.6
400-499 7 32 s s 2 1.6
500 or more 60 27.5 2 25.8 36 28.8
Total 218 . 100.0 9 100,0 125 100,0

Table XI.2. Commuter airline passenger trip purpose

Total Small cities Medium cities
Trip : . .
purpose Responses Percent Responses DPercent Responses Percent
' Business 164 74,2 69  74.2 95 74.2
Personal or
family affairs .
or shopping 15 . 6,8 4 4.3 11 8.6
Medical 1 0.5 - - 1 0.8
Social or o - o : A
recreation 39 17.6 19 20.4 - 20 - 15.6
Other 2 0.9 1 1.1 1 0.8

Total 221 100.0 93 100.0 128 100.0
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. /
Table XI.3. Number of times commuter airline passengers had previously
flown on commuter airlines in past year

Total Small cities Medium cities
Previous
air trips ‘Responses Percent Responses Percent Responses Percent
0 119 54.6 47 51.6 72 56.7
1l or 2 27 12,4 11 12.1 16 12.6
3 or 4 o 9.6 9 9.9 12° 9.4
5 or 6 19 8.7 8 8.8 11 8.7
7-12 ‘ 11 5.0 4 4.4 7 . 5.5
13-24 11 5.0 5 5.5 6 4,7
25-36 7 3.2 5 5.5 2 1.6
Over 36 3 1.4 2 2.2 1 0.8
Total 218 99.9° 91 1100.0 127 100.0

a :
Does not equal 100 percent due to rounding.

results are essentially the same. In Tables XI.2 and XI.3 the fesults
are essentially the same. 1In Tables XI.2 and XI.3 the results are nearly
identical for small and medium-sized cities. 1In Table XI.4 the differ-
ences in responses between the two sample subgfoups are mostly in the.
degree to which "travel time plus gther factors'" and "only airline avail-
able" were responses, Since both of these responses are related to the
degree to which a community is isolated, and since research assistants
had to decide into which category to ﬁlace a written response, these
differences are considered trivial. The small city responses tend to be

more strongly grouped in professional-technical-managerial occupations
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Table XI.4, Commuter airline passenger reasons for traveling by
commuter airline

Total Small cities ' Medium cities
Reason Resbonses Percent Responses Percent Responées Percent
Travel time
saving 72- 34.8 26 30.2 46 138.0
Travel cost.
saving 1 0.5 1 1.2 - -
Convenience or .
scheduling 57 : 27.5 26 30.2 31 25.6
Comfort 1 0.5 1 A 1.2 - -
Owned no ?ar
or one not : .
available 1 0.5 - - 1 0.8
" Travel time plus o
other factors 23 11,1 15 17.4 8 6.6
Only. airline
available 41 . 19.8 13 15,1 28 23.1
Other | 11 5.3 4 4.7 7 5.8
a

Total 207 " 100.0 86 100.0 121 © 99,9

2 Does not equal 100 percent due to rounding.

than the medium-sized cities as shown in Table XI.5. However, the bias
is not great enough to warrant separate analysis; therefore all subsequent
analysis was done with the total sample.

When the certificated air carrier survey results in Tables XI.6
through XI.10 are comparea with the commuter survey r;sults in Tables
XI.1l through XI.5, a few differences are noted. A substantially higher

proportion of the certificated carrier passengers were making trips over
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Table XI,5. Commuter airline passenger occupation of household head

Total Small Cities . Medium cities

Occupation Responses Percent Responses Percent. Responses Percent

Professional,

technical, .

or managerial 164 81.6 70 ‘ 87.5 94 77.7
Farm owner or .

manager 3 1.5 1 1.3 ; 2 . 1.7
Clerical or

sales 12 © 6.0 6 7.5 . 6 5.0
Craftworker,

equipment

operator or - , .

laborer 5 2.5 - - 5 4,1
Unemployed 2 1.0 1 1.3 1 0.8
Retired 4 2.0 1 1.3 3 2.5
Other 11 5,5 1 1.3 10 8.3

Total 201 = 100.1% © 80 100,22 121 100,12

% Does not equa1~100 percent due to rounding.

500 miles in length, and a somewhat higher proportion of the same group
than ;he commuter air carrier passengers were traveling for social/recre-
ational pﬁrposes. The two factors éhould be reinforcing but do not
totally explain the differences. Certificated air carrier passengers
were a little more experienced iﬁ flying (compare Tables XI.3, Xi.8),
were a bit more interested in travel time savings and less interested in
convenience as reasons to fly (compare Tables IX.4, IX.9), and both

samples had nearly identical occupational profiles (compare Tables XI.5,




Table XI.6. Certificated airline passenger total trip length

Trip length, miles - Responses / Percent
100-149 - | R o o
150-199 | | 15 . 6.8
200-299 - ' I R PR
300-399 | | - o 155
400-499 - . 11 . 5.0
500 or more - 127 58,0

Total . B , 219 . 100.0

Table XI.7. Certificated airline péssenger trip purpose

Trip purpose ‘ ' ‘ ‘Responses . Percenﬁ

Business ‘ ' | 140 _ | 61.4

Personal ér family affairs or shopping - 20 | : 8.8
Medical BT | 0 .0

Social or recreation 17 ' 61 26.8

" Other S B 7 3.1

Total 228 . 100,12

2 Does not equal 100 éercent due to rounding,.
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Table XI.8. Number of times certificated airline passengers had
previously flown on airlines in past year

Previous air trips Responses ' Percent

0 . 93 41,3
‘1 or 2 52 23.1
3 or 4 21 .903
5o0r 6 o 21 9.3
7-12 .13 5.8
13-24 10 L. 4
25-36 9 ,' 4.0
over.36 - 6 - 2.7

Total 225 . 99.9

a
Does not-equal 100 percent due to rounding.

XI1.10). Since Tables X.8, X.9, and X.10, discussed in the previous chap-
ter, indicated little difference between the two samples with respect to
age profile, education profile, or income profile, the two samples were

considered equivalent for use in demand analyses.

Indicators Selected for Regression Analysis

A sfepwise multiple regression_analysis was utilized to develop an
equation to estimate the average daily passenger enplanements (ADPE) at
each of the 17 study communities. The final equation form had to be such
that it could be applied to any community in addition to the study cities.

After considering the passenger characteristics obtained from both the

commuter air carrier on-board survey and the certificated air carrier

4
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Table XI.9. Certificated airline passenger reasons for traveling by
certificated airline :

, Reason Responses - =~ Percent
 Travel time saving ' 84 . 38.5
Travel cost saviné ‘ : 1 0.5
Convenience or schedﬁling | . 26 : 11.9
Comfort | : ' 1 | ;.0,5
' Owned no car or one not available | ‘ 3 1.4'
Travel time plus other factors 66 : 30.3
Oniy airline available e ' 15 i_ 6.9
Other - o S 10.1

Total ’ - 218 100.12

2 Does not equal 100 percent due to rounding.

waiting room survey, as well as'the readily available sources of secondary
data, a decision was made to select only a few variables for initial in-
clusion in tﬁe régression analysis. Five variables were chosen after care-
. ful evaluation of previous studies, the on-board passenger survey results, -
and the existing problem., These variablés were (1) POPL = 1970'community
population, (2) INCOME = percentage of families in the commﬁnity witﬁ
annual incomes of at least $15,000, (3) OCCUP = percehtage’of persons in .
the community employed in professional, technical, or managerial ocgupa- :
tions, (4) EDUC = percentage of persons in the community over 25 years

of age with four or more years of college,.aﬁd (5) ISOLATE = miles to the

nearest hub airport. All five variables seemed reasonable and logical
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Table XI.10, Certificated airline passenger occupation of household

‘head

Occupation - \ " Responses Percent
Professionai, technical or‘mahagerial‘ - 139 73.5
Farm owner or manager - 10 5.3
Clerical or sales worker 8 ‘ 4,2

Craftworker, equipment operator or

laborer . - 10 5.3I
Household or service worker . : 2 . 1.1
Unemployed . ' 4 2.1
Retired . | | 5 - 2.6
Other ° ‘ 11 5.8

' a

Total : 189 " 99,9

a
Does not equal 100 percent due to rounding.

indicators of demand and had been substantiated in previous research,
Also, data for the first four variables were readily available from the

U.S. census.

Regression Estimator of Demand

?

Stepwise ﬁu}tiple regression was the technique used in the develop-

ment of an equétion-to estiméte commuter éiriine passenger demand for |
the 17 stu&y communities. This technique provides a means of choosing

ihdependent variables to insure the best prediction possible with the

fewest independent variables. The method recursively constructs a
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prediction equation one variable at a time. The first step is to pro-
vide the single variable which is the best predictor. The second vari-
able to be added‘to the regression equation'is fhat which provides the
best prediction in conjunction with the first variable. This process
is continued until all the independent variables have entered oé until
no other variable will make a significant contribution to the equation.

Data were obtained from references 36 and 39 for 58 communities
having certificated or commuter air carriér service during 1974 in Iowa,
Nebraska, Minnesota, Illinois, Missouri, and Kansas. Since the U.S.
Census data are for 1970,'i£ was desirable to have commuter air carrier
activity for a year reasonably close to 1970. Military statiomns were
not accepted as typical since Iowa has no military installations gener-
ating commuter airline travel. Appendix J contains the data analyzed
initially,. After the first regression test it was decided that the
average daily passenger enplanements at Manhattan, Kansas, and Joplinm,
Missouri, were too large ‘to be consistent ﬁith the Iowa communities for
which an estimating equafion was sought.

The details of the analysis steps a?e contained in Appendix I. The
resulting prediction eqﬁation was:

ADPE = 2.81694 + 0.09372 (ISOLATE X POPL)

With a coefficient of determinatidn of 0.401 and a t-value of 6.01 for
the regression coefficient, based on a sample of 56 data points. No
higher R2 value wés ever achieved with any equation that did not display
intercorrelétion among the independent variables,-or much larger constant
terms, or trivial independent variables (such as the cube of population).
This equation is considered to be a reasonable estimator of the ultimate

commuter airline demand that might be manifest in a mature market, i.e.,
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a community that has had continuous commuter air carrier service for
se&eral years. Table XI.ll contains the estimated ultimate demand for
commuter air cafrier service at the 17 study communities. Note that
the equation tends to underestimate the current demand level at locatioms
having frequent and direct connections to a major air hub such as Chicago
(for example, Dubuque and Burlington). Mason City is strongly under-
estimated, and while it does not have direct connections to Chicago there
are frequent connections. With the exception of Fort Madison and Keokuk
it tends to approximate current utilization of existing services. This
does not mean that this is all the air travel demand. It does indicate
that with respect to the six-state data base the level of service provided
by commuter and certificated airlcarrier and the passenger utilization
thereof is fairly consistent. There has long been an aviation demand
hypothesis that passenger utilization was very sigﬁificantly affected by
service levels, especially in frequency of flights. The recent expansion
of service at Clinton and Dubuque may provide a local case study to ob-
serve such effects, The low predicted ultimate passenger enplénement
levels at Decorah, Denison, and Pocahontas will be examined in more de-
tail in Chapter XII, |

As a check on_the validity of concentrating on the analysis of the
previously designated 17 communities, the demand estimating equation was
applied to the remaining 32 communities originally examined as éotential
commuter air service cities.in the 1976 Update of the Iowa State Airport
System Plan, Table XI.l2 contains the estimated demand' from these com-
munities in descending ordér of average daily passenger enplanements.

The lowest one-half of the estimated activity levels in Table XI.12




151

Table XI.11l, Estimated demand for commuter air carrier service in a
mature market at 17 selected Iowa communities

Community Average daily passenger enplaneménts (ADPE)
Ames 15.19
Burlington 23.81% ;
Carroll 9.56
Cliriton 15.94°
Decorah . 7.32
Denison ‘ (6,75
Dubuque 62.52°
Fort Dodge 28.96d
Fort Madison 14.63e.
Keokuk 16.87°
'Marshalltown 15.47
Mason City 25,31%
Muscatine 9.28
Ot tumwa 25.31d
Pocahontas I 4269b
Spencer 1I.25b
Storm Lake 8.72

a . s g .
Significantly underestimates current utilization of certificated air
carrier service, '

Approximates

¢ Approximates
but does not

Approximates

current utilization of commuter air carrier service.

current utilization of certificated air carrier service
account for current commuter air utilization.

current utilization of certificated air carrier,

€ i .o . 1 . .
Significantly over estimates current utilization of commuter air
carrier service,
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Table XI.12, Estimated demand for commuter air carrier service in a
mature market at 32 selected Iowa communities

Community ADPE Community ADPE
Centerville 14,78 | : Atlantic. . 6.10
Estherville 12.56 Knoxville 5,82
Iowa City 11.81 LeMérs ' 5.82
Fairfield 11.25 ' Towa Falls 5.63
Algona 9.56 Red Oak | | 5.63
Oskaloosa 9.00 Shenandoaﬁ 5.63
Newton 8.82 _ Washington 5.63
Webster City - 8.82 Pella 5.44
Boone 8.44 ' Perry 5.44
Mount Pléasant ' 8.07 | - Ankeny 5.25
Grinnell 7.88 : * Chariton 5.16
Creston 7.32 | Harlan 5.16
Charles City 7.03 - Oelwein 5.07
Cherokee ' 6.75 Indianola 4,69
Maquoketa 6.19 . Independence 4,50

Clarinda 6.10 Waverly 3.47




(beginning with Atlantic) exceed only Pocahontas' activity among the 17
primary candidate communities. Theée same 16 cities are all within‘60'
air miles of a hub'airport, which distance is too short for an efficient
stage length flight into a connecting air service unless such a flight
was a short-haul portion of a commuter air carriér route developed pri-
‘marily to service some other city at a greéter distance,

The 16 higher activity estimates in Table XI.1l2 contain four cities
that are too close to a hub airport to be considered feasible’commuter
air communities‘except as noted above (Boone, Charles City, Iowa City,
and Néwton), Nine of the remaining cities are between 60 and 100 airl
miles from a hub airport, which is an undesirably close prbxhnity for
effective competition with the automobile but may be feasible iﬁ special
circumstances of high expected demand and apprdpriate ground facilities
(Centerville, Cherokee, Clarinda, Creston, Grinnell, Maquoketa, Mount
Pleasant, Oskaloosa, and Webster City). Oskaloosa's airport is so close
to Ottumwa's airport that as long as certificated service exists at
Ottumwa commuter service to Oskaloosa is impractical. Webster City and
Fort Dodge are in a similar relationship.geographically. Centerville
is the only community with an estimated potential demand high enough
to warrant any more detailed study. Geographically, Centexville is
sufficiently isolated from Des Moines as a hub airport, from Ottumwa
as a certificated air carrier with a low level of service, and from
Interstate 35 as a major interstate regional access route that as the
Rathbun Reservoir recreational area develops it might juétify develop~-
ment of a commuter airline connection. Initiation of a commuter air-

line route to Centerville would require the development of recreational
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facilities oriented to types of tourism that did not reqﬁire large
amounts of personal géar. Current facilities in the area do not appear
sufficient to yield the predicted demand level for at least 5 to 10 years.
Only Algoha, Estherville, and Fairfield are mbre than 100 air miles
from a hub airport and simultaneously ha&e sufficient-predicted ultimate
demand to waréant further consideration. However, Fairfield is near
Ottumwa (current certificated aif carrier airport), and Estherville is
near Spencer (current commuter air carrier airport). This implies that
both of these cities Would have to be considered a portion of an expansion
system, perhaps in conjunction with replacement service at a low service
level air carrier station, rather than as independent coﬁmuter air stations.
Algona is still near enough to the Mason City airport thét as long as a
reasonable number of flights serve Mason City it is not l