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ABSTRACT T

_ ' ANALYSIS OF FACTORS AFEECTING. MODE °© . . . . ..
J . CHOICE FOR THE JOURNEY TD WORK '
) . TRIP ~ CASH STUDY, WINDSQR, ONTARIO
. . by

Patricia Catherine Miskovsky-Janisse

- -

., This thesis focuses 'on one aspect of transportation,

-

Eﬁ/:' modal choice, in an attempt to provide some insight into

the factors that characterize mode users for the journey.

to work trip. The analysis usés the'City of Windsor as,' E -
; i T .

a case study. The units of analysis were by the sub—‘

regions of planning districts.
All the basic datd vas provided by a questionnaire,
l‘ -
specially designed for this research and from the City of

*Windsor Planning Department. Data were divided into three
categories: socio-eceonomic, perception and cha;actéristics
of tHe mode. Once the users were classified as a car or ' ¢

' bus user, profiles were developed for each of'theAcateQOries.

°The results from the‘gnalysis characterized car users

as: ﬁale head of household, ;;}bined household income of

$25,000 or more; two'ca; household, live in a single famil§ -

home, high school/university education and consider conven-

* lence and reliability of the mode as important variables.
B ’

N ¢

iv



Bus users were. characterlzed as. female head’ of
household low 1ncome (comblned household intome of less

than $20,000), live in ngher density areas than car

usérs, live in duplexes and apartments, one cat household

0.

education hlgh school or less and con51dered cost, conven—A

[

_ience and rellabrllty of the mode as important- varlables.

-

hAn important contribution”of.the thesis is that
improvements to the existing publlc transportatlon system
can be suggested through the aid -of this research. The
transportatlon planners.can concentrate on improvements

to the transportation system in the pPlanning areas that

exhibit the characterlstlcs those of the bus user. The

th651s-prov1des the' transportation planners qith a reduced

set of variables which can be used to make improvements to

the system on’a day to day basis.

3

.l .
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\transportation problems may often be only A matter of - N
. -

T detallrng of a number df alternatlve strategles for provmdlng

~

ANALYSIS OF FACTORS AFFECTING TRANSPORT - MODE CHOICE ’ -
FOR 'THE JOURNEY TO WORK TRIP CASE STUDY - e,
- . WINDSOR, ONTARIO
CHAPTER I L ’
- INTRODUCTION
In many respects transportation may be considered one ,
Of the major causes of present urban problems and also one
Of.their symptoms.- Although attempting to solve urban
’ . - R . . . K
-tackling ‘one of the ' symptoms of these urban il%;, there is
" a strong case fax solving transportation problems-in their
own right (Stogher and Meyburg,.1975,9). T .

, The urban transportataon plannlng process can USually ‘

, be v1suallzed as a'three ~stage program.’ The flrst stage-"

is. the maklng of an 1nventory 'of exlstlng travel patterns -

throughout the whole urban area, together ‘With 1nventor1es
. . SR .
of land use, socio- economlc characterlstlcs of %he popula- ¢
- ="
‘tlon, and the ex1sting fa0111t1es for traveﬂ The second

stage is made up of a set of forecasts-— flrst of*land uses ,

' [ .b v

that should oceur 1n‘the “forecast. perlod and then of the
.travel demand that may be ant1c1pated and the way thrs W1ll

QCCur throughout the feglon The flnal stage comprrses the
')

- n‘éhﬂy

transportatlon and changes in land uses, together with .
: t . ‘ L. u c
Foo , _ NN
. 7 '_. . . -1 - B '[“\v”\‘.( ,-
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evaluations and eventual selection of a particular form
or policy for future pianning {Stopher éndﬁMeyburg, 1975,60) .-

N b e /

‘Y" . P s

Because of the increasing complexity of deciding on
investment priorities among transportation alternatives and
between other urban and regional concerns, the accurate
estimation and prediction of ‘travel demand are becoming
increa51ngly important as aids to the ﬁecessary decision
making process Intelligent evaluation of alternative

possibilities in transportation planning requires that many

factors other‘than purely technical ones be taken into

[R]

" account. Thé way a complex of transportation facilities

of various modes will'be used depends as ‘much on the
chafécteristics of the population and the geographical
distribution of act1v1t1es as on the characteristics of

the network 1tself {Hall and Surti 1973 A7) S

i

Within an urban area a great many people travel in

,pursuit of their daily activities. This large human

movement is accomplished with the help of private automobiles,

taxis, public transit and commute€r trains. The basis on

which people choose between the various means of transpor-

‘tation_available in different parts of an, urban area is of

utmost impo:tance to the transportation planner (Hill and

Von Cube, 1963,78).

Planners must evaluate new alternatives which may

have service attributes far different from the level of
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" service characteristics of existing technologies. The
ultlmate purpose of research is to prov1de 1n51ght into

the main factors that jolntly influence. the use of publlc
transportation. systems and to develcp technlques of” analysis
and predlctlon by which plannlng of futire transzt needs

may be aidedy

Scope of the Research - . .

This thesis focuses on one aspect of transportation:
mode choice, fhe research is carried out to determine what
factors affect mode choice for the work trip, using Windsor,

Ontario as a case study.

. . y . . . Tow !
With increases in energy costs, and a decrease in

public expenditure, it is important to design transportation
systems to 'be both cost effectlve and eff1c1ent For this
the51s the journey to work trip was selected because it

is the most frequent of trips, and the consumer's knowledge

of the different modes available is greatest for this trip.

.

If planners understand the“ccnsumers' pfgcess'in their
mode choice for the work trip, they cen "see" thehtransporte—
tion system from the travellers viewpoint If planners
understand what attracts a consumer to a particular mode a

transportation planner can incorporate these variables into

the transportation plans.



A transportation: plan of the type presented .is of -

ass1stance in estimating the »patronage that may be
" attributed to new modes by extendlng present attltudes
toward abstracted features of existing modes and pro;ectlng
them to thelr new mode counterpart In the same manner,.a
‘person telates past experlence to analy51s of future-

_p0551b111t1es.

Problém Statement

The methods of ana1y21ng and predicting modal ch01ce
should be appllcable, as far as possible, to 51tuatlons
dlfferlng w1dely in the transportatlon alternatlves that -

" are available or proposed and the demand that is . to be
satisfied. Tt is unrealistic. to expect that a high degree
of prec151on is attalnable in predlctlng 1nd1v1dua1 behav-
iour w1th respect to choice of modes and routes. of trqvel
partlcularly in future or hypothetlcal 51tuatlons The

—’varlablllty and multl dlmensonallty.of chblce are 1ntegra1
parts of the’ nature and herltage of 1nd1v1dua1 consumers.
However, recognltlon of patterns of travel 1ndependently to

- some extent of tlme and place provides the only SOlld

'foundatlon for 1ong range planning (Hall and Surtl, 197%3,36) .,

€

Similarly, answers_to the following'questions that
w1ll be addressed in this research must be derlved in order
that transportation plannlng can be useful for the present

. and future needs of the c1ty.

\



1.  What are the socio-economic factors that
: characterize bus users and car users?.

2. What perceptions.do car and bus usexé have
of their mode and what are they for the
alternative mode? :

3. What characteristics of the mode are censidered
important to bus and car user? e

. The answers to these guestions could then give the transpor-
tation planners the dirégiion needed to develop forecasting

models and transportation planning.

Basic Assumptions and Methodology

There are three main travel decisions that an

individual must make previous to their journey:

1. Decis#on whether or not to travel.
{trip production) .

2. becision'where to travel.
. (trip distribution)

.

3. Decision how to travel. ‘
(modal choice and route choice)’

A basic assumption of this thesis is that both the

¢

‘décision to travel and where to travel have been seiected;
Erip production and trip distfibution show the need to travel'
Fo work.via some heanslof transpottation. For this résearCh,
iﬁformation on the decision of how to travel for ‘the work-if
_trip was gained from data collected by means of a_queét;dn--*
naire, specifically designed for this research. (See Appendix

A).
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. Most models of modal choice are macro-analytlcal 1n
nature, focusing on the behaviour of large groups of
travellers and have limited explanatory power.. Transportatlon
managers need to know more about the decision making process

.

of 1nd1v1dua1 travellers in selecting a mode for a particular

trip ;f they are to develop strategies for influencing these
éecisions."lndiuidual-consumers are seen as tryiﬁg to satisfy
- particuiar travel need by first specifying the 'ideal'

modal attributes required for this trip. Next, the perceived
characteristics of a limited number of modes are eyaluated
against thrs 'ideal' solution and the consumer is assumed to
select the.mode waich provides the best match. The model
‘explicitly recognizes the impact of psychological variables

on modal choice as hell‘as theuconsumers need‘for information,
if *the individual is to evaluate reaiistically all alterna— £

‘tives (Loveldck, 1975,253).

Relevance of Research

A considerable amouut of research has been carried out
on the journey to and from work,(DeDoana, 1971),"(Wilson,
1967), (Warner, 1962), kLansing andeiood,_ISdeY. Since
journey to work is freouent and relatively inflexible in
origin and destination and in time of day} it constitutes
a major problem»in-a transportatioh plan., 'Both DeDonna ang’
Wilson*investigateq factors that influence travel choice
‘and concluoeé that attributes such as comfort, convenience
Areliability'aua safety are significant in an important way

-



in ﬁhé fravgller:s decision, particularly in choice of

mode. The individual's perceptions of various subattributes
may ﬁot-be directi} related to some measured chafacterist@c
of the transpértatioﬁ system.

The main problem is to understand how the consumer

-chdoses a mode. Although- travel behav1our in cities can be

.

forecast, the basic behav1oural processes of 1nd1v1duals
which generate thege specific p;tterns of movement in cities
are still not understood. While the travel pattérns of
specific ﬁousehblds are straightforward the complex éhains

of de0151on maklng which lead to those patterns are relatlvely
»

unknown tHorton, 1972 415} , From the understandlng of this,

accurate estlmates of transportation market potentlal can be

predicted and better transportatlon can be developed.

The intention of this thésig is to aid understanding
.of consuﬁefjbehaviour with féspect to tfansport mode choice
in the City af Windsor for the journey to work trip. The
information collected aﬁ'mode choice might help urban
_transportatibn authorities with investment -policies of
for example the number of busés tolbuy next year and the
"devélopment of bettér tragspér?ation planning through use of -

express bus lanes, mini buses, etc. wherever it is appropriate

to iﬁplement.

Outline of Thesis

This thesis begins with a presentation-of the evidence

1 -

9 '



‘supportiné the assumption tﬂat understanding.the factors
‘that detefmine mode choice can lead to better trénsbortation
olanning, This evidence'is based on a review of state of
foéAart literature oﬁ'modal choice modelo and the various
appllcatlons in. metropolitan aﬁeas in Canada, Brltain,‘
‘Holland and the United Stotes. )

Chapter III outlines the methodology angd’ the reglon P
of study, Windsor, Ontarlo stating the reasons why it was .
selected for the case study. ‘Chapter IV analyzes the-qUEStiOA—
oaire data and establi;hes profiles characterizih§ car
-uéeré and bus users., The profiles are discussed_under
thfee headings; 'socio—ecoﬁomicn_cha;acteristics of .the
mode and perception. The final chapter disqusses the

practical applications of the study to the improvement

-of the public transit system in the City of Windsor. -

P
-
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- CHAPTER II L ‘
L LITERATURE REVIEW . L

4y

For the purpose of understandlng the demand for .

;"'
v

personal travel passenger transportatlon can be sald to
consist. of three distinct types of. elements-

1. The origins and destinations

.

2. 'The transportatfon system and.
- b ]
3. The Passengers, '

be described in terms of their land use, population size,

-The'potentialaorigins and destinations of trips can

and type of economic activity. The' transportation system
can be definegd byithé level of service attributes of its
various modes and routes. Socio-economic and behavioural

. charactersitics can describe the passengers. ' "

. Thus,.travel involves the interactien of these three
o ' elements}QFach of whlch has its own properties. However,
since it is the passenger himself who dec1des whether to
. travel what mode and route to choose, where to go, when to
’ge, and so on, estimates on future transportatlon demand
clearly require an understanding of the basic mechanlsms
of consumer demand for transportatlon. Travel modes are
- not ends in themselves; it is the consumer's attitudes
toward and desires for the various modes and alternative

routes that define the trip.

Therefore the purpose of this chapter is to review

the existind literature on modal choice research, and models
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that are applicable to this research area.

Modal Choice Studiesl

-

- Recent work in the area of mode choice has produced
a numﬁer‘of studies concerned with those factors that
detefﬁine‘mode'choice for the journey to work (Laﬁsing,
1964 a,bj (Wilson, 1967), ({Surti, 1973}, (Wigner, 1973},
(Hill.and von Cube, 1963), (Spear, 1976), ‘and {(Lucaratti,
1977). The objective of £hese studies was to determine
the major factérs affecfing the'trével mode choice&andito'
construct a reiiable framework gf references (modal split)

necessary in travel movement. forecasting for specific

- transportation planning purposes?

Mode choice is affected by motivation as well as by
the perceived efficiency and attractiveness of the alternative

modes. Mode attractiveness might include the’paséenger's

" perception of degree of comfort, convenience of ‘access,

safe?y, reliability, usefulness of travelling time, service
freqﬁency and traveller'é'itinerary (Heggie, 1976; 80). |
Value 6f time is usually derived emﬁirically, by examininé
situations . as to the. traveller rationale in trading of £
time against cost. . However, ?his ﬁradeoff Nay exist in

an abstract sense and the traveller does not always

pexceive the tradeoff. (Heggie, 1976, 82).

Basic studies of factors affecting péople‘s choice of

travel mode were carried out in Toronto {n 1960-1961 By the



. " s

. Trarfic Research Corporation (TRC) for rhg‘Tofonto'Metro
iglanning Board. The approach taken by TRC was to first
investigate a limited number of féétors which it thought,
might influence the choice of mode of travel. The factors
cénéldered were 1ength of trip, fare structure, populatlon
density, travel service characteristics, geographlcal
location of a particular zone and economic motivation.
The next step in the Toronto project was ﬁo‘conduét a
test study on a zone baris.' Factors iﬁcluded on a onF
basis were population, total employment, labour force,
number of households, aréa of, ail'land other than vacant
land, mass transit ser;ice index and eébnomic status. ’
From the preliminary work of analyzing the factoré, it was
disrlosed that the following variables, ranked in order
of tﬁeir rglative importance,influence modal choice:

i. Relati#e door to door time including time

spent walking to and from transit stations
and time spent waiting.

. 2. Househoid income

3. Degree of Central Business orientation.

John B. Lahsing {1964) studied the journey to work

trip in Ann Arbér, Michigan and concluded that three factors

were the major determinants:

- -

l. availability - avallablllty of service,
terminals and convenience ‘of scheduling.

2. financial consideration - factors related
" to price of transportatlon and financial
resources of the traveller.

'_—ﬁn-;__
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. . [

3. quality of mode - quallty of services and
preferences.

‘A number of other studies investigafed factors that
influenee travel choice and concluded that attributes
" such as comfort, convenience, reliability aﬂd safety ¥
play an importaﬂt ro;e in the traveller‘s decision,
*.particularly in mode chdice. Despite this recognit}onl
felatively little work has been undertaken to incorporate

these attributes in travel demand models.

Spear (1976) conducted hlS research in two major Uu.s.
cities: Boston and Chlcago Only the choice of mode for
the work trip was investigated. | The transportation system
charapteristies (i.e. coﬁvenience etc.) were quantified.by
using sensitivity scaling teepdigdesfé The highest eeﬁked
_items on the sensitivity scale wefe'associated with
reliability, accessibility and travel times as factofs in
determining mode choice. The next higHest grouglessociated ’
the flexibility of the transportation system and the physical
efforts required £o meke the trip. The lowest ranked were

-4,

the amenities provided by the transportation (Spear, 1976, 8).

In 1969, a study wd%:conqucted in Rochester, New York
using travel}er's etﬁitﬁdes of coﬁfort .convenience, self—
esteem and personal safety (Hartgen and Tanner, 1971 13).
‘The research was conducted using attitudinal data to
predlct individual mode choice. Travel was viewed as human

behaviour so therefore sociological and psychological
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principles were appliéd. Six tésts were used to emphasize
the effect.of‘att;;udes'on mode choice behaviour. The
first four tests were used to examine the effect of clean
buses, downtown term;nal, zero fares and new vehicles
respectively. Test results indicated increased ﬁsage
because of each factor. The greatest increase of patronage
resulted from zero fare" Thé last two tests (Test 5, Test
6) were intended to opergfe the hodei near its tolerable
limits. These tests examined the inflﬁence.of equal eccess
and equal satisfaction. Increased transit mobility on eqﬁal
acceés (Test 5) appeared as a stronger patronage stimulant
than fare reduction (Test 3). -Creating a more favourable
atﬁitudeltoward transit (Test'G).appéars £6 be nearly as

important as increasing transit accessibiiity (Test 5).

In Hill and Von Cube's (1963) work on fo}ecasting
.travel mode choice using survey information from Toronto
1954, Washington 1955, Philadelphia 1960 and Washington
D.C. 1961, it was concluded‘that travel mode choice . -
behaviour for trips to work are related to four factors:
time,.cbst, service and income. It was disclosed that ' j,Q
high ipcome‘is not ﬁecessarily a deterrent to transit usage
provided the time, cost, and coﬁvenienée aré competitive

between public transit and private automobile.

Koppleman and Pas examined the reiationships.between

consumers' mode perceptions, feelings, preferences, and
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choice as a basis for unde;standing’pohsumer mode choice
behaviour-and developing strategies to modify this behaviour.
A central hypothesis of tﬁ;s studylis that individuals choose
amongqglterﬂatives based on their perceptions of, these
alternativeslfathef than an objec;ively measured charactéris—
tics. That is, perceptions of modal attributes (system
characteristics) serve ai mediating variables_betwéen'objective \
measures and pfeferenées. Becéusé formation of pgrceptions
‘is‘influenced by both measured (aée, inéome) and unmeasured
.(experignce, psychclogical make-up) individual characteristicé,
as weli as by modal atﬁributes, perceptions of alternatives
differ among individﬁais. The réspondehts indicated a high .
degree of sehsitivipy to major increase in gasoldne prices
'(fewer car tripg,-more walk trips) bub&little Sensitivity-
toward lower bus fares; On the other hand they expressed
a positive' reaction téward improved bus service (decreased
headwaysl{ ’ |
e % S
In Vickerman's (1972) study the individual travel
behaviour is ass&meé to be influenced by three main-factors
or groups cof factors, socio-econémic, locational and level.
of seréice. This implies that the amoﬁnt‘of travel generated
by the individual will depend on his or her own éocio-gcdﬁomic
status (incoﬁe,loccupation, aée and sex) and that of the
. individuals household (overall household‘income, household

-

size). . . i



-contrlbuted to and evolved from a decentrallzed “form.
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It is generally agreed that the choice of travel mode

)

- +

Gauthler and Mitchelson's (1981) research in Ottawa—Hull

examlned the attltudes respondents had toward the character-

\

istics of their travel mode choice. To:offer-a simple

example, a consumer may be more than willing to forego

the five minutes of travel time involved in an increase

from two to seven ﬁinutes in exchange forka savings of e

e
50 cents in out-of—pocket costs. However the "same consumer

S e it
may be totally unwilling to forego the five mlnutéi\fncrement

from'10<to 15 mlnutes for the same 50 cents saving.\ In the

former case cost is more important than time and in e

latter case time is more important.

I |
.v‘, -

‘Economists hypotheSLZe that among the alternatives

-

,avallable an lndlvldual chooses the mode of travel with

the lowest cost. The theory suggests-that the major

-

Ny

determinants of choice of mode are: : ) L.

1. out-of-pocket, money cosy®wof the modes

2. door-to-door travel times of the modes ’
3. value of travel tlme per hour for the - person
' maklng the trlp .

)

’Early studles of travel behav1our in Metro Toronto
-and Reglon and in Wlnnlpeg support this type of theory.
The proportion. of trips made by publlc transit was hlgher

when the relative out- of-pocket cost and travel times were

e
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]

more favourable for transit and when the average income
’ ! 1

‘of»the trip makers_was lower. The fact that people place

values on in-vehicle travel time explalns why traffic

‘congestion is an 1mportant concern of urban transportatlon

policy. f - -

Car users infer that the value they ‘place on the
sa\:ngs in travel time by car is greater than the extra
cut-of-pocket expense. On the other hand bus users place
less value on the time travel éav1ngs by the car than ®n

the extra money costs.
* Beesley (1973), and Quarmby (1971) have concluded that
. \ . B

on average people at each incoﬁe 1evel.actua11§ value in-
. ~ '
vehicles travel time¢per hour during: the journey to work at

20 to“50'percent of their hourly wage rate. People value

walking and waiting time at two to three times as much as
. . . ‘ ——

"Windsor has been the’ subject of many transportatlon

studles, the most recent entitled Windsor Urban Transportation

Study - Report on Phase TIII, dated January 11, 1980 by DelCan
Consultants.- -The results from this report will Be used to
complement this research. Similarly, the results from a -~ « .

report by B.G. Hutchinson entitled The Use of Census Journey . .

to Work Data in Ontario Mun1c1pa11t1es will be used in the
q . ‘
analysis of the Windsgr 51tuat10n. h

\
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The Windsor Transportation report. sets out to address
the issues of’Transportatidn,’Land Use, Economics, and the:

Environment. The goals and objectives of this study are

. X i
set out below:

-

v Iransportation Goal - provide a transportation plan.
which will accommodate the study area present and

- future needs for the movement of People and goods .
‘relative to the growth of the community.

Objectives

1. provide solutions to the traffic deficiencies
2. provide an overall acceptable level of service
3. be flexible to accommodate changes '
.4. facilitate a balance of public and private
 transportation services ‘ .
5. minimize road-rail conflict

Land Use Goal - the transportation plan‘should be
integrated with the Official Plan and a mutually
.Supportive relationship between ‘the two should be
encouraged. ‘ S Yoy T '

Objectives

l. support the Official Plan .

2. encourage establishment of industries in locations.
where they best can be serviced with the least
disadvantage to the social, physical or natural
environment, and promote and maintain development
of suitable parkland, recreational areas and open:
space. ' ’ . ' .

™ 3. minimize the intrusive effects of transportation
facildties : ‘ d ) ' :

4. improve Eransportation services to special
institutions and the central area .

5. improve and provide adequate accessibility to
neighbourhood centres ang community facilities

6.. limit the disruption to established gﬁmmunities.

B " BEconomic Goal - should contribute to the economic
' progress of the study area. -

Objeétives .
7 ‘ . . . .
1. can @e ifmplemented within the financial capabilities

-
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of the Clty, recognlzlng the flnanc1al support
from senior governments.

2. will reduce travel time and delay- through the
study area-and thus contrlbute to a mlnlmlzatlon
of user costs- Ty )

Environment Goal - Minimize the impact of vehlcular
traffic on the physical environment.

[ .

ObJectlves

1. '‘minimize the effects of air, noise and visual
pollution.

These goals and objectives are key in the implementation'

of the.tfansportation plan in Windsor.

Hutchinson's report describes some detailed trip
distribution analyses of the 1971 census joufney to work data
for the flfteen Ontario census areas of which Windsor is

one of the areas. A detalled review of the commuting .

patterns of the households in the census tracts of the Windsor
" Census Metropolitan Area are analyzed. Each census tract

—
were reviewed under five broad categories:

1. Muiti—community composition of census area.

2. Topographic and man made features.

3. The time and sequence of development of an area.
4. Socio~economic factors,

5. The domlnatlon of large employment concentratxons.
The principal determinants of residehtial zone commuting
‘clusters of trip linkages ih_Windsor were socio-economic
facfo;s, the timing of development and to a lesser extent
the magnitude of employment in census tract 25'(South

Walkerville Planning District; Chrysler Centre).



- 19 - -'h

This thesis concerns itself with the variables that
affect mode choice. In the Windsor transportation study
(Transit Windsor Survey) the following factors were
considered important in an individual's decision of mode
choice:

1. Auto Ownership - The data indicates that although
vehicle ownership varies over the city, in most areas
an average of 1.5 cars is available per household.

These autos are generally used before public transit
is considered an alternative.

.Area SO Vehicle/Dwelling Unit
- Forest Glade * ar o 1:47
South Windsor . 1.76
West Windsor ' 1.12.
Riverside ' 1.44

2. Income

As income rises, .generally travel via auto is preferred
over travel by transit. In part, this factor is linked
with auto ownership. Windsor has an above average
industrial wage rate and can be expected to exhibit
above average auto usage.

3. Travel Time

Most often modal split analysis is related to travel
time on the cost differences between auto and by
transit. Transit travel times in many cities with
extensive express bus networks usually average 1.25
to 2 times travel ‘time by auto. Travel time ratios
in Windsor for many of the origin-destinatsion pairs
would equal to 2.0.  This is partly because many of -
the major destination areas are easily accessibple via
the major arterial network.

4. Availability of Parking o ;

Auto usetrs usually have a lower perceived auto operating
cost, but are aware of the parking cost as it is paid
monthly or daily. Where parking is free, there is a
greater incentive to drive to work. Windsor has a
large number of employers' providing lots and a generous
off-street parking supply in many, areas in the city.

&
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. lﬁu{ Trip Purpose

o - ~ This purpose affects travel mode ch01c° Transit, if.
J : - convenient, is usually preferred for. the work trlp
‘ over shopplng and business trlps.

. 6. Shlft Work _ ;

The great amount of’ Shlft work “in Wlndsor encourages’
the formatlon of carpools and vanpools as the employees
* - leave and ‘arrive.at precise times. Often the. late
Co " evening shift changes when transit pay not be operating
at, full service. i .

J. ACCESSlblllty to Major Employment €entres

Employment centres are ea51ly acce551ble from most
.. bparts of the cit¥, via the major arterial’ roadrnétwork
- - (DelCan, 1980 9~ ll) :

-~

Modal Choioe Models

3

. Numerous sources of research concernlng dlsaggregate

[

ztravel demand/models are avallable Warner (1962) was the

first’ to use dlsaggregate data in mode cholce modellng wheh

he developed a probaballstlc binary mode ch01ce model
Since then, experlence has been galned in dlsaggregate

modellng of mode ch01ce and other travel chorces in a’

+

.. number of studles Demonna (1971), Reichman and Stopher
(1971), Ben Akwa (1973), and Watson (1973) all suggest that

dlsaggregate travel demand modeling is a feasible modeling

‘

approach. -

b
[y
.

The earliest models for the prediction of modal
choice utlliZed-aggregated data for zones and districts.
In 1969 Haney concluded that modal choice was a function '

of four groups of varlables transportation systems
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characteristics, community characteristics, trip

‘characteristics and trip maker characteristics (Lovelock,"

1975, 257).

[

The disaggregate modal split models predict the
probability than an individual will choose a given transport
. . .
mode for a given trip. There are certain advantages with

the disaggregate model:

1. Disaggregate models focus on the basic travel
decision making unit, "the indiviudal. -

2. The precise value of different system characteristics
"facing each individual of the sample can’'be used
to calibrate the disaggregate models.

3. The stochastic character of these models is
consistent with modern theories of human
discrimination and choice. :

4. Binary disaggregate models provide information
on the value people attach to some attitudes

towards the transport modes (F.X. DeDonna, 1971,
3L).

’ Disaggregéte behavioural models which characterize
journéy decisions in terms of a cost and time trade-bff;
enable the 'price' of time to be calculated from the
:élationship bétweeh the coefficients (Heggie,}l976, 5) .
Once individual variations in consumer'charactergstics
afe'recognized and key points in the modél,choice decision
process are identified, opportunities for influencing such

decisions and developing a product to better satisfy

consumer needs may become clearer.



- 22 =

There is strong.eVLGence to suggest that the choice of
mode depends on three types of variables: socio-economic,:
pe:ceptlon, and char%cteristics of the mode. This evidence
comes in patt from interview Oor questionnaire answers to -

questlons related to actual ch01ce of mode travel. Modal

choice is the consequence of the type and extent of the

transportatlon fac111 Tes avallable 1n an area. Journey

to work trips are dqe to various social and economic

‘characteristics of the|population of the area.

Since there }s str ng ev1dence that the varlables of
socio- economlc, percept on and characteristics of the mode,
determine mode ch01qe this research will develop profiles for

. = . : .
car users and bus users for each of the variables.



CHAPTER III

-~
METHODOLOGY

S
Social and economic characteristics in addition to the

medal characterlstlcs of journey time, cost comfort,
convenience, rellablllty and route choice, are all inter-
related in the mode choice decision for the traveller.

-~

The modes considered for this study are publlc transit -
and the private automoblle Public transit is characterlzed
by fixed routes and schedules while the privdte automobile
may be used flexibly whenever desired by'the traveller. Many
factors affect the individuals decision of modal choice for
a work trip, but all these factors qperate simPltaneouslf.
Whether a person decides to take a trip .depends upon a wide
variety of personal characteristics of the traveller.at
a given time. Each characteristic can be showp toc have some

*
discernip{e impact on travel. . )

Region of Study

l
“The region under sfudy is the City of Windsor, Ontario.

Windsor is a medium size municipality with a population of
192,083 (1981). The major transportation ﬁodes available
for those taking the journey to work trip: the private
‘automobile and public transit Windsor was chosen as the
study area because it is generally believed th@F the city
has serious transportation problems (Windsor Urban Trahspor-~

_tatlon Study, 1980).

-~ 23 -
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The Cif& was' analyzed by the sub-regions of planning
districts (see Figure 1) in an effort to define the
variables that characte¥ize a modal‘user. The study_are;
was limited td Windsor so as to include only .the area which
makes the largest contribution to the journey' to work

traffic in the Windsor Census Metropolitan Area.

Windsor is made up of various socio-economic groups
and through the analysis of this research, it is hoped that
definite patterns of mode choice emerge dﬁe‘to income,
population'densi£y, car ownership and other variabléﬁ to

‘be explained. .

A

Data® : ‘ .

The data dgnsidered for this study were derived from
a household sample of the Windsor population undertaken
in July of 1979, by the author. The méthod of collecticn
of the data (study variables) was through a questionnaire.

The transportation questionnaire can be located in Appendix

'\

A random sample was taken from the Greater Windsor

a.

City Directory 1978 selecting every 150th name’ generating

a list of 550 housholds.

A return'addressed postage guaranteed'envélope
containing a gquestionnaire was delievered to 550 households

in the City of Windsor, in July of 1979. Within two
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months 158 households responded to the questionnaire which

represented a sample.of approximately one household in 400

in the City of Windsor.

. The-locations of 158 households are found on Figure
2. There are 149 car users and nine bus user households

in this sample..

The distinction between car users and bus users was
based on percent usage. If an 1nd1v1dual used the car 51
percent or more of the time for thelr journey to work trip,

.J"

they were cla551f1ed as car users.’ The same procedure was

used for bus users, 51% or more.

The households are randomly distributed throughout

the city, modal Spllt of 5, 7 percent in the sample compares

_favounable w1th that for the City of Wlndsor 5.7 percent

(Windsor Urban Transportatlon Study) .

The data were used to demonstrate some of the practlcal
considerations in the application of behaviour modes.
Consumer travel behaviour as determlne@ from the questionnaire
was analyzed in light of behav1oural theory, and modal split

predlcted on the ba51s of expressed preferences for modal

characterlstlcs.

Data from statistics Canada and from the Windsor Plannlng
Department on the planning dlstrlcts were used to supplement

the data from the questionnaire.
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LOCAT!Q_N OF RESPONDENTS
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Profile of Users and Testing Procedure

For the analysis of the thesis;fthe respondent.s were
"divided into two groups - car users and bus users. As
discussed to determlne which group a respondent best
belonged was done by percentage use of the mode. If the
mode was used for 51% or more of the time for the journey
to work trip, then the respondent was classified as a car
user’' or a bus user. |

As a check to determine if the respondent fitted into

. . '
the category, two additional variables were used to classify
the respondents. They were: -

-distance to work- .
-travel -time to work -

-

It was determlned that a chr user lives an average of
9.0 kllometers (5.6 mlles) from place of work, taking an
average of 15 minutes to travel to work. The bus user lives
lcloser to work, an average of 4.5'kilometers,(2.8-miles):but

the journey to work is much longer, an average of 19 minutes.

'‘After separating tpe two groubs a profile of bus
~users and cer users was”aevised. ‘If the characteristics
of car users‘and'bus users.are known, better traﬁsportation
plans can be created-by improving bus service ih‘the

planning districts that have the bus user characteristics.

’i
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CHAPTER IV

o ANALYSIS OF DATA

?he analysis of data will be discussed under the two
proflles of car user and bus user.- The proflles w1ll

be dlscussed under three sub sectlons~ B .
B! ) .
-s@cio-economic
perceptlon : :
.characterlstlcs of the mode ! ‘ -

N
'

The data collected'on the car user and bus user are

» . v . )
recorded in Appendix B and C, respectively.

. SOCIO-ECONOMIC

Car User Profile

.From the, questionnaire it was.determined‘that,l49‘

cases, used the car. for travel to and from work. The

characteristics of the respondents are summarlzed in the

2y

following sectlon

The head of the household was respon51ble for coempleting -
the duestlonnalre ‘The head of the household was used because
of the greatest freedom of choice .in their travel mode compared
to the other members of the household. Eighty-six percent

of the respondents were male and fourteen, percent female.

Comblned household lncome 1s a major factor that
'dlstlngulshes car users from bus users. Over seventy-:
three percent of the car users have a combined hdusehold
income of $20,000 and over. . Over one—third had a combined

" -
-, . -
. . L PR
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,population. - ..

represented the largest percent (30%) of the sampled

Y

—3O -

) .
houseﬁold income of $30,000 and‘over. Ik 1976, the ‘average
income for a Windsor- household was $23,137 (Wlndsor Mun1c1pal
Housrng Statement, 1981) Only. 35.8 percent or Windsor
households earned $25<ﬁOO or tore whereas the sampled

pqpulatlon Has 49.6 percent earning $25 000 or mére. This

-sample represents car users only, whereas the -statistics

represents all households. There is a possible over- =

representation of high income earners of the sampled

l\_‘n . .
The respondents held jobs from the varlous lndustrlgg <

groups of manufacturlng, prlmary,,constructlon, community,

bus;ness-and personal service etc. Auto related jobs
s : .

population. In 1979 Qhen this survey was conducted 27.3

percent of the industrial labour force was ih manufacturing.
» . .

These employees usually work on a two or three shift day

and;therefore'the workers cannot rely on'the transit system
in-ﬁhe,early'moruing (before 6:00 a.m. ) and late at night
(after 12 30 a.m.) because the bus serv1ce 1s not-operatlng
at those hours. This is one reason the large majority of

¥

respondents*are car users,

]

Y

The sampled populatien of car users shows a large '

' percentage (43%)" have two people working in a household

Thls StatlSth supports the comblned household 1ncome )

statlstlc of 49 6 percent earning $25 000 or more per ann

um
£

~
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Windsor ranked first in numbefﬁtf vghicles per househodld
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Another statlstic related to income is car ownership

.

and the number ‘of cars pex household From the questlonnaire

r

it - was determlned that a large percentage {45%) own two

cars. Tweixe percent -0of the car users own three cars and

‘5.4 percent own four cars. The statistics show 61.1% of

the car users own two Oor more cars. ' From the Wlndsor Urban

Transportatlon Study lt was determlned that in most areas

»

dn averade of 1.5 cars are available per household. South

(L.76). South.Windsor househclds also have the-highest .
avérage household intome'($35 555) ‘(Windsor Mun1c1pal
Hous1ng Statement 1981) of the Plannlng Dlstrlcts This

suggests that as income rises so does the number of cars

L

per houdehold. (See Figure 3).

-

Single family houses (89.7%) are the predomlnant type
of hou51ng for car users. Only 6.2 percent live in duplexes,
2. 7 percent live in row hou51ng and .4 percenttllve in
apartments For the City of Wlndsor, 68 7 percent (1981) of
the dwelllngs are single famlly houses and 19.7 percent are
apartments From the sampled population, the car users
reflect an over representatlon of srngle famlly houses

'(89.7%). But the Windsor statistic accounts for tar, bus

and other mode users.

, . . h ®
The majority of car users are married (88.4%), The.
remaining 11.6 percent are single In 1981 of the- Wlndsor

populatlon, in the 15 years of age and over category, 62.9
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FIGURE 3

' NUMBER OF CARS PER HOUSEHOLD BY COMBINED HOUSEHOLD INCOME

»

ONE CAR HOUSEHOLD
-
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percent were married, 37.1 percent 'single (single, divorced,

widowed) .

Almost one-third of the car users have some university/
collegehtraining._ Fifty-five perceht have high_schoelh
education and 12.4% have public school education. Educagion
is interrelated with income in that the hlgher educatlon

one has the hlgher the income (See Figure 4). ‘ -

Ninety percent of the sampled users have a driver's
license. ‘There are 83.1 percent of the households with two
Or more persons with a driver's license. This is consistent-.

with the number of cars per houeehold‘of 60 percent having
two or more cars pé;‘household. In addition 61.1 percent
of households ‘have two or more pefsons working. Therefore
the car users with two workers may require more than one
car to provide the 'second worker w1th a car for ‘travel to

and from work.

-

The following is a general. proflle of the socio- economlc

characteristics of the head of the household car user;

-Male

-Combined household income of- $25,000 or more
"-Two cars per hecusehold

-Single family house

-Married “
—Education High School/Unlver51ty

Bus User Profile

Fifty-six percent of the bus users,we}e female heads
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FIGURE 4

YEARS OF EDUCATION BY COMBINED HOUSEHOLD INCOME °
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of hoﬁsehola There are more female heads in the bus user
category than 1n the ‘car user category Thls may be-

. reflectlng -the fact that female heads usually are the only
income earners in the household and therefore cannot afford

the luxery of driving a car to .work

Over-é? perceot of bus users have a combined household
income of -less than $20,000. Seventy five percent of
cases have income levels between $10,000 and $20, 000 This
. statistic is in contrast to car users whose combined income

{household) for over seventy percent is $20,000 or greater.

Combined household income is related to the number of
persons working per household and in the case of bus users
45 percent have only one worker per household. One worker

per househeld creates an income per household'considerably

less than the two persons working household which is the case

for car users in this résearch.

Similarly, car ownership is a component of ‘income 1n
that the greater the dispasable income avallable to a
household the greater the chances are of ownlng a car.

- For bus users one—thlrd do not own a car. This is compared

to the car users 2 percent.

The location of the bus users can be found on'Figure

‘2. The bus.users are.found in the following planhing distriots:

-
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-University |

-South Cameron

-Sandwich

~East Windsor '

—-South Pillette T

—and Sandwich East

" All the households in the planning districts with the
-excéptfon of South Cameron and Sandwich East'earn less than
the Windsor average household income of $23,137 (1976).

Therefore low income is an important factor in the profile

of a bus user.

Just over 50 percent of bus useré live in single family
houses, 22.2‘pércent live in.dupiexes and 22,2 percent
live in apartments, Bus users have a pigh peréent of éeople”'
living in duplexes (22.2%) when comparea'to the Windsor
average ¥.8%. More bﬁs users live in'apartmentsAthan car
useré} 22,2 pércéni £0\2 percent, respectivelx._
Education -is ralso related to income in that a higher
education ﬁight promoté'a‘higher_income. The majority of
bus users have a higﬁ school education or less. Two-thirds
received a.high school education and 22.2 peQEgnt had a
publié school education. Bus users on average are less
educated than car users in-this research. Car use}s have
almost one-third of the respondents receiving some éollegg
or university training compared to 1l.l'percent for bus

users.

The majority of bus users come from one income households
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of which 44.4 percent have a single marital status.

Almost ninety'bercent of bus users have drivers

licenses. The fact that they have drlvers llcenses yet

.

choose to use the bus might be regarded as a Srrely
economic decision in their mode cholce‘for the journey

to and from work.

In sym the socio-economic characteristics of a bus
user are:

—~Female Head of the Household
-Combined household income of $20,000 or less
-One' car per household
N -Housing -~ duplexes and apartments
—Marital status - single
-Education - high school or less

PERCEPTION _

‘Car User _
— [

The average car user from this research percelves the
cost of travel to and from work for one week to be $5.85
N (1979). Therefore the average cost for the work trlp per

" annum is $292.50, assum;ng 50 work weeks. Accordlng to

.
l

the Ontaric Motor League, in 1979 the average car (8 cylinder)

travelled 24,000 kilometers'(ié,ooo miles) in a medium size
city (100,000-- 300,000 population) at a cost of $2,936.
- ' This figure includes the following costs:
-thsurance
-maintenance

-gas and cil
~tires
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~depreciation ' . . h\\\

=-snow tires

-licenses

For.travel'by car and transit for the'work trip
represents 38% of all trlps in the City of Windsor ({(Windsor
Urban Transportatlon Study, 1980) Thlrty~e1ght percent of
: $2,396 is $910.48. The car users estimated $617.98 less
than the average cost of owning a car for the jodrney to and
from woerk. The car users do not perceive the real costs
of ownlng a car therefore on can suggest that cost is not
an 1mportant factor but one s discounted perception of 1t
is important. Furthermore, it is llkely that even if thelr
perception were closer to the facts the cost would not be a

major determinant of modal choice.

The ﬁajorihy-(?S.B%) of car Mgers state that the
journey to work takes less than 20 minutes._ 0f the flve
time categories {0-10,11- 20, 21 30,31-40 and more than 40
minutes) the largest percent (50%) were in the 11-20 ’
minute category..‘The average length;of time was 15 minubes
and the average trlp 1ength was 9.0 kllometers (5.6 miles).
Hutchinson's analy51s showed that in W1ndsor, the average
trlp:length was 7.9 ki;ometers‘(Q.Q miles) in 1976. There-
) fore the car population‘is reoresentative of autypical car)

user innthe City of Windsor.

As stated previously the perception of the alternative

mode is important in determihing if it is indeed a viakble

1

alternative to the respondent. The respondents were asked
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how long it would take to trsvei to work by bus. . The time
categories were the saﬁe as tor the car and the largest -
percent of respondents (38,3%) stated, that for the same
trip, it would take 40 minutes or more to get to work.

_ Over one third stated the-trip by bus would takejbetween '
31-40 minutes.“.Therefore, over seventy percent”steted that
the trip which takes an average of fifteen mlnutes by car
takes 31 minutes or more to travel by bus.

,

Over 40 nercent of car users live within one block of
a bus stop. Although the mdjority_(88.5§) of bus stops do ‘
not have'shelters, the location is convenient-for nost of
the-car users. The reason they do not use the bus. is
possibly because of ‘their perceptlon and knowledge of the
bus schedule. The mornlng rush hour serv1ee stated by the
largest percent of car users (44.7%) is every 15 minutes
and the evenlng rush hour. serv1ce is also évery 15 minutes,

- Of the requndents 5.7 percent stated that they. have to
wait more'than 10 minutes for a bus, taking less than five
minutes to walk to the bus stop. This petential censumption‘
of time snapes_part of the percention ef'the car user with

- respect to transit service.

Aslan examplelfrom?the respondents of the East
Riverside Plannlng District, over 83 percent state that the‘
mprnlng rush hour service is every 30 mlnutes, and in fact
it is every 30 minutes. The respondents perception is.

correct yet all the respondents in East Riverside (18) are

-
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car users, preferring to use a mode which will take less

.

time to arrive at the place of work.

Similarly when asked if the urban transportation
system of Windsor needed improvement over seventy perbent
stated yes. Some of the problems with the system were: n

»
. —fare too high i : —
- —poor service for shift workers '
—-too many transfers . e
-service not convenient

Bus User . ‘ L : ‘ )

In 1979 the adult bus fare was 40 cents per trlp,
thereby costlng $4.00 per week to travel to and from work
for‘busjusers. This would be the economical way to travel -
fq and from work compared to the car's weekly expense of

SlB;Zl'kOntario Motor League, 1979).

Two-thirds of the bus users take 11 to 30 mlnutes ‘to
traQel to work. The average trip length for the bus users
was 4.5 kilometers (2,8 miles) and-the average-trlp time was
19 minutes. The average bus trip iakes—fouryminutes longer
but the bus trié ist only e;vering half the distance, 4.5

k}lometere (2.8 miles) to 9.0 kilometers, (5.6 miles)’, .

respectively.

Almost ninety-percent of the bus users have a bus stop

o

within one block from their home. In contrast, car users

had less than 50 percent of +the respondents living within

“
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a block of a bus stop. The location of the .bus stop is
convenient for bus users therefore it is possibly one reason

why they are busvusers._

The-combinétion of the £ime it takes to walk to the

" bus stqp, length of;time waiting for'thé bus and the presence
of shelter are all quéstions-of percepiion. The majdrié&

of bué.ﬁgqrs take less than five minutes to travel to the

bu§ stop énd the Tajority (5?.5%) wait less than 10 minutes
for a bus. One hﬁndfed percén£ of the Eus users have no. bus
shelters at their bds-stép. A bugdﬁhelter;iﬁcluding a place
to sit, ‘would provide protection during inclement weather
'and would make therwalkinglté and waiting‘for the. bus more
-bearéble. Aithdugh-the majority of car' users (62.3;7\1ive
less than five minutes from-the Qus.stop, 60 .percent responded
thatnthey haﬁ to wait ten minutes or more for a‘bus.. The
real time may not be ten minutes but the car users perceive
it as such and that is the'important facéor. Related to

tHis is ;he dependability of bﬁs ssheddles so that bus‘fiders
could reduce waiting*tiﬁe by'synchronizing'ﬁbéir arrival

at the stop with that of the bus.
. . ’_\ . v

Mqrning andfafterhoon rush hour transit service provides
a 30 miﬂute’headway fof_BSLQ% and 100% of the respondents,
respectively for’bus‘uéers. The bus users.are located in
the planning districts of more frequent transit service when
éompared to the planning districts of Réseland, South Windsor,
Malden, and Objibway. .Transit service duriﬁg‘the morning

-
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and afterncon rush hours for the aforementioned planning
districts are from 60 to 120 minutes. Limited frequency
could pose a problem to the people in these areas who w;sh -

to take the bus to work. s

Flgure 5 111ustrates _the level of peak hour serv1ce
of transit in the City of Wlndsor in 1979. A good level of
sérvice is assumed to have a bus every ‘15 to 30 minutes,
average service is 30 to 60 minutes and poor service is
60 minutes or more. The good bus service forms a lihear
" pattern elong_thevnorthern portion of the city. Similariy,
the planning districts that have a»good.level of peak hopr
serviee‘coingides with the planning districts of higher
densities (See figure 6). 'Therefore the bﬁs users are
located in the planning Qistricts with a better level of

bus service. .

The majority of bus users stated that Windsor has’ an

urban EranSportation problem.. The bus users provided some

~

solutidrns to the problems which are{

=Faster buses ’
-Decrease headways-:
-More shelters
-More buses

- . M - . * * ) . ,
In sum, bus users perceive the bus as an economical
means of transportation when compared to the cost ‘of

owning a car for the ‘journey to and from work, convenient

-in the location to a bus stop and good bus service. Bus

v
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‘for business" and run erands after work. also ranked at 15

"~ 45 -
. b '
users have a better. level of serv1ce than the majorlty of

car users. Although the bus users are- SatleIEd with the

...level of service théy recelve, they have suggested a few

-

‘1mprovements whlch if implemented. mlght attract some car

‘users to tran91t for the’ journey to woerk trip.

. Lot

'CHARRETERISTICS OF THE MODE

Car User' I

‘
-

Question fourteen directly asked the car users‘why‘they
used the car to get to and from'work.. The respondents were
asked to rank their answers in order-of'importance THe-
top three'answers were assumed to be- 1mportant variables’

and were recorded as, such. Therefore the percent is greater’

than 100 because some requndents*gave‘more than one answer:

The first and foremost reason the car is selected was

for its convenience. Convénience is a term that each
individual respondent deflnes dlfferently and therefore

even though this statlstlc ranked flrst in 1mportance

(67.1%) it-will -be taken out for the purpose of this analysis.

The seven remainlng factors have equal weight' when the

convenlence varlable 1s taken out. The factors of the "bus

AL ]

being uncomfortable," "too long to wait for bus", "too
many transfers in the journey to and from work" are all

ranked between 15 and 18 percent The factors of"need it

-

- -

percent.
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There are no strong reasons why the respondents use

their car other than .the fact it is convenient, and most
ol
of the separate variables above could fit under the umbrella

term of "convenience".

_When' asked what factors were considered the most and

least important in the kind of transportation the resbondents

r

used to travel to work, the respondents were asked to rank )

the variables on a Guttman scale. A ranking of one, two

or three was con51dered an lmportant factor and a ranking

‘of four, flve, six or seven was assumed to be not important.

. ‘lk
Reliabili:; was ranked by 96.4 percent of ‘the car
users as an important fagctor in deciding to take the car -

for the journey to and from work. Reliability can be defined

as the mode's ability to be available at anytime to depart

to or from work in this case, the car is accessible at anytime

I

and does not have ‘to adhere to_any schedules. Another
important factor is convenience of the mode {93.5%). Speed
is ranked as moderately important by 62.1.percent of the

respondents. : -

, Comfort and cost of the mode were ranked at 50 percent,

neither being an important nor unimportant factor.

Reliability of the mode is important when donsidering

the need for the user to run errands on their journey to

or from work or both. Over 60 percent of the car users

ran errands during their trip to and fronm work.. The

W
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majority (40.8%) only ran errands once in a while. Twenty-
seven percent ran errands three times a week; mhile only
14 percent ran errands daiiy. The fact that errands are

required makes the car a basic necessity to the car users:

It is important to the car.users to have a mode available

'to them that is reliable for these errands. This involves

a time cost factor viz-a~viz the use of mass transit

transfers to accomplishvmultiple errands to or from work.
o . ; ‘

Only 28.6 percent'of the car users.need their car
for business. The remalnlng 70 percent use thelr car
because of its rellabllity, convenlence and necessmty of

'

the car when the need to run errands occurs. @ . )

Car users are posed withﬁadditional problems, when
compared to bus usersj in their need tc park the .car after
they get +to work. for 86.5 percent of the car users,”parking
is available free of charge. 1In the Windsor Urban Transp0r~
tation Study (1980), it states. that, where parking is avail-
able free of cost in COmpany .or subsidized locations, there
is a great 1ncent1ve to drive as the parklng cost is not:

a deterrent W1ndsor has a large number of employer provided
lots and a generous on- street parking supply ln many areas

of the cxty. . .

Of the 13.5 percent that pay for parking, the average
rate of parking per day is 57 cents. The majority of car
users park in parking lots (87.4%),_with only 7.7 percent

et




-parking on the ‘street where thefe'ére no meters.

From the.Winasor,Urban Trénsportatioﬁ Study, it was
‘disclosed that the great amount of shift work in Windsor
encourages the formulation of carpools And vanpools, as the
e@ployees leave and.arrive:at precise times._.Often the

T late evening shift change occdrs when the transit gystem
‘ ace . .

may not be operating at full service. From the questionnaire
o 2 o=
it was determined ‘that twelve. percent of the respondehts were

,;in carpools. The largest'percent (44.4%) of the carpools
-’ . . . :

had- orie other person in their car:pool and an additional one

third had two othér persons in their car pool.

’ .

- In sum, the profilé of car users ﬁight suggest areas

of potential bus users in the future. Some of the more

A

imbortant factors that could affect modal split in Windsor

.

that were derived from this research are:

1 . .

1. Income: As income levels rise, generally travel via car
is preferred over travel by transit. Income is linked
to car ownership. — ,

2. Auto Ownership: The Transit Windsor survey indicated
that in most areas in Windsor there are an average of
1.5 cars per household. In this research it was
determined that 60 percent of the car user households
owned two or more cars. :

%

3. Travel Time: Most often modal split analysis is related
tc travel time on cost differences between travel by
auto and by transit. This.research indicates that the
perceived difference between travel to work by auto and
by transit is 2.0. That means transit takes twice as
long for the same trip taken by car. '

4. Reliable: The most important factor to car users was.
reliability of the mode (car). If Transit Windsor can
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persuade car users of the reliability of. transit then
there might be a change in the modal Spllt

4

Bus User - .

Wlthln the dec151on to be a car.user or a bus user the
respondent must indicate what characterlstlcs are 1mportant

for the respondent to select the mode. . | o .
e

For bus users, questlcn twenty two specifically asked
what the ‘reasons were for taklng the bus to and from work
The number one answer was, more economlcal. As shown
previously, the cost of taking the car to work for one week
would allow a bus user to take the bus for a month for the
same costr Cost 15 a very 1mportant factor to bu®% users. i -‘ft

\

One-third of the bus users do not own a car and therefore T

for this study'the only altermative mode is the bus. These

respondents are captive riders.

There are two other reasons why bus users use the bus,

L]
and they are negative reasons against the car:
1) ' : '

" -road congested
-no parking available at work

[

Bus users-ranked the modal variables,of conmfort,
convenience, cost, reliability and speed all as important
varlables in the seleétlon of the bus for the journey to
work., One hundred percent of .the bus users. ranked convenlence
and reliability of the mode as very important variables.

Eighty-eight percent. thought cost was important and se#enty—

-~



'ffve percent ranked comfort.and speed as importent.

‘that characterize users are fhe socio-economic’ factors.

l.—_.rﬁ.

-“5(.)"—‘ o

i

Car users also ranked convenlence angd, relldblllty of the

. mode as. lmportant but they considered comfort,.cost and

-speed as unlmportant factors.' o :

_‘over one half of the bus users do not ‘run errands to. =
or from work. This may be a question of convenience or
cost.” To carry any large parcels or to get off the bus.in

mid trip would be both an inconvenience and extra cost to

. pay another fare to get back on the bus to complete your

journey to or from work. For those bus_users that run

errands to or from work, 50 percent only do them once in

a while.. Once in a’ whlle is less than. weekly, where as

0w

the majority of car users {59.2%) .run errands weekly

In sum, the profile of a bus user might suggest areas

of potential bus users in the future. Some of tne more

<

important factors that could affect modal split in Windsor

for bus users are:

-morg economical than car - \
-areas Of better service find more transit users

e
Summarz ‘

-

This| research suggests that certain factors qharacterize

bus users and car users. The most predominant set factors

Income was determined to differentiate most clearly
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-between bus users and car users, Over 73 percent of the
car users have combined household ' 1ncomes of $20 000 or
more. - Whereas 87 percent of bus users, from this
research haée.combined household-incomes.of less than

$20,000 per annum.

As stated prev1ously, income 1s related to car owner-
ship. Of the bus users in this sample, one third do not
,oﬁn eers and only two percent of the car users are without
a‘car. The fact of not ownrng a car limits for this study
"the choice of mode for the Journey to work trip. Similarly,
.45 percent of the car users cwned two or more 'cars where

|

only 16.7 percent of bus users owned-two cars.

Also related to income is housing. More bus users live’
,in apartments and.duplexes than car users. Les$s than e¥ght
percent of car users live in apartments and duplexes, whereas
bus users have 45 percent. Hou51ng';s related to -the amount
of‘dlqusable income avallable for'housing but it can also
be a fact of location and personal preference. However
apartments and duplexes are usually in areas of hiéher
density. The planniﬁg-districts with higher,densities»are
. University and Bast Windsor having poéulatioh.deneities of
3571.06 and 3138.47 persons per square kilometer,reSPeetively.
Both the University_and the East Windsor planniné dietricts
‘have bus users in them, possibly suggeeting that higher
density areas are provided with better bus service.

Morning rush hour service in these two planning districts

is every 30 minutes. This }s a good service, when compared
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to the service in the Roseland planning district of every
two hours. The population density of this district is

892.78 persOns per square.kilcmeter,‘almost one fifth less

- the density of the other two districts. This may have an

impact on the use of the bus in the Roseland plannlng

district

@ Education was another factor that differentiated car
users and bus users:. Car users$ had an average from this
research more university education 32.1 percent compared to

the bus usets 11.1 percent.

It was discovered that more female heads of households
are bus users (55 5%) than car users. This statistic is

consistent with the income and hou51ng results with 87.5%

. making less than $20,000-per'annum and living in High

density. Buses are more convenient and affordable for

4

these users.

If a transportation planner knew the scc1o—economic
characterlstics of the households of the municipality, the
households might be characterized as car or bus users. If

they are bus users improvements in service could be planned

for those areas in preference to those which can be character—‘,

ized as car users districts.

o
[l

In the second section, Characteristics of the Mode

the car and bus users had similar characteristics or

. attributes' that were important. Both convenience and
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reliability;of the mode scored high with both users.r‘The
only difference in characteiistics of a user is that bus
users are concernedvﬁith cost. Over 87 pergent of buspusers
considered cost an an importahexfactor; This is a signifi-
cant statistic in which one can examlne the characteristics

of the user. Cost of the_mode was related to the amount of

disposable income‘&ugiigble for traVel te work.. It was

"found that bus users make less comblned household income

than car users. Therefore, cost of the mode can be an

important factor'in characterizing bus and car'users.

-

Both car"end bus users were asked what was the reason
for selecting a particular mode for the jéurney to work
trip and each usef gave 'a different answer. The car user
dvéfwhelmingly had selected cohvenience-as the reason'they

were.car users. ' Convenience can mean ability to be flexible

in arrival and departure .times, ability to run errands either

to or from work, and as many interpretations as there are

.réspohdents. Whereas the bus user from thls research stated

the number one reason they used the bus was that it is more
’

economlcal. This fact concurs w1th the cost factor of the -

prev1ous paragraph

More care users run errands to and from work than bus
users, but not a significant number. Over 60 percent of
car users run errands compared to 44.4 percent of bus users.

Running errands is not a significant factor in ¢haracteriz-
. B

s

ing car users and bus users.
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Perception in relation to-transportation has never
been investigated in the City of Windsor. - Perception is

invelved when the. respondent estimates time, cost .an

distance to work. Car usefs travel an average of 9.0
kilometers (5.6 miles) to wgrk; taking an average of

.15 minutes.. Bus useré travel half the distancé'4.6
kilometers }2.83 mileg) but taking longer to get to

”Qork (19 minutes): Frdm this, one could possibly suggest

“that bus users live closer to their place to work than car

users.

The real cost 6f owning and operating a car for the -
- car user.ié sbmeﬁhing they do not percéive. From the
survey the éverage cost of using the car for the journey
to work was $5.85 a week. The real costs are $18.21 (C;A.A:)
for the wak tfip., Cost is not an important factor to car
users when qonsidéring choice of mcde because they under
—estimate the true costs by almost 513.60 a Qgek or $650
" a year, assuming 50 w;rk weeks. Bus users‘have a more
‘realistic view on cost Because‘they work on a user pay
basis. _ It costs $4.00*é Qeek to traﬁe; to and from work
;for a bus user; which is a savings of $14.21 per week br
$710.50 per year for not using the car. This makes thé

bus the more economical mode using cost as the only factor;

Bus users stated that it took less than 30 minutes
to travel to work. Whgn car users were' asked the same

question, they responded that if they took the bug it would

\
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take 30 minutes or more. The car users average time
for the journey to work is 15 minutes and their perception
of the alternative mode, the bus, is that it will take

N

twice as long.

Perception of 5&% bus service by carlusers provides
some inaight into why they are car users. The mgjority
(88.9é)<of bus users perceive 'their bus stop to be within
a block of their home. Car users (74.8%) state the bus
stop is within two blocks- .Associated‘with distance tb the
bus stop is the majority (88.9%) of bus users take less
than 5 mlnutes to travel to the bus stop. Car users state

62. 8% take less. than 5 minutes to walk to the bus stop.

Perception of availahle bus serice during the morning
rush hour, 44.7% of bus users had a 15 mlnute headway
and 55.3 percent have a 30 minute or more headway. .Eighty-
nine percent of the car users had a 30 minute or less
headway Indeed u51ng perception alone, the bue users
have a better service. But through improvement of the
car users perception of.bus eervice‘they could increase

the modal split. This issue will be discussed in the next

chapter.
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. analysis. The transit pPlanners can concentrate on improve-

" the households

CHAPTER V

RECOMMENDATIONS .

-Improvements to ‘the existing public transportation
system can be suggested through the aid Of this research .
ments to the system in the pPlanning ‘districts that
characterize those of the bus user. An example of how a

-.f"
transit planner can make improvements is explalned in the

following section.

Walkervmlle plannlng district-has been selected as the

‘case study This research suggested that bus users are

found in areas of higher den51ty,- Walkerville has the

highest population density of all the planningvdistricts

in Windsor. Bus users‘are characterized as hauing combined

household incomges of less than $20,000 per annum. Although
?%f the Walkerv1lle planning district (of

thls research) make sllghtly more, $22,500, they do make

less than the City of Wlndsor average, $23,137 (1976) .

Bus users . are characterized of having some;high school
education and the respondents of this olannlng dlstrlct

also have some hlgh school educatlon. The average dlstance

to work from the survey was 5.3 kllometers (3.3 mlles) e

which 1s just sllghtly more . tha? the bus users average

distance of 4.5 kilometers (2.8 miles). Presently, this

' dlstrlct is served by four bus routes operating at a.

15 to 30 mlnute headway at. rush hour The potentral

for hus users in thls dlstrlct are possible beoause of

- 56 -
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the similar characterlstlcs to the bus user proflle. Car

users ln thlS dlstrlcb take an average of 10 minutes tc -
_travel- to work and state the alternative mode, the bus, :&le

* take 3 times as long; 30 mlnutes. Improvements can be made

in the.transoortation system by informing "the potential
bus users'of the available modal alterantive to the car.

More tlme\and effort can be made in this dlstrlct because

-

of its potentlal \ o : ' s

l ik
4 ]
A

Simi;anly, to determine which plahning districts are’

potential bus user“districts a checklist similar to Figure

7 can be used. Selecting three characteristics that’

characterlze bus users - comblned households lncome of ﬂ’ﬂ\\\

— *

less than $25,000 per Annum, travel less than eight

" kilometers (5 miles) to work and live in'plann;ng .

districts of high density the following planniné districts .

can be classified as bus user disﬂricts:

University ‘

Central o 7 : :
'~ South Central ‘ :

Walkerville )

awN e

The pPlanning districts of Bast Windsor and South
Pillette fulfil two of the characteristics but are medium

density districts. However, these two districts have

.potential to be bus user districts. The-remaining‘

blanning districts only fulfil one'characteristic and

therefore no improvements to the present transit system are

likely to create ne¥ users.
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FIGURE 7
BUS USER CHARACTERISTICS BY ' . : -
’ PLANNING DISTRICTS ° -
. © - »F ’ +
) ) . L, ‘Household | Travel to -
. " L Income work Population .
Planning Distrigcts £25,000 1 «8 kilometers Density
S o ' (5 mileg),
.
Objibway. v . . ' low
& “Sandwich % © low
Malden v = E low
) University . {i .-V’ N high .~
South éamerén a S ‘ VAR | low
. South Windsor = - . o o | .medium
{ : : . .
'Roseland ‘ - . ' " low,
~ Central e , v ‘high -
. South Central v .V high
Remington Y/-. low .1.
. - R . . T .. -
+. *‘Devon v . low e
- * . . : ) . )
‘Walkerville. . v v’ high
South Walkerville v medium
East Windsor e Ve medium
South’Pillette v - v medium
. Walker Farms: . .} N low ' . ‘
. ) » R ’ N " . v,
West Riverside S } i . U™ { . medium .
T T S .
" “Sandwich East s medium .
. o . medium
a )
. v -
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Tnié researcn prevides ﬁranspertation.planners a’
reduced set of variables to consider .in their effort to
make improvements to the transportation.sysnem. In the
Windsor situationda concentrated'eféort‘could be made around
the Central Bu51ness Dlstrlct and to the east in the planning
dlstrlcts of Unlver51ty, Central, South Central Walkerv1lle,

East Windsor and South Plllette in an effort to 1ncrease

transit patronage. (See Flgure 8). ) o

This thesis attempted only to disclose those factors -

that characterlzed bus users and car users’ for the journey-

e

to- work trlp. There 15 a need for addltlonal research in

' the follow1ng areas: . ,'

1. Value of time research to determine at what point
a car user w1ll change to the bus for transportatlon
to work.:

2. More studies analyzing the communlty planning aspects
on .co-ordinating land uses to transportation planning
in an effort to plan a more effective and energy
efficient community. ‘

3. -Transportation data collected on -the dlsaggregated

" level ‘to better understand the consumers béhav10ural
. patterns in relation to modal choice.

4. The development of models for all trip purposed.
. ~ .

5. _The weights consumers attach to these modal attributes.

6. cHow people perceive the service characterlstlcs
of the modes. . <

7. The degree to which consumers are aware of the
available modal alternatives, i

8. ' The determlnatlon of how the consumer's use of a
particular mode bias his perception of the 1eve1
of serv1ce offered by the other modédt .

— . t
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9. The determination of how the consumer's: use of a
‘serv1ce attrlbutes of radieally new modés.

10. More research is needed to understand the influence

of socio-economic parameters on individual attitudes
and sensitivities of transportation stimuli.

In conclusion transportation planners must be able to
identify the impacts of a particular policy change on the
comparative levels of satisfaction trip makers derive from

their travel alternatives.
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Trénqurxatioh Questionnaire

Office Use Only

Address - '. . Census Trqct'
Case Number ' ' Pop. Density
Ingtructions

Please have the head of the hopsehold fill out thig questionnaire.

bl
1. Do you have a dfiver's licenge?
Yes No '

2. How many people in your houéehold have driver's license?

circle one 1 2 3 L 5 5+ .
. J

3. Do you own a car?

Yes _No .

4. How may cars-are *here in your household?

circle one 1 2 3 4 5 5+

5. How many persons in your household work? A

cirele one 1 2 3 4 5 5;

6. How many‘miles is it to your place of work? ‘
Miles |

7+ What percent do you use the following forms of transportation
to get to work? | - :
. Car_. % Bus % Other % .
' ) : ‘ specify T
. V. ..



10,

11.

12.

"'Is there a charge for parking? o S

- - 65 -

What factors do you consider most and least imporfant in the
kind of transportation you use to travel to work?

Very Important ) s s Not Importar
comfort » | . '
convenience ' .
cost ‘
reliability
speed

>

Do you come to work in a car pool?.

Yes - - No

if yes other than yourself, how many people are in the car
pool. ‘ \ ‘ (L
circle one 1 2 3 4 :5 o

Is. there auparkihg space available to you at jour place
of work free of charge? .

Yes No

if no .
—— [ ]

Yes No

[
if yes . N
What is the charge per day? g . /day

Where do you park? ‘
Street(no meters) : Street(meters) Parking Lot

I
-

Other (specify)

. 2
Do you run errands on your journey to or from work?

\Yes' No
TAif i&é'how;frequently? .'_. - .
Daily . - °

Three Times a Week -
Weekly
Cnce in a while
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. ) o -
13. Do you need your car as part of your job?

Yes - No

-
L

14, What are some reasons you use your car "to get to work?
' (if there 1is more than vne reason please number them
from the nost 1mportant to the least important)

do not use car to-get to ‘work

Journey to work by bus is too long

no bus service available

too long to wait for bus

journey to work would include transfers
use car to run errands before and after work
need it for bu31ness ' ‘

bus uncomfortable

convenient

1 v

other (specify)

15. How much does- it cost you to travel to work by car for
one week ?
$ /week

16. How long would it take you to travel to work by car?
(door to door) ] ’
0-10 minutes
11-20 minutes ’ ' .
21-30 minutes |
31-40 minutes
40+-minutes

'1?. How long would it take you to travel to work by bus°

0-10 mlnutes
11-20 minutes
21-30 minufesg
31-40 minutes
Lo+ minutes

——



18.

19,

. 20,

22.

23.

24,

other (specify)

. What is thé frequéncy‘of bus service in your area from

-work from 4:00 p.m. to 6:00 p.m.

- 67 -

' ' A ) )
How far is it to the nearest bus stop from your home? -

wiyhin one block 3-5 blocks .

J1-2 blocks more than 5 blocks

Is there a bus shelter .at the stop you use?
Yes - No ' .

¢

How long would it take you to walk to the bus stop° -

‘less than 5 mlnutes

5-10 minutes
over 10 minutes

How many minutes would you have to wait for a bus? -
less than 3 minutes ‘
3-5 minutes .

5-10 minutes
cever 10 minu%és

. .

What are somL\reasons you travel to work by bus? (answer same as q.l1h4
uo not travel_to work by bus
more economical _ .

_roads congested , : /;)

journey to work too long by car “

car being serviced

do not own a car = W ' ( ‘ T

husband or wife use car to travel to work .
wife uses car for sh0pp1ng/fecreatlon/6001al trlps

no parklng available at work

7:00 a.m. to 9:00 &.m.
bus every 15 minutes
30 minutes
60 minu%es

What is the frequency of bus serv1ce noar your place of

-
.

bus every ;5 minutes- ‘ _ '
30 minutes s .

60 minutes



25.
26.

27,

" 28'

29.

30.'

a1.

32.

- 68 —

$ex. Female ' Male

Number of people living at this address.
circle one 1 2 3 -4 5 5

Marital Status. Single Married
Dlvorced 'Separated

Housing Type. Slngle Famlly ‘ Duplex
. Row __Apartment-

What are the ages of all the members of the household.
less than 16__ b5-64
16-24 65+
25-44

Combined Household Income .
0-9,999
10,000-14,999

15,000-19,999__
20,000-2k,999 . .

- . 25,000-29,999___

30,000+

Number of years of education of the head of the household?
circleonel 2 3 4 5 6 7 8 9 10 1 12 13 14

Do you think there ig any need for 1mprovement w1th the
urban’ transportation system in .the city of Wlndsor°
Yes * No '

if yes please comment on what 1mprovements you would like

. to see. .

b

Thank You For Your Time And Co-Operation
. o

- . \

14+
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1

2. How many PeOple in your hbusehold‘have driver's license? .
. 25 79 32 12 1 - g . .
circle one 1 2 3 4 3 5t ‘
3. Do you own a car?
R} LN
Yes 146 No_ -3
4,

o
- —
- 70 -
Transportation Questionnaire o -

. ‘ o ' >. o F,
Office Use Only . ’ ' . T ™~
Address _ '

Case Number !

) Census Tract

———

Pop. Density

§ " .
. } Y
o
Instructions - .
=suructions

-

d

Please have the head of the household fill out thi

S questionnaire.-

+ Do you have a driver's license?
I  Yes 144 o 5.

How may cars are there in-

your household?
59 67 20 . 3 @
© circle one 1

‘ o p
2 3 & 5 5
How many persons in your household work? . K : .
58 64 18 8. 1 g . T
circle one 1 . 2 '3 4 5 &4 - :

How many'miles'is’it.to &our pléce of work?: \
5.6 Miles (average) . -

to get to work ?

Car ' %
. ) ) q‘;“

_specify

——— et

JUSESESE—

—



10,

Is. there =z éharge_for parking?

> What is the charge per day° $, : : /dayﬁ_— $0.50

Co- 71 -

What factors do you consider most and leést impoftant in the
kind of transportation you use to travel to work°

, Very Important _ CL Not Importar
comfort 56 ' . ST r
convenlence 129 1 o s 9

fcost 70 : | S ./7. 58
reliability 135 ’ T s
speed - . 82 . ' - _50

.Do you come to work in a car pool?

. .
Yes ‘-185 No_131 2 | o | I
.o * . - . . N
lf x other than yourself how many people are in the car
ool. ‘ : .
P 8 6 2 11 ' : -
circle one -1 2 3 4 5 ' - . ;

Is there a parking space available to you at your place
of work' free of charge?.

Yes_128  No_ 20

if no

Yes 15 - No 32°

if yes ) .
. =
More than
$0.50
Where do you-park° ) 7. | 75

0 Less than

]

»

Street(ho meters) 11° Street(meters) 1 Parklng Lot 125 R
qfhér ?fie01fy) Garage 1. . Prlvate“LOt 5 ) : a

Do you run errands on your Journey to or from work?

e L
‘Yes 32 No_ 57

if yes now frequently9 . . | T
Daily_ 13 , : )\ -

Three Times a Week 25 ' - -
Weekly 17

Once in a while 38



. . . . .
- - . _ o= 72 -
- . ' ' '-' . o . . : .

13. Do you need your car ag part of your job?

Yeg 42 - N(J 105

- i
'

14. What are some reasons you _use your car %o get to work?
(1f there is more than one reason please number them |
from the most important ‘to the least 1mportant)
do not use car to get 0 “work " ' _
Journey t0 wozk by bus lS too long o5
35 __no bus service avallable
35 _too long to_ wait for- bus.
38 Journey to work ‘would 1nclude transfers
34 use car to run errands before and after work
35 need it for business '
‘ ..10 bus uncomfortable
. 100 -convenient

other (specify} . ' )
15. How. much does it cost you to travel to work by car for
. . less than $5.00 .58 -
l’
one ‘week ? . , $5.00 - $10.00. - 52
$ /week more than $10.00 26

* 16. How long would it take you %o trével t0 work 5y car?
(door to dobr) ‘ S T

42 0-10 pinutes - i e

73 11-20 minutes o |

' 26 21-30 minutes o ; -
43170 mlnutes ' '

' i 1 o+ mlnutes ‘

- . . . . . i

17. How long would it take you~ “to travel to work by bus°

0 10 mlnutes , L ’ .
x_ll 11-20 minutes Tt e ;"i' fe

20°21-30 minutés . T
- 39°31-40 minutes. . ~-

N . : .. ! ‘d-.‘.."". : ¢ !
44 4O+ minutes, - - - - L

1)

I
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' : : _
18. ‘How far 1s 1t to the nearest ‘bus stop ‘from your home°

within one block &1 3 5 blocks 29
1-2° blocks +43 _ ‘more than 5 blocks 6

19, 1Is there s‘bus shelter at the stop you use?
Yes_15 No_116 » . |

" 20, How' long would it take you to ‘walk to the bus stop?
‘ less than 5 minutes 86

5-10 minutes 35 SR
over 10 minutes 16 B . S =
21. How many minutes would you have to wait for a bus° B
‘less than 3 mlnutes__g__
. , 3-35 minutes 9
- " 5-10 minutes_ - 34

ouer 10 minutes 68

22. What are some reasons you travel to work by 'bus?(angwer same as q.14
do not travel‘to work. by busg
more economical : o - B
roads congested
journey to work too- long by car
car being serviced S

do not own a car

husband or wife use car to travel to>work
w1fe uses car for sh0pp1ng/%ecreat1on/s001al trips

no parking available at' work )
_____other (specify)

G~ T 23.. What is the frequency of bus serv1ce in your area from
- ?)OO'a m. to 9:00 . m.‘
bus every 15 minutes 51
* ‘30 minutes_32 .
. 60 minutes 31

M T . . . K]

*ﬁ.f 3hl_f54.ﬂ.wbat is ﬁhe frequency of bus serv1ce ‘near your place of .
e :f . work. from 4:00 P.m. to 6:00 p.m. ' . )
© ' bus every 15 minutes_47 - LI S m =
' | @ 30 .minutes_26 o
21

" 60 minutes
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. -2s. ,Sexf Female 20 . Male‘ 126
. 26. Number of pqpple”}lg&pg at H%ls iﬁdress.
‘ circle one1 2 3 4 "5 5+
: 27. Marital Status. Single 13 Married_ 129
Divorced_4 - _ Separated §

s ;o - | —
. #8. Housing Type. Single Family_ 131 Duplex 9.
e S © -Row ' 4 'Apartment- 2 .

-29.'.What are the ages of all the members of the household.

o less than 16 4564
o 16-24 65+__ A :
.25-4h | o -
30. €ombined Household Income : . ‘
C0-9,999 "~ 2 o L
+10,000-14,999 10 ‘ ' s g

15,000-19,999 22
20,000-24,999 30

25,000-29,999.20
30, 000+ 43 -

3%, Number of years of education of the head of the household? .-

circleonel 2 3 4 5 6 7 8 9 10 11:12 +13 14 14+
: IR 7 © 76 44
# . 32. Do you think there is.any need for improvement with' the
_urban transportation system in the ¢ity of Windsor?
“Yes__- a9 JNo. 38 C

P

1f yes please comment on what 1mproyements you would like

o see. ,
- Better information‘l = .Decrease fares 5 '
SI !] rs 6 * AMini bus/jitnevs 10
* . ngx_m;gg for Factory Workers 3 Decrease vheadway l.‘;>
r dules/routes/service _ 21 |Express buses’ . 5
o.e uses_. 8 __- : Trenefer éo—ordination;3

§ o Thank You For Your Time And Co-Operation

-
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Tranqurtation Questionnaire ‘. .
Office Use Only
Address - Census Tract
Case Number - - Pop. Den31ty

Instructions

Please have the head of the household fill out this questidnnaire.

.

1. Do you have a driver's license?
Yes 8 No_ 1.

2. How many people in your household have drlver s llcense”

3 4 g 1
c1rcle ong 1 . 2 3 L 5 5+

'

B/Do you oan a car?
. Yes 5 N03

4. How may cars are there in -yéur household?

) 4 1 1 ¢ v ¢
"ecircleé one. 1 2 3 L 5 5+

-+

5+ -How many persons in your household wqfk?'-

‘ 4 3 2 ﬂﬁ-ﬂ'
circle one 1 2 3 4 5 5+

6., How many milés is it to your place of work?
2.83 . Miles (average)

4
7. What percent do you use the following forms of transportatlon
to get to work? ' -
Car : %  Bus___ - % | ‘Other. ' %
' By .. . specify .,

A 'y

’ (=

. X .
-! ]
. - * - Lo =
.
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~ What factors do you con51der most and least important 'in- the
king of transportatlon you use to travel to work°

: Very Important i ' Not importar
comfort 6 ' 2 '
convenience 8 g
cost 7 1.
reliability 8 g
speed - 6 2

Do you come to work in a car pool?

Yes "No

——

L)

if'yes other than yourself, how many people are in the car
pool. . ' . . .

circle one 1 2 3 4 5 ‘ - BN

Is there a parking space avallable to you at your .place’
of work free of charge? : ‘

Yes _No -
if no .
Is there a charge for parking?
Yes Noe. ’
if yes _ ‘
- What is the chargeé per'day? § ___Jday

Where do you park? ' ' - - oo

-

Street(no meters) Street(meters).  Parking Lot

Other (specify) % - .

Do you run errandsg on your journey to or from work?

Yes 4 No 5

if yes how frequently°
Daily 1 .
Thriee Times a Week § . _
Weekly 1 ' ; ) T
;Oncefip a while_ » a '



P
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.
13. Do you need your car as Qaft;of your job?

'

.. Yes. No

14. What are some .reasons you use your car to get to work ?

(if there is more than one reason please number them
from the most 1mportant to the "least important)

do not use car to get to work

journey to work by bus is too long

no bus service available

too long to wait for bus

journey to work would include transfers

use car to run errands before and after work "™
need it for business '

bus. uncomfortable'

convenient

other (specify)

15. How much does it cost you to-travei to work,byicar.for.
one week? ‘
$_ ' /week

- 16. How long would it take you to travel to work by car?
{door to door) '
0-10 minutes -
- 11-20.minutes -
_____21&30 minutes
31-40 minutes
Lo+ minutes '

1? How long would it take you to travel to work by bus?

2 0-10 minutes *

3 11-20 minutes
3 21-30 minutes
~%  31-40 minutes
1 40+ ‘minutes




18.

19.

20.

21,.

- 224

23,

2k,

=79 -

How far is it &p the nearest bus stop from your home?

within one block 8 3-5 blocks 1

1-2 blocks -3  more than 5 blocks_g

{
Is there a bus shelter at the stop you use”
Yes @ No 9

How long would it take you to walk to the bus stop°
less than 5 minutes 8
5-10 minutes ' 1
over 10 minutes g

How many'minutes would you have to waif for a bus?
less than 3 minutes.g'
3-5 minutes_ . 4
5-10 minutes’ 1 °
over 10 minutes 4

What are some reasons you travel to work-by bus? (answer same ag q.14-

_ 8 do not travel to work by bus

__4._more economical

3’ roads congested
#  journey to work too long by car
g car Dbeing serviced '
3 do not’ own a car o
 husband or wife use car to travel to work
¢ wife uses car for shOpplng/fecreatlon/éoc1al trips

2 _no parking available at work
__# other (specify)

What is-the frequency of bus service in your area from .

7:00 a.m.. to 9100 a.m.
bus every 15 minutes
) 30 minutes

60 minutes

W N

What iS'the frequency of bus serv1ce near your place of
work from 4:00 p.m. to 6:00 p.m.
bus every 15 minutes_ 5

30 ml'nu'tes_4

60 minutes #

Yy



27.

28.

¢ 29,

30.

31'

'-32.

’ - - 80 -

’

'Sex. Female- 5 & - Male 4

Number of people living at this address.

~cirele one ¥ 3 34 $ o

Marital Status. Single_ 2 Married s

. Divorced_ 1 Separated 1

Housing Type. éingle Family 5 Duplex 2
Row__ g Apartment2

E4

What are the ages of all the members of the household

less than 16 _ 45 64 . : o
16-21 S esw \
25-44 »

-

€ombined Household Income .
0-9,999 1 | : . :
10,000-14,999__3 B -
15,000-19,999 -3, '
20,000-24,999
25,000-29,999 ¢ _
130,000+ * g . .o _ i

' )

-I

Number of years of educatlooépf the head of the household° )
01rcle onel 2 3 4 5 ¢ 7'g 9 10 11 12, 134 1& 14+

-

2 6 1
De you think there is any need for' 1mproLement with “the
urban transportatlon system in th%.emﬁy of, Wlndsor°
Yes 6 . No 2 /

if. x please comment on what 1mprovements you would like

to see. - :
Faster buses/better routes/adherence to schedule ~ 4

Bus more frequent/increase- headwayn 1 W
'Sheiters 1 ' : it
More buses 1 )

-

Thank Yoq For Your Time And Co-Ope¥ation
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