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Introduction

This paper, which was commissioned by the Neptis Foundation for input to the

Central Ontario Smart Growth Strategy Sub-Panel’s deliberations, discusses:

• key characteristics of and trends in the demand for travel in the Central

Ontario Smart Growth Zone (COZ);

• the relationship between travel demand and urban form in the Zone; 

• the implications of these trends and relationships for developing a Smart

Growth policy for Central Ontario.

The paper introduces and defines the "transportation–land use" interaction

and discusses its importance to the urban policy design debate. This is followed

by an overview of recent trends in urban travel demand and empirical evidence

of the transportation–land use interactions at work within Central Ontario.

The remainder of the paper deals with elements of smart growth from a trans-

portation–land use perspective; strategic and implementation tools for imple-

menting a smart growth policy; barriers to implementing such policies; and a

brief evaluation of the strengths and weaknesses of various strategic actions.

The final section discusses short-term measures that might be implemented as

first steps towards a long-term smart growth strategy.

Some definitions

A number of terms are used throughout this paper. To avoid possible misun-

derstandings concerning the meaning/connotation of these terms, we present

the following definitions.

Travel demand: This refers to the physical flow of persons, vehicles, goods

(freight) and services through and within the Central Ontario Zone. At times

the paper focuses on either person travel or the movements of goods; at other

times it deals with travel demand of all kinds.

Transportation system: The transportation system consists of:

• the complete set of transportation-related physical infrastructure (roads,

highways, rail lines, stations, terminals);

• the vehicles that operate within the rights-of-way provided by the physi-

cal infrastructure (cars, trucks, buses, trains, bicycles);
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• the operating system, laws/rules, and other means used to control vehicle

and pedestrian movements within the rights-of-way (such as traffic signal

systems; roadway signage; ITS-based real-time freeway control systems;

speed limits); 

• all transportation-related services operated within this physical infrastruc-

ture (including public transit, taxis, trucking, couriers).

Thus, the transportation system consists of the entire supply side of the trans-

portation demand-supply interaction. The performance of the transportation

system in terms of travel times and costs, congestion levels, service reliability

and so forth depends directly on the nature and level of travel demand trying

to use the system (for example, the level of congestion on a freeway obviously

increases as more cars and trucks try to use the freeway). At the same time,

demand for a given transportation facility depends, in part, on the cost and

quality of service being provided by this facility (for example, if a freeway is

extremely congested, trip-makers will try to find alternative routes, or perhaps

even alternative modes of travel, to complete a given trip).

Urban form, urban structure, land use: These terms are used more or less inter-

changeably throughout the paper. They encompass:

• the built environment (that is, the physical distribution of houses, facto-

ries, stores, office buildings, parks and other elements that physically

defines our villages, towns, suburbs and cities);

• the activities that occur within this built environment (in-home activities,

jobs, retail services, recreational activities, etc.); 

• the functional interconnections between physically dispersed activities

(such as the links between place of residence and place of work).

It is important to explain the use of the term "urban." Although much of the

Central Ontario Zone is clearly rural or otherwise non-urban, the majority of

the population and economic activity is found in "urbanized" areas. For exam-

ple, in 2001, 84% of the population and 85% of both employment and

employed labour force within the "reduced COZ" (defined below) was located

within the Greater Toronto Area and Hamilton. 1
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Further, the issue of smart growth is inherently one of how to manage contin-

uing urbanization/urban development within the Central Ontario Zone, since

this is the primary means by which growth will, inevitably, occur. Indeed, even

growth in rural areas or small villages and towns is inherently one of urban-

ization, since it represents at least some increase in the density or intensity of

development, and is invariably driven by pressures from and interactions with

more developed towns and cities within the Central Ontario Zone.

Thus, while this paper often speaks of urbanization or urban development, this

does not mean that it is concerned with "big-city" issues alone. Urbanization

affects the entire Central Ontario Zone. Indeed, in many important respects it

is a more important issue for currently non-urban areas trying to cope with

growth pressures than it is for already highly urbanized areas, which either are

not facing the same pressures for growth or have in place infrastructure that

allows them to cope with these pressures more readily.

Study area and sources of data

All of the travel demand data presented in this paper are derived from the

Transportation Tomorrow Survey (TTS) series of travel surveys that have been

undertaken within the region every five years, starting in 1986. The TTS pro-

vides high-quality, statistically reliable snapshots of travel behaviour for a "typ-

ical" weekday in the fall of each survey year. The survey area has evolved over

time as more municipalities have joined the process. Figure 1.1 shows this evo-
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lution of the TTS study area from 1986 to the most recent 2001 survey. 2

The TTS study area now encompasses most of the Central Ontario Zone. A

notable exception is Kitchener-Waterloo, which participated in the 1996 TTS

but elected not to take part in the most recent 2001 survey. This is an unfortu-

nate development, since it means that current travel patterns and trends for

Kitchener-Waterloo (both internally within the region and to and from the rest

of the Central Ontario Zone) are not available.

In order to present a consistent set of data on current (2001) travel patterns and

recent trends (1996-2001) in travel behaviour within the Central Ontario

Zone, the study area for this paper is therefore the "reduced COZ" for which

TTS data are available for both 1996 and 2001. Thus, both Kitchener-Waterloo

and the portion of Simcoe County that was not included in the 1996 TTS are

excluded from the analysis. Despite these exclusions, the study area is repre-

sentative of travel behaviour and trends within the Central Ontario Zone as a

whole, and serves as a good base for investigating the relationship between

urban form and travel behaviour. In order to keep the terminology as simple as

possible, this reduced COZ TTS-based study area will simply be referred to as

the Central Ontario Zone or COZ whenever TTS data are presented.

Before 1996, the TTS study area consisted of the GTA (Toronto, Durham,

York, Peel, and Halton) and what is now the amalgamated City of Hamilton

(formerly the Region of Hamilton-Wentworth). Some of the analysis in this

paper is based on data derived from these earlier surveys and so is restricted to

this smaller region, which will be referred to as GTA+H in this paper. Again,

although this area obviously excludes a considerable portion of the Central

Ontario Zone, it still provides useful information, particularly given that much

of the growth in the Central Ontario Zone has been (and continues to be) locat-

ed within this region.

The relationship between travel demand and urban form

At an intuitive level, the relationship between urban form and travel demand is

quite straightforward. Clearly, where people live, work, and shop is determined

by where we build houses, offices, and stores. Similarly, most business estab-

lishments, such as stores, offices, or small manufacturers, locate within a built

environment of available commercial floorspace of various types. Once the
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land use pattern, as defined by the built urban form, is established, and once

households and businesses make location choices within this built environment,

then travel patterns tend to follow in a reasonably logical and predictable man-

ner. In addition, the types of transportation services that can cost-effectively

serve these travel patterns is in large part determined by these travel patterns

and the urban form which underlies and determines these patterns. Empirical

evidence on the impact of urban form on travel behaviour (particularly travel

mode choice) is presented in some detail later in this paper.

The transportation system (both road and transit), in turn, can influence land

development and location choices by providing different levels of accessibility

at each point in the urban region, where accessibility is defined as the potential

to travel conveniently and cost-effectively from a given point to activity loca-

tions throughout the region. For example, it is reasonable to expect that, all else

being equal, households prefer to live in a neighbourhood that has high acces-

sibility to well-paying jobs, good schools, attractive stores, parks, and other

amenities. In the same way, businesses value accessibility to labour, other inputs

(raw materials), and markets.

Figure 2.1 provides one example of the impact of transportation infrastructure

on urban development patterns. In this figure, all new residential housing devel-
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Figure 2.1 Relationship between New Housing Construction and 
Major Transportation Corridors    Source: Haider (2002)
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opment projects of 10 units or more that were started between January 1997

and April 2001 within the GTA are plotted, along with major highways and rail

lines. The impact of both road and transit facilities on decisions concerning

where to locate new housing is quite evident in this map – most development

has occurred close to one of these major transportation corridors.

A chicken-and-egg relationship

Figure 2.2 summarizes the two-way, chicken-and-egg relationship between

transportation and land use or urban form. 3 The challenge to urban planners

and decision-makers is, first, to understand this interaction, and, second, to use

that understanding to guide the evolution of the urban region in ways that meet

societal goals as much as possible.

In particular, population and employment growth within any region clearly

must translate into increased amounts of travel. One of the most important

challenges to making this growth "smarter" is to do so in a way that:
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3. Figure 2.2 may appear to focus on person travel, and this is true to the extent that auto
ownership is explicitly included in the flowchart.With this exception, however, the figure holds
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1. minimizes the amount of additional travel that needs to be accommodated;

2. deals with travel growth in a way that minimizes increases in congestion,

environmental damage, and other harmful effects.;

3. is as cost-effective as possible both to users of the transportation system

and to society as a whole; 

4. contributes to rather than compromises other societal goals such as eco-

nomic growth or quality of life.

Not shown in Figure 2.2, but central to the entire urban transportation debate,

are the relative roles played the various modes of transportation available with-

in the transportation system, where a mode is defined by a specific combina-

tion of technology, infrastructure, and service characteristics. In particular, the

private automobile (and the associated road system which provides the right of

way for automobile use), public transit (in all its manifestations, including bus,

rail and commuter rail "sub-modes"), and non-motorized (walk and bicycle)

modes all play essential roles in serving the demand for personal travel in urban

areas. Of these, the private automobile is the dominant mode of travel in North

America. In the Central Ontario Zone, for example, for 81% of the individual

trips made during a typical weekday in 2001, the individual either drove or

rode as a passenger in an automobile.

The role of the automobile

Indeed, the "appropriate" role of the automobile is the question facing trans-

portation planners and decision-makers. On one hand, the automobile has pro-

vided unprecedented mobility to the majority of North Americans and is by far

and away the dominant means of social and economic interaction throughout

North America. At the same time, automobile use generates a wide variety of

adverse impacts, including:

• congestion (and associated stress and productivity losses);

• pollution (smog, particulates, other health-related hazards);

• greenhouse gas emissions (and their contribution to global warming/cli-

mate change);

• accidents (fatalities; personal injuries; property damage); 

• "excessive" consumption of land (discussed below).
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Historically, we have tolerated these adverse impacts for a variety of reasons,

but mainly because:

• they were perceived to be small relative to the benefits obtained (for

example, congestion historically was perceived as being within tolerable

limits);

• the impacts were not well understood (for example, our awareness of the

true costs of pollution and greenhouse gas emissions has grown over the

years); 

• we have more or less mindlessly chosen to ignore adverse impacts (for

example, the death toll attributed to automobile accidents 4).

The drawbacks of overdependence on the automobile, however, are becoming

increasingly apparent and increasingly onerous as our urbanized areas have

grown in size and population, to the point at which most informed observers

of urban trends seriously question the environmental, social, and economic sus-

tainability of our current urban form and its associated automobile-based

transportation system. Indeed, the existence and mandate of the Central

Ontario Smart Growth Panel is in no small part motivated by this very issue.

Smart growth and the automobile

The remainder of this paper makes the explicit assumption that a reduction in

auto dependency is integral to any smart growth policy. This does not imply an

anti-automobile approach, but rather one that accepts that "taming the auto-

mobile" is essential. Automobile use will clearly continue under any feasible

vision of the future. In particular, local, short-distance trips (such as going to

the grocery store, taking a child to the hockey arena or soccer field, short work

commutes) are not, in many cases, overly problematical either with respect to

congestion or environmental impact, since such trips are often not highway-

based, often occur in non-peak times, and often involve multiple vehicle occu-

pants (in which case, the energy efficiency and pollution per passenger-km are

both relatively reasonable for modern cars).

At the same time, however, it must be recognized that overall auto usage in our

urban areas is becoming pathological in terms of the ever-growing negative
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automobiles virtually without comment.



impacts. Experience within the Central Ontario Zone and elsewhere through-

out the world shows that we cannot build our way out of these problems. In

other words, more roads simply lead to more sprawl and more congestion. 5

Thus, alternatives to current modes of travel behaviour and urban development

simply must be adopted. Inevitably, the alternative modes of travel consist of

transit, non-motorized trip-making, and/or making fewer, shorter trips.

Achieving this shift in travel behaviour will require significant changes in how

we continue to develop our urban areas in the years to come.

Moving goods and delivering services

Similar issues exist for the movement of goods and the delivery of services,

although the modal options available are generally much more limited. Trucks,

ranging from light vans up to large tractor-trailers, dominate goods movements

within, to, from, and through the Central Ontario Zone. Rail still plays an

important role in the movement of certain commodities between the Central

Ontario Zone and other economic regions in North America, but historically

rail has been losing market share to trucks for a variety of reasons, and today

trucks tend to carry more heavy goods over longer distances. Ships are also

important for a few industries, such as bringing raw materials to and taking

products away from the Hamilton steel mills. In terms of the issues discussed

in this paper, however, trucks and vans clearly dominate this sector, and, more

often than not, represent the only feasible means of moving goods or delivering

services.

The economic benefits of the efficient movement of goods throughout the

Central Ontario Zone are well understood. The extent to which congestion

interferes with these movements represents a direct economic loss to the

Central Ontario Zone, and/or loss in economic competitiveness with respect to

other North American regions. At the same time, of course, trucks contribute

to roadway congestion, atmospheric pollution, and greenhouse gas emissions.

They also contribute significantly to the overall safety or danger of our roads.

Two sides of the same coin

The key message of Figure 2.2 is that, in considering growth policies for the

Central Ontario Zone, one cannot focus on either the land-development
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process or the transportation system in isolation from one another. If land

development occurs without consideration for its implications for the demand

and supply of transportation services, we may develop in a way that locks us

into a transportation system with fewer benefits and greater economic, social,

and environmental costs. At the same time, transportation-based solutions to

problems of congestion or environmental degradation may be ineffective or

infeasible in the absence of a land-development pattern and process that sup-

ports these transportation alternatives.

Unfortunately, it can be argued that over the last two decades or more in the

Central Ontario Zone, little effective, practical attention has been paid to the

realities and ramifications of the transportation–land use interaction in the way

the region has been allowed to develop and grow. Development has generally

occurred in ways that have directly exacerbated, rather than ameliorated, trans-

portation-related problems of congestion and pollution, despite brave words in

most municipalities’ official plans and other planning documents concerning

"sustainable development" and "smart growth." That is, although most

municipalities have explicit policies that support sustainable, smart growth,

actual development patterns, in too many cases, are not consistent with these

policies.

This lack of regard for (or, at least, effective dealing with) transportation–land

use interactions has manifested itself in a variety of forms, the most important

of which include:

1. A development approval process that has permitted the proliferation of

both housing and commercial developments in a dispersed and uncoordi-

nated pattern that is extremely difficult to serve in any attractive, cost-

effective way by transit and hence requires those who live and work in the

developments to depend on automobiles for transportation. Transportation

costs (in terms of congestion, pollution, greenhouse gas emissions, and

accidents) have not been considered in any practical, effective way in the

approval process.

2. A largely unquestioning acceptance of road- and automobile-based urban

design, both at the macro level of selecting sites for development and at the

micro level of the layout and land use mix of residential neighbourhood

and employment centres. Although municipal policies often strongly sup-

port developing transit-friendly environments, mechanisms for accom-

plishing this are rarely spelled out. As a result, the design and location of

residential subdivisions, office parks, and other commercial establishments
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typically turn out very auto-oriented.

3. Difficulty in thinking creatively about new means by which social (quality

of life) and economic objectives associated with land development and

regional growth can be met while improving the sustainability of the trans-

portation system and its use. Again, presumably a major motivation for

bringing Central Ontario Zone municipalities together within the Smart

Growth Panel is to address this issue in a more constructive and effective

manner than has generally been possible to achieve individually over the

recent past.

These issues will be explored further in this report. First, we provide some

empirical evidence on recent trends in travel behaviour within the Central

Ontario Zone and their linkages with regional structure and development

trends. The remainder of the report deals with policy options and issues that

might address some of the concerns raised above and that might contribute

towards a transportation-related smart growth plan for the region.

Trends in urban travel demand and their links to regional structure

In this section we consider recent empirical evidence for the Central Ontario

Zone that illustrates in greater detail the travel demand–regional structure

interaction discussed in general terms in the previous section. The focus of the

discussion in this section is on trends in person travel. This focus reflects both

the greater availability of data for person travel relative to what is available for

goods movements, as well as a sense that, perhaps, urban form may have a

greater direct impact on person travel than it does on goods movements.

Section 4 below, however deals briefly with goods movements and their links

to regional structure.

In aggregate, person travel demand is influenced primarily by: 

• socioeconomic and demographic characteristics (including, notably, auto

ownership levels);

• the distribution of population and employment;

• development densities for both residential and commercial areas;

• work trip patterns; 
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• the network of road and transit facilities and services available.

In terms of modal choice, the competitiveness of public transportation relative

to the private automobile depends primarily on the relative travel time, con-

venience, and cost for the entire door-to-door trip as influenced by transit route

configuration, service levels, and fares, as well as the degree of integration (or

"seamlessness") among various service providers. In much of the Central

Ontario Zone (especially outside the GTA), current transit service, if it exists at

all, typically is not competitive in terms of door-to-door travel time with the

private automobile, and may also be more expensive on a perceived out-of-

pocket cost basis as well 6,  at least for trips that are not commuter trips into

the Toronto central area.

The ability to provide cost-effective public transportation services that might

compete with the private automobile depends primarily upon the travel pat-

terns to be served – the general pattern of origins and destinations being the

determining characteristic. Travel patterns are strongly influenced by land use,

automobile ownership, demographic characteristics such as age and income,

and by the spatial and service characteristics of the transit network itself, all of

which are highly interrelated. Other factors, including pricing and special reg-

ulations such as priority treatment for transit vehicles, also influence transit

attractiveness and effectiveness. 

Thus, a classic supply-demand relationship exists in which the number of peo-

ple using transit depends on the level of service which the transit system can

provide relative to the auto option, but this level of service depends upon

attracting sufficient patronage to make the service cost-effective. Land use and

urban form primarily determine the outcome of this supply-demand interaction

by determining the spatial pattern and concentration of travel flows and, hence,

the suitability of transit for serving these flows.

Non-motorized modes of travel (walking, bicycling) are also important for

short trips: 28% of all 2001 work and school trips with a straight-line distance

of 5 km or less in the Central Ontario Zone were made by walking or cycling.7
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6. Automobiles are expensive to own and maintain (Miller, et al., 2002).The perceived cost of
making an individual trip by car, however, is generally quite small, particularly if parking at the
non-home end of the trip is free. One estimate of the perceived cost of auto travel which has
been used to model mode choice behaviour in the GTA is 6.5 cents/km (1996 dollars) (Miller,
2001). In 1996 the average adult TTC fare was $1.71, however, which means that an individual
would have to travel 26 km before the perceived cost of the trip by car within the TTC service
area equalled the transit fare, in the absence of parking charges.

The number of people
using transit depends on
the level of service the
transit system can pro-
vide relative to the auto
option, but this level of
service depends upon
attracting sufficient
patronage to make the
service cost-effective.

In 2001, 28% of all work
and school trips with a
straight-line distance of
5 km or less in the COZ
were made by walking
or cycling..



The benefits associated with such trips are considerable in terms of personal

health, the lack of negative environmental impacts, reductions in the load on

road and transit systems, and travel cost savings, while the societal costs asso-

ciated with non-motorized travel are often negligible.8

For non-motorized modes to be an effective alternative to motorized travel

requires (a) a land use pattern in which a mixture of activities co-exist within

reasonable walking or cycling distances and (b) a micro-level neighbourhood

street and building design that facilitates and encourages walking and cycling.

These two prerequisites may exist at virtually any level of urbanization, from

the small town or village right up to the densest urban centre.

A number of recent studies have documented current person travel demand pat-

terns and trends in the Central Ontario Zone (or portions of it, such as the GTA

or the GTA+H) and their implications for congestion, pollution, and green-

house gas emissions. A selected bibliography of these studies can be found at

the end of this paper. In the remainder of this section, we summarize the find-

ings from these more detailed studies, with an emphasis on their implications

for the transportation–land use interaction and for the formulation and imple-

mentation of smart growth policies.

Central Ontario Zone travel behaviour, 1996-2001

This section presents information on current travel patterns, as defined in the

2001 TTS, and recent trends in this behaviour over the period 1996 to 2001 in

the reduced COZ study area.9 In this analysis, the overall COZ study area is

divided into 10 super-zones, shown in Figure 3.1. To supplement the trends dis-

cussed in this section, Appendix II contains comparable figures extracted from

Miller and Shalaby (2000) who undertook a similar, but more extensive, analy-

sis of longer-term trends in the GTA+H for the 1964-96 period.10
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7. One weakness of the TTS is that travel on foot is documented only for trips to work and
school. Comparable statistics for non-work/school travel cannot be reported.

8. Safety concerns, especially about using bicycles in mixed traffic streets, exist. Also, retrofitting
bicycle lanes within an existing street system, or improving the "walkability" of a previously
developed neighbourhood, clearly involves some capital costs.

9. The 2001 TTS data were released in "preliminary" form on October 31, 2002.Thus very lit-
tle time has been available to analyse the 2001 data.What is presented in this paper represents
a first cut at this analysis. Also, some statistics may change slightly once a final version of the
database is eventually released.

10. Before 1996 the TTS survey area did not extend beyond the GTA+H.The 1964 data are
obtained from the 1964 MTARTS study (see Miller and Shalaby, 2000).

For walking and cycling
to be effective alterna-
tives to motorized travel
requires (a) a land use
pattern in which a mix
of activities (housing,
shops, schools, etc.) co-
exist within reasonable
walking or cycling dis-
tances and (b) neigh-
bourhood street and
building design that facil-
itates and encourages
walking and cycling.



Figure 3.2 shows the average number of weekday trips per person by trip pur-

pose and zone of trip-maker residence.11
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The average number of
trips made per day per
person in the Central
Ontario Zone is 2.17,
according to the 2001
Transportation
Tomorrow Survey.This
number is probably too
low, because (a) it does
not include trips made
by walking to destina-
tions other than work or
school, (b) the total
number of trips is aver-
aged over the entire
population, including
children, and (c) survey
respondents often forget
to mention some trips.

Figure 3.1  10 Super-zones in the COZ Study Area

Figure 3.2  Average Person Trips/ COZ, 2001
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11. In this and subsequent exhibits, the trip purpose definitions are as follows: HBx: a home-
based trip for purpose x, where a home-based trip is one which either begins or ends at
home; x =W other end of the trip is work; x = S: other end of the trip is school; x= D: other
end of the trip is a discretionary activity other than work or school; NHB: a trip that does not
have home as either one of its ends.
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As shown in Figure 3.2, outside the City of Toronto, total daily person trip

rates vary over a relatively narrow band of a low of 2.07 (in Kawartha Lakes)

to a high of 2.45 (in Peterborough) trips per day.12 The COZ-wide average

daily trip rate is 2.17 trips/person. The much lower daily trip rates reported for

City of Toronto residents (and, in particular, Planning District 1 residents)

almost certainly reflects missing walk trips for non-work/school trips (which

are not collected in TTS), since home-based-work and home-based-school trips

rates for Toronto are comparable to those for other areas, and there is no rea-

son to believe that Toronto residents are inherently less mobile than other

Central Ontario Zone residents. If this hypothesis is correct, then if one were

to account for these missing walk trips, the non-Toronto COZ average daily

rate of 2.27 trips would probably be more representative of overall COZ daily

trip-making.

Figure 3.3 shows the changes in daily person trip rates by trip purpose between

1996 and 2001. With the exception of residents of Planning District 1, per-per-

son trip rates have increased over the past five years across the Central Ontario

Zone by 0.10 trips/day. This represents a continuation of a longer-term trend

for the GTA+H, where rates increased by 0.05 trips/day between 1986 and
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12. A daily trip rate of only 2 to 2.5 trips per person may sound low. Note, however, that this
rate is averaged over all persons, including children under 11 years of age for whom trip infor-
mation is not collected. Also TTS does experience some under-reporting of non-home-based
trips that people simply forget to report in the survey.

Over the last few
decades, the number of
trips made per person
per day has steadily
increased because of
smaller household sizes,
the tendency to drive
children to school, land
use patterns that require
more automobile travel,
and increased levels of
activity related to work
and leisure. Most of the
increase represents
automobile trips.

Figure 3.3  Change in Daily Person Trips COZ 1995-2001
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1996 and by 0.55 trips/day between 1964 and 1996 (Figure II.1, Appendix II).

As in the earlier time periods, this growth in trip-making is largely due to an

increase in trips that do not represent commuting to or from work or school

and that often occur outside the traditional morning and afternoon peak peri-

ods.

Factors contributing towards increased average daily trips per person may

include:

• smaller household sizes, without, perhaps, a commensurate reduction in

household travel requirements (for example, someone still needs to shop

for each household);

• an increased propensity to drive children to school rather than let them

walk, bicycle, or take a bus;

• land development patterns that emphasize segregation of land uses and so

require more (motorized) travel to execute a given activity pattern;

• increased personal activity levels due to increased work-related activities,

increased leisure activities, or both.

Figure 3.4 shows the distribution of COZ household auto ownership levels (no

car, one car, two or more cars) by household zone of residence. Only 14% of

Central Ontario Zone households do not have access to a vehicle for personal
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Automobile ownership
levels have also
increased, from an aver-
age of 1.38 vehicles per
household in 1996 to
1.44 vehicles per house-
hold in 2001.

Figure 3.4  Household Auto Ownership COZ 2001  
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use, while 46% have two or more cars. Of the households that do not have a

car, 70% live within the City of Toronto.

Figure 3.5 documents the changes in auto ownership levels, 1996 to 2001.

Households with no vehicles have declined on a percentage basis across the

COZ (including downtown Toronto), while households with two or more cars

have increased everywhere except Planning District 1 (where the percentage of

one-car households increased). The result is a 4% increase in average auto own-

ership level over this five-year time period, from 1.38 to 1.44 vehicles per

household. This, again, represents a continuation of a longer-term trend in

increasing auto ownership levels (see Figure II.2, Appendix II).13

The growth in daily person trip rates discussed above translates into changes in

average daily trips by mode as shown in Figure 3.6. As is evident from this fig-

ure, the growth in trips per person between 1996 and 2001 has occurred almost

entirely through increased auto-drive trips per day. Trip rates for all other

modes of travel exhibit only very small growth in a handful of cases (most

notably, both auto-passenger and transit trips per person have increased slight-

ly for GTA residents outside the City of Toronto), and more generally show no

growth or else a small decline. As shown in Figure 3.7, this results in an across-
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13. The 1991-1996 period actually saw a slight decline in average GTA+H household auto
ownership levels (Figure II.2, Appendix II), undoubtedly due to the serious recession of the
early 1990’s. Analysis undertaken by Roorda, et al. (2000) indicates that household vehicle
replacements/additions slowed down significantly during the 1990-1995 period.

Between 1996 and 2001,
the average number of
trips made by driving a
car increased while
those made by transit,
by riding as a passenger
in a car, or by some
other form of trans-
portation all decreased.
This trend reflects
increased automobile
ownership levels, a
greater number of trips
made outside peak peri-
ods, increased use of
automobiles by women,
and cutbacks in transit.

Figure 3.5  Change Household Auto Ownership COZ 1996 - 2001  
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the-board increase in auto-drive mode shares (+1.5% overall for the COZ),

with a corresponding universal decrease in mode shares for all other modes of

travel (COZ-wide: -0.4% for auto-passenger, -0.8% for transit, -0.3% for non-

motorized modes), with the single exception of extremely small increases in

mode shares for transit and non-motorized modes for Planning District 1 resi-

dents. Again this trend is consistent with longer-term trends within the GTA+H

(see Figure II.3, Appendix II).

Factors affecting this growth in auto mode splits include:

• a majority of the population and employment growth has occurred in

auto-oriented suburban areas (discussed further below);

• increased household auto ownership levels (discussed above);

• la majority of trips occur outside peak periods and are made for non-

work purposes, and so are more difficult to serve by transit;

• increased auto use by women (which, in turn, reflects long-term trends in

female labour force participation rates, driver’s licence possession rates

and so forth);14

• reductions in transit service levels due to budget cuts.
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Figure 3.6  Change in Household Auto Ownership COZ 1996 - 2001  

Household Residence
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14. See Miller and Shalaby (2000) for a more detailed discussion both of non-work, non-peak
travel and of the evolution of female travel behaviour.



In recent years, because of a lack of operating support from senior levels of gov-

ernment, transit agencies in the Central Ontario Zone have been forced to cut

service in many instances. As a result, the TTC and GO Transit are undoubt-

edly the most efficient transit agencies in North America in terms of operating

cost-recovery ratios,15 but this achievement has come at the expense at some

loss in ridership, especially in the case of the TTC.

Equally important has been the inability over the past two decades to expand

the transit system to keep pace with development. This is, for example, gener-

ally the case with GO Transit, which has historically been "supply constrained"

– that is, the GO system could carry more riders if it had the capacity (includ-

ing parking capacity at suburban stations) to do so.

A similar case can certainly be made for the TTC. In an examination of long-

term GTA trends in work trip mode choice between 1964 and 1986, Badoe

(1994) hypothesized that the significant increases in transit infrastructure that

occurred during the 1960s and 1970s, including subway expansions and the

introduction of GO Transit services, were able to keep transit work trip mode

shares relatively constant over this period, despite significant suburbanization

and growth in auto ownership.
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The transit system has
not expanded to keep
pace with growth.The
GO and TTC systems
could carry more pas-
sengers if their capaci-
ties were increased.
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Figure 3.7 Change in Mode COZ 1996 - 2001  
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15. This is not to say that these agencies were ever inefficient. Under the pre-1998 operating
subsidy policies, the TTC recovered 67% of its operating costs, which was the highest level of
any North American transit agency. Both the TTC and GO Transit now recover more than 80%
of their operating costs through the fare box.



Figure 3.8 shows the net effect of all these changes on 2001 COZ modal shares.

Auto-drive is clearly the dominant mode of travel: 56-74% of all trips taken by

residents outside Planning District 1 are made this way. Auto-passenger is also

significant: 14-18% of trips by non-PD1 residents are made as a passenger in a

car, and auto-passenger trips exceed the number of trips by transit and non-

motorized means combined everywhere except the City of Toronto. Across the

region, the automobile mode (drivers plus passengers) accounts for 81% of all

weekday trips.

Clearly, when an urban region grows in population and employment, as the

Central Ontario Zone has, increased levels of travel will occur. This increase

has been exacerbated, however, by increasing numbers of daily trips per person,

increasing household auto ownership levels, and the increasing mode share for

auto-drive. As a result, automobile trips in the Central Ontario Zone (and the

associated congestion and pollution caused by these trips) have increased more

than the growth of the population. Figure 3.9 shows that total daily trips and

daily auto-drive trips by Central Ontario Zone residents have increased faster

than the population between 1996 and 2001. The greatest gaps between pop-

ulation and trip growth rates have generally occurred outside the GTA+H.

Further, the growth rate for auto-drive trips exceeds the total trip growth rate

everywhere except in Planning District 1.
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The number of trips
made by automobile in
the COZ has increased
faster than the growth in
the population.

Figure 3.8  Trip Mode Shares, All Trips COZ 2001 
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These figures support the assertion that current planning practice in the Central

Ontario Zone has not been transit-supportive, despite policy statements to the

contrary. Auto-passenger trips (including those made by ridesharing or car-

pooling) and non-motorized trips (walking or cycling) have lost modal share to

the auto-drive mode over the past five years. Many factors underlie this trend,

including demographic and socioeconomic trends16 and shortfalls in operating

and capital support for alternatives to automobile travel. 

Travel behaviour and urban form

It is difficult to identify the extent to which the increase in travel in general and

automobile trips in particular can be attributed to the way in which urban form

has evolved within the Central Ontario Zone, given the complexity of the

processes involved. As Figure 3.10 shows, all areas experienced considerable

growth between 1996 and 2001 in households, population, employment,

employed labour force (ELF), and trip-making. Very high growth rates

occurred in Guelph/Wellington, Orangeville, and Barrie/Simcoe. Both down-
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16. These have not been explored in detail in this paper, but are discussed in other studies,
such as Miller and Shalaby (2000). Briefly, the aging of the baby boom generation and rising
affluence in the COZ both tend to encourage automobile use and decrease transit use.
Increasing labour force participation and "motorization" (i.e., possession of a driver’s licence and
access to a vehicle) among women also play a significant role in these trends.

Figure 3.9  Growth in Travel vs. Population COZ 1996-2001

1 2 3 4 5 6 7 8 9 10 Total       Residence Zone

0.40

0.35

0.30

0.25

0.20

0.15

0.10

0.05

0

-0.05

These trends indicate
that current planning
practice in the COZ has
not been transit-sup-
portive, despite policy
statements to the con-
trary.



town Toronto and the GTA outside the City of Toronto also exhibited above-

average growth rates for population and households, and, in the non-Toronto

GTA, employment as well.

In absolute terms, as shown in Figure 3.11, most growth in the Central Ontario

Zone during this period occurred in the GTA outside Toronto (61% of the pop-

ulation growth; 56% of the employment growth; 58% of growth in resident-

generated travel); 76% of total population growth and 73% of total employ-

ment growth occurred outside the cities of Toronto and Hamilton – that is,

about three-quarters of the growth in the generators of person travel (popula-

tion and employment) occurred outside the two largest and most transit-ori-

ented cities in the Central Ontario Zone. Given the dominance of the automo-

bile outside these cities, it is not surprising that auto-based travel (and associ-

ated road congestion) has grown considerably in recent years.

Appendix III contains information on the net effect of Central Ontario Zone

population and employment growth and distribution on person travel origin-

destination flows in the region. Just under 14 million trips occur within the

Central Ontario Zone on a typical weekday, which represents a 16.6% increase

relative to 1996. Of these trips, 75% have both their origin and destination

within the GTA, and another 3% involve a GTA origin or destination. The City
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Figure 3.10  % Change in Key Statistics COZ 1996-2001
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of Toronto is the destination for 37% of all trips in the Central Ontario Zone

(5.2 million a day) while the remainder of the GTA is the destination for 39.5%

of all trips (5.5 million a day). Of the remaining 22% of trips that lie wholly

outside the GTA, about half have their origin and destination within the same

region, and the other half involve a trip between two different regions.

Guelph/Wellington, Orangeville, and Barrie/Simcoe all exhibited very high

growth rates as both an origin and destination of trips. The non-Toronto GTA

also had an above-average rate of growth on both an origin and destination

basis and accounted for nearly half (49.5%) of the total growth in trips.

Planning District 1 also experienced above-average growth for trips to and

from most regions outside the City of Toronto.

Population and employment growth in a region occur in three main ways:

• infill or densification of the existing urbanized area;

• incremental growth at the periphery of the urbanized area (resulting in

contiguous expansion of the urban boundary);

• leapfrogging beyond the urban fringe to create pockets of development
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Figure 3.11  % of COZ Growth, Key Statistics COZ 1996-2001
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that are not directly connected to previously urbanized regions, leaving

undeveloped portions of land separating these pockets from the urban

boundary.

Although some infilling has occurred in recent years, especially in the Toronto

Central Area, most growth for some time has occurred in the latter two ways.

In general, the impact on roadway congestion and environmental degradation

is greater for urban boundary expansion than for infill and greater still for

leapfrog development patterns, since the potential to serve the resulting travel

patterns by transit (or by non-motorized modes) declines consistently and dra-

matically.

Figures II.4, II.5, and II.6 in Appendix II illustrate this assertion. Figures II.4

and II.5 show 1996 daily mode shares for transit and GO Rail, respectively for

the GTA+H by trip origin zone. Transit usage clearly declines dramatically as

one moves away from central city locations and major rail corridors. Figure II.6

displays the estimated average CO2 emissions per household within the

GTA+H in 1996 by the home traffic zone of trip-maker. That is, the CO2 gen-

erated by a given auto-drive trip is attributed to the driver’s zone of residence,

regardless of where the given trip occurs.17 The increase in CO2 emissions as

one’s residential location moves away from the urban centres is clearly evident

in this map.

In order to explore the relationship between travel demand and urban form in

greater detail, Appendix IV presents an analysis of 1986 and 1996 TTS data for

the GTA+H.18 In this analysis, "trip density" is used as a simple surrogate

measure of level of urbanization, where a zone’s trip density is simply the total

number of trip ends (that is, trip origins plus trip destinations) observed to

occur within the zone over a 24-hour weekday period, divided by the zone’s

gross area. As is discussed in detail in Miller et al. (1990a), trip density provides

a useful single index of the level of urban activity, or urbanization, in a zone,

since it integrates both population and employment effects. That is, as either

population or employment (or both) increases in a zone, so does the trip den-

sity. In particular, the 1990 study identified six classes or levels of urbanization

which correlate well with specific ranges in trip density. These classes are
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17. See Miller and Lee (2002) for further discussion of this analysis.

18. Given the very recent availability of the 2001 data, it was not possible to update this
analysis to include 1996-2001 trends for the COZ as a whole.The conclusions drawn from this
analysis of the GTA+H, however, generalize to the COZ as a whole.

The average emissions
per household of carbon
dioxide, a greenhouse
gas, are consistently
higher for households
living further from urban
centres.

Transit use is higher in
denser, more urbanized
areas. Most of the
growth in automobile
travel – and in trips by
all modes – has occurred
in suburban and rural
areas.



defined in Appendix IV. Note that, while this is called an "urbanization" cate-

gorization, it includes rural and small municipality classes and so is applicable

to the entire range of land uses and development levels found in the Central

Ontario Zone.

Key findings from the Appendix IV analysis suggest that:

• Although considerable scatter exists in the data, transit usage clearly is

positively correlated with urbanization level and trip density.

• Nearly 70% of population growth 1986-96 in the GTA+H occurred in

rural or low density suburban locations, with over half of this (39% of

total growth) occurring in formerly rural areas.

• 88.1% of the growth 1986-96 in auto-drive trip ends (trip origins or des-

tinations) and 85.6% of the growth in total (all mode) trip ends occurred

in rural and suburban locations.

• Transit trip ends actually declined slightly in the higher urban density

classes. This likely reflects a combination of land use effects (the other

ends of these trips are more suburbanized in 1996, resulting in less transit

usage) and transit service cutbacks.

• Auto-drive trips and total trips increased at a greater rate than population

in suburban zones. This may partially reflect employment-related trip

generation effects in these areas, but it also is an indication that transit

services in these zones tended to not keep pace with travel needs.

Clearly the distributions of both population and employment within a region

are critical to the determination of travel flows and mode shares. While the

analysis to this point has tended to focus on the residential side of the equation,

it may well be the case that the location and density of employment is more crit-

ical to the design and performance of the transportation system than is the dis-

tribution of population (important as population density is).19 There are at

least three reasons for this. 

1. High employment density means that the non-home end of trips will gen-

erally be a short walk from a bus stop or a rail station, whereas lower den-
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19. Employment is both a direct generator of work-based trips and a surrogate for many
non-home activities that generate non-work/school travel (shopping, recreation, personal busi-
ness, etc.).

The location and density
of employment may be
more critical to the
design and performance
of the transportation
system than the distribu-
tion of population,
important as population
density is.



sities inevitably mean longer (and often more unpleasant) walking dis-

tances. 

2. Higher densities allow for higher transit service frequencies and more

extensive transit networks focused on the employment centre, thus improv-

ing the level and cost-effectiveness of transit service and its competitiveness

relative to the auto. 

3. If the magnitude and density of employment is sufficiently high, then high-

er-order transit services such as light or heavy rail become viable proposi-

tions, thereby further enhancing the attractiveness of transit.

To illustrate these observations, consider Figure 3.12, which displays the 1996

distribution of GTA employment by TTS traffic zone. As is clear from this map,

the GTA is a multi-centred region with major areas of employment in Toronto,

Mississauga, and Oshawa, southern York Region and, to a lessor extent, along

the QEW corridor in Oakville and Burlington. In particular, the Toronto

Central Area and the central-to-northeast Mississauga commercial areas (from

Square One to Pearson Airport) represent the dominant two employment areas
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Figure 3.12  1996 GTA Employment by Traffic Zone  Source: Haider (2002)

The Toronto Central
Area and the central-to-
northeast Mississauga
commercial areas (from
Square One to Pearson
Airport) represent the
dominant two employ-
ment areas in the GTA
and the COZ as a whole.



in the GTA and the Central Ontario Zone as a whole. This distribution of

employment, combined with the corresponding distribution of the employed

labour force, determines the morning and afternoon work trip commuting pat-

terns for the GTA, along with much of the daily travel for shopping, personal

business and other non-work/school activities.

The ability to serve these employment-based trips by transit, however, depends

not just on the magnitude of these trips, but upon their density. Figure 3.13

replots the 1996 employment data in terms of zonal employment density. From

the perspective of employment density, the GTA has a very different look: it

appears to be almost totally monocentric, with a very high employment densi-

ty in downtown Toronto and with virtually all the other employment centres

identified in Figure 3.12 "washing out" into a near-uniform density distribu-

tion – although the difference between the more developed inner GTA areas of

Toronto, Mississauga, southern York Region, and the lakeshore corridor

through Oakville and Burlington is clearly distinguishable from the less devel-

oped regions further away from Lake Ontario.

The ramifications of Figure 3.13 for travel patterns and transit usage are dra-

matic. Figures II.7 to II.9 in Appendix II display the spatial distribution of 1996

GTA trip origins for all daily trips destined to the Toronto downtown,
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Figure 3.13  1996 GTA Employment Density Source: Haider (2002)

The distribution of
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employed labour force
determines the morning
and afternoon work trip
commuting patterns for
the GTA and most of
the patterns for non-
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Mississauga Square One and the Pearson Airport district, respectively.20

Downtown Toronto and Square One travel patterns are similar in that both

show a high density of nearby trip origins and then a decreasing density of trip

ends as the distance from the employment centre increases. The Toronto pat-

tern, of course, extends over a much greater area (essentially the entire GTA)

than does Square One’s, reflecting the much larger employment base of down-

town Toronto and its correspondingly greater catchment area. The Pearson

Airport pattern of trip origins is similar to downtown Toronto’s in the sense

that it, too, represents an extensive catchment area. Otherwise, however, it is

very different, showing a much more dispersed pattern, with no significant con-

centration of origins, either close to the airport or along major transportation

corridors (the later being another feature of the downtown Toronto pattern).

Table 3.1 shows the effect of the different employment densities and travel pat-

terns on both morning peak-period and 24-hour transit use (including GO Rail)

in 1996 for these three employment centres. Points to note from this table

include the following.

• Downtown Toronto, with its very high employment density and high-

capacity rail services (subway and commuter rail), achieves a dramatically

different level of transit market share than the other two centres. These

transit mode shares are comparable to, or exceed, those achieved by any

other North American central city area, and are a testament to the high

quality of transit service provided by the TTC and GO Transit into the
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Table 3.1: Trip and Mode Shares by Trip Origin
Selected Major Employment Centres, COZ 1996

Total Daily Trips,All Trip Purposes
Trip Destination

Origin Area Planning Mississauga Pearson TOTAL
District 1 Square One Airport

Emp. District

City of Toronto 711,269 18.803 42,807 772,879

Region of Peel 56,652 87,035 54,065 197,752

Rest of COZ 98,164 9,464 25,996 133,624

TOTAL 866,085 115,302 122,868 1,104,255

From the perspective of
employment density, the
GTA appears to be
almost totally monocen-
tric, with a very high
employment density in
downtown Toronto.This
pattern has implications
for transit ridership.

20. The Pearson Airport flows may include some GTA residents going to or from the airport
as part of an air journey to or from another city.The trips captured in the survey, however,
largely consist of "normal" weekday trips to work or for business purposes.The data do not
include airport-based travel by visitors to the GTA, since such trip-makers are not included in
the survey sample.



Table 3.1 (continued from previous page)

Transit Mode Share All-Day,All Trips
Trip Destination

Origin Area Planning Mississauga Pearson
District 1 Square One Airport

Emp. District

City of Toronto 0.377 0.147 0.063

Region of Peel 0.377 0.098 0.041

Rest of COZ 0.393 0.026 0.001

TOTAL 0.379 0.100 0.040

A.M. Peak Period Trips,All Trip Purposes
Trip Destination

Origin Area Planning Mississauga Pearson TOTAL
District 1 Square One Airport

Emp. District

City of Toronto 230,072 3,584 19,056 252,712

Region of Peel 32,425 16,806 29,561 78,792

Rest of COZ 58,817 3,441 12,248 74,506

TOTAL 321,314 23,831 60,865 406,010

Transit Mode Share A.M. Peak,All Trips
Trip Destination

Origin Area Planning Mississauga Pearson
District 1 Square One Airport

Emp. District

City of Toronto 0.525 0.070 0.073

Region of Peel 0.535 0.099 0.047

Rest of COZ 0.523 0.017 0.003

TOTAL 0.525 0.083 0.046

Toronto Central Area, despite budget and service cuts in recent years.21

• Also noteworthy is the uniform nature of transit mode shares for the

Toronto Central Area: regardless of trip origin, about 38% of all daily

trips to the Toronto downtown are by transit, while in the morning peak-

period approximately 53% of all trips are by transit, again regardless of

trip origin within the Central Ontario Zone.

• Transit usage for downtown Toronto destinations is not just a peak-peri-

TRAVEL DEMAND AND URBAN FORM   |  33

21. Indeed, as has been previously noted, this performance is, in fact, supply-constrained, par-
ticularly in the case of GO Transit: if more commuter rail and transit service were provided into
the Toronto Central Area, more people would use transit for certain trips.

Regardless of trip origin,
about 38% of all daily
trips to the Toronto
downtown are by transit,
while in the morning
peak-period approxi-
mately 53% of all trips
are by transit.



od phenomenon, given that 38% of total daily trips to the downtown use

some form of transit.

• Pearson Airport, with its low employment density, lack of any form of

high-capacity transit service, and dispersed travel patterns naturally gen-

erates minimal transit usage.

• Square One is a focus of the Mississauga transit system, and so does

achieve modest levels of transit usage (a 10% daily transit mode share is

fairly high by North American standards for this sort of suburban or

edge city type of centre). The low employment density of this centre, per-

haps along with its lack of any form of higher-order transit (bus- or rail-

based), however, mitigates against its achieving downtown Toronto–type

levels of transit usage. Undoubtedly the lower population densities in its

primary catchment area contributes to its lower transit mode shares,

although the more distant downtown Toronto area achieves four or five

times greater transit mode shares in this same catchment area than Square

One. 

• Square One achieves a higher daily transit mode share than in the morn-

ing peak-period. This is almost certainly due to returning residents in the

evening peak-period (most likely from Toronto destinations), rather than

a reflection of all-day Square One–based trip attractions.

• The impact of residential density and transit network density/service lev-

els is also evident in that transit mode shares from the City of Toronto to

Pearson Airport area are higher than from Peel Region, even though

longer trip distances are usually involved, and the Toronto to Square One

mode shares are comparable to the within-Peel mode shares (the 14.7%

all-day Toronto–Square One mode share is artificially high because it cap-

tures Mississauga residents returning home from Toronto workplaces,

and so reflects neither Square One as an employment centre nor Toronto

as a residential area).

The Toronto case study

Although this paper considers the entire Central Ontario Zone, Toronto lies at

the centre of the region and dominates its economy, development patterns, and

transportation issues. In addition, the City of Toronto (formerly Metropolitan

Toronto) represents an ongoing, forty-year-plus experiment in transporta-

tion–land use coordination that is routinely studied and cited around the world.

Therefore, it is reasonable to examine the Toronto case study in terms of what
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Pearson Airport, with its
low employment density,
lack of any form of high-
capacity transit service,
and dispersed travel pat-
terns naturally generates
minimal transit usage. .

Square One is a focus of
the Mississauga transit
system, and so achieves
modest levels of transit
usage, although its low
employment density and
its lack of any form of
higher-order transit miti-
gate against its achieving
downtown Toronto–type
levels of transit usage.



we might learn from our own history that might help us set future policy, not

just for Toronto, but for the Central Ontario Zone as a whole.

Toronto, or more generally the GTA, has been described as "Vienna surround-

ed by Phoenix.” 22 While allowing for some hyperbole in both parts of the anal-

ogy, there is truth in the notion that the GTA is a tale of two cities: a traditional,

largely monocentric, reasonably dense, transit-oriented one, and a late-twenti-

eth century, low-density, auto-oriented, suburban one. The travel patterns to

downtown Toronto versus suburban activity centres such as Pearson Airport or

Square One are evidence of this difference.

In looking ahead to future development decisions and their expected impacts

on travel demand, we need to remember (and, in some cases, re-learn) what has

worked in the past and to compare Toronto with comparable cities to get a bet-

ter sense of what has worked and what hasn’t. In particular, two recent studies

– one comparing Toronto and Boston, and one comparing Toronto and

Melbourne – can help us think more clearly about the Toronto case.

Schimek (1997) undertook a detailed comparison of land use and travel

demand in the GTA and in the Boston urbanized region, which, he argues, are

comparable urban areas in terms of population, land area, macro urban struc-

ture, extensive multi-modal transit systems, and economic functions. He found

that Toronto’s transit usage (measured in terms of either per capita ridership or

mode splits) is considerably higher than Boston’s. Why? Although differences

in income, auto ownership levels, and gasoline prices between the two regions

obviously play some role, Schimek argues that the key difference is in the coor-

dinated land use–transportation policies of Metropolitan Toronto during

Metro’s critical growth period of the 1950s, 60s, and 70s. Because of these poli-

cies, the suburban areas of Etobicoke, North York, and Scarborough have high-

er population and employment densities than comparable areas in Boston, and

it is precisely in these areas that transit ridership is significantly higher in

Toronto than in Boston. Conversely, the central areas of both cities are very

similar (indeed, Boston’s central area is denser and more concentrated than

Toronto’s), as are the more recently developed suburbs (the "905" region and

its Boston equivalent), and transit usage in both areas of the two cities (that is,

central city and newer suburban) are generally comparable. Thus, although no-

one would argue that Metro was consistently and universally successful in
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22. This phrase is attributed to Juri Pill, then TTC General Manager, Planning, in a Toronto Star
article in February 1990.

Comparisons between
Toronto and Boston and
Toronto and Melbourne
shed light on the interre-
lationship of land use
planning and transit
planning.

Although Boston is simi-
lar to Toronto in many
ways, transit use is high-
er in Toronto, largely
because the suburban
areas of Etobicoke,
North York, and
Scarborough have higher
population and employ-
ment densities than
comparable areas in
Boston. It is precisely in
these areas that transit
ridership is significantly
higher in Toronto than in
Boston.



coordinating land use and transportation policy, it did explicitly attempt to do

so, with, as Schimek demonstrates, a discernable degree of success.

Mees (2000) conducted a similar comparative analysis of Toronto and

Melbourne. He argues that Toronto and Melbourne are comparable in terms of

population, size, age, transit systems (Melbourne’s rail system is actually more

extensive than Toronto’s), and macro land use patterns. Yet Toronto’s transit

ridership is much greater than Melbourne’s. In his discussion, Mees does not

discount urban form as a factor in determining transit usage, but he argues that

the key difference between Toronto and Melbourne is the high-quality, reliable,

coordinated, centrally planned transit service provided by the TTC, as opposed

to the uncoordinated, much less reliable service provided in Melbourne. Thus,

the nature, level and quality of transit service offered (in terms of service fre-

quency, coverage, coordinated transfers, and reliability) is as important as a

transit-supportive land use policy in terms of determining transit usage.

Indeed, the two must go together: a high-quality transit service can be devel-

oped only if a supportive land use structure is in place, and a transit-support-

ive land use design will not succeed without an appropriate transit system pro-

viding a competitive, attractive alternative to the private automobile. 

The arguments of Schimek and Mees indicate that the Metropolitan Toronto

experiment of the 1950s–70s era in governance, land use planning, and transit

system design was relatively successful, compared to the experience in similar

cities elsewhere. This finding can be contrasted with the more recent experience

of the past two decades of uncoordinated, non-transit-oriented growth in the

GTA, as well as across the Central Ontario Zone.

Summary of empirical findings

This necessarily brief discussion of current (and longer-term) trends in the

Central Ontario Zone provides a compelling case that the fundamental ele-

ments of transportation–urban form interaction are known and demonstrable

based on experience within the Central Ontario Zone. Key findings include the

following.

• Coordinated land use–transportation planning can work and can make a

difference. The Metropolitan Toronto experience of the 1950s through

the 1970s (the benefits of which we enjoy to this day) is clear and unam-

biguous evidence of this.
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The key difference
between Toronto and
Melbourne is the high-
quality, reliable, coordi-
nated, centrally planned
transit service provided
by the TTC, as opposed
to the uncoordinated,
much less reliable serv-
ice provided in
Melbourne.As a result,
transit use is higher in
Toronto.



• Trends over the past 15 years equally clearly indicate that current land

use and transportation policies are not promoting a smart or sustainable

urban form or pattern of travel behaviour.

• Employment density is a critical element in transit-supportive urban form.

The Toronto downtown obviously is the dominant example. Schimek

argues, however, the relatively high employment densities in other parts

of the City of Toronto and, arguably, other portions of the Central

Ontario Zone, can also support transit, provided that other elements pro-

moting transit usage are also in place.

• Residential density is also important for transit usage, but housing must

be built in a way that is effective in providing convenient access to transit

and in facilitating the provision of transit services.

• Mixed-use development, in which residential, commercial, and recreation-

al activities are intermingled in a cohesive and attractive way, is critical to

promoting non-motorized modes of trip-making. In most communities

outside the City of Toronto, walking and cycling are more important

modes of travel than transit. From any criterion imaginable – personal

health, environmental impact, individual or societal costs – non-motor-

ized trip-making is obviously optimal. Moreover, walkability is a hall-

mark of great urban centres and great small towns. Thus, promoting

neighbourhoods that support walking and cycling should be a primary

concern of town and city design. A notable failure of "classic" postwar

suburban design (which, unfortunately, also applies to much urban design

within this same time period) is the patent lack of walkability of such

areas, because of the absence of mixed land uses and the physical layout

of the built environment (including curvilinear streets, no sidewalks, the

priority given to parking lots and vehicle movements, boring or even hos-

tile streetscapes). Mixed-use and pedestrian-friendly neighbourhood

design is also transit-supportive, for fairly obvious reasons.

• Coordinated, reliable, competitive transit services obviously must be pro-

vided if transit is to be a viable alternative to "choice riders" (trip-makers

who have a choice between using transit and driving a car for a given

trip). Downtown Toronto is the primary example, in which 53% of all

morning peak-period trips and 38% of all daily trips are made by transit,

many of them made by choice riders. The challenge for extending this

sort of performance to other activity centres (appropriately scaled for the

size of the given centre) is the chicken-and-egg nature of the transit–land
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use interaction: high-quality, competitive transit can be provided cost-

effectively only where land use patterns support such services, but such

transit-supportive built forms can only be built if the appropriate transit

service is provided. The question of which comes first (the land use or the

transit service) and of how to create such a symbiotic system (given the

long lead times, high costs, and risks involved in the system’s develop-

ment and evolution) is, perhaps, the critical question facing planners and

decision-makers in the urbanized portions of the Central Ontario Zone

where such transit-oriented development makes the most sense.

After extending this discussion of the urban form–travel behaviour interaction

to the question of goods movements in the next section, we will consider apply

the lessons learned within the Central Ontario Zone so that in the coming

decades the Central Ontario Zone can grow smarter.

Commercial vehicle movements and their links to regional structure

Unfortunately, no equivalent to the TTS person-travel data exists for intra-

COZ goods movements23, and so an empirically-based discussion of goods

movements within the Central Ontario Zone is difficult to construct. However,

it seems clear that there is a tremendous amount of goods movement and serv-

ice delivery occurring throughout the Central Ontario Zone, during most of the

day, encompassing a wide variety of origin-destination combinations. Because

most goods movement and service delivery occurs by truck or van, these move-

ments contribute to overall road congestion levels, and, in turn, suffer produc-

tivity losses caused by this congestion. This type of transportation consists of

three types:

1. Trucks passing through but not stopping in the Central Ontario Zone.

These movements contribute to the Canadian economy as a whole but not

directly to the Central Ontario Zone economy. They do, however, con-

tribute to roadway congestion levels.

2. Import/export movements between businesses in the Central Ontario Zone

and other economic regions in North America. Given the strong export
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23. As opposed to "NAFTA"-type freight movements between the COZ and the US border
or other economic regions with which the COZ trades, for which good data exists. An ongoing
intra-COZ goods movement data collection program similar to TTS in nature would be a cost-
effective contributor to COZ transportation policy analysis, but, to date, this proposal has not
been acted upon.

Commercial vehicle
movements consist of
trucks passing through
but not stopping in the
COZ, import/export
movements between
businesses in the COZ
and other economic
regions in North
America, and move-
ments of goods and serv-
ices from origins to des-
tinations within the
COZ.



base of the Central Ontario Zone, these movements are essential to the eco-

nomic well-being of the region. They both suffer from and contribute to

higher congestion levels.

3. Movements of goods and services from origins to destinations within the

Central Ontario Zone. Service delivery movements include private vehicles

(such as plumbers making house calls), delivery vehicles (such as couriers),

municipal service vehicles (such as garbage trucks), and other business-

related travel not captured by TTS-type surveys (for example, the TTS does

not attempt to capture all calls made by salespersons, nor does it com-

pletely capture other work-based trips for business purposes).

From a land use or urban design perspective, probably the most important

impacts of commercial vehicle movements include the following.

• To the extent that commercial traffic increases congestion on Central

Ontario Zone highways (most notably the 400-series highways) and other

roads, they affect access by Central Ontario Zone residents and business-

es to these roads. This, in turn, might influence land development deci-

sions and/or location choices of households and firms.

• Building or expanding highways to accommodate freight movements will

change access to roads for personal travel (unless such new facilities are

restricted to trucks only). Again, this can influence housing and other

land use and location choices unless strong land use control measures are

implemented. Historically, the construction of Highway 401 provides a

classic example of this effect. Originally billed as "the Toronto bypass"

and designed largely to provide a route for through-traffic around

Toronto, the highway instead facilitated the development of much of the

GTA’s current urban structure and has become the central artery for

much of the GTA’s travel, both person-based and freight. More recently,

Highway 407 has had a similar effect on land development and travel

patterns in York Region and elsewhere in the Central Ontario Zone.

• The parking and loading/unloading requirements involved in urban goods

deliveries and service calls can result in significant losses of road capacity

if these activities occur on the street. Thus, an important consideration at

the level of actual building and street-level design is to provide appropri-

ate off-street parking/loading-unloading facilities in order to minimize

congestion impacts and productivity losses due to on-street parking of

commercial vehicles.
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• Manufacturers and other export/import oriented businesses generally

need convenient access to major highways, and so will naturally try to

locate near highways, particularly highway interchanges. These activities

tend to be fairly extensive in their land requirements, and, as a result,

generate very low-density, highly auto-based employment centres that are

not easily serviced by transit (if they can be cost-effectively be served at

all).

From the perspective of this paper, this last point may be the most important.

In particular, it highlights one of the many difficult aspects of the land

use–transportation design problem. Although one might wish employment cen-

tres to be constructed in a dense, centralized fashion to facilitate high-quality,

cost-effective transit service, for many businesses, current (and foreseeable

future) production methods and business practices dictate a land development

pattern that is dispersed, low-density, and inherently road-oriented.

Further, while alternatives to automobile transportation may exist for some

commercial vehicle movements in some areas (such as using bicycle couriers or

using transit to get to business meetings), the need to transport bulky items

(from toolboxes to sample cases to heavy equipment), dispersed origin-destina-

tion travel patterns, and tight timelines require a heavy, if not total, dependence

on trucks, vans, and cars to accomplish these movements. Thus, one can argue

that from an urban design perspective, the challenge is primarily one of build-

ing an urban area to minimize commercial vehicle trip lengths and the conges-

tion caused by these movements, rather than to facilitate the diversion of these

trips to other modes of travel. This clearly represents a contrast to the case of

personal travel, in which modal diversion is both a much more viable and a

much more necessary component of the overall design problem.

Elements of smart growth

The concept of smart growth embodies elements of livability, efficiency, afford-

ability, and environmental protection, where:

• Livability describes a variety of factors including a choice of housing

options, access to employment, schools, hospitals, shopping, and recre-

ation, as well as reasonably safe and secure surroundings.

• Efficiency concerns how land is used and relates to the provision of both

infrastructure and social facilities and services. In a growing region, an
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important challenge includes using existing infrastructure more effectively

rather than abandoning it in favour of investment in entirely new facili-

ties and services.

• Affordability largely involves achieving a realistic tradeoff between expec-

tations and fiscal resources that can be made available, an increasingly

difficult task at a time when all governments are seeking to reduce (or at

least not increase) taxation.

• Environmental protection involves both mitigation against well-known

negative impacts associated with urban growth, as well as righting some

of the wrongs that have already occurred. Thus, it involves elements of

soil and water reclamation, improving air quality, and reducing green-

house gas emissions.

Numerous studies in Ontario and elsewhere concerned with smart, efficient, or

sustainable growth management have reached general consensus on a number

of key objectives including:

• placing limits on urban sprawl (the land area consumed to accommodate

growth in population and employment);

• concentrating a mixture of urban activities in intensified, land use nodes

and corridors to broaden the range of choice at the local community

level;

• distributing growth in population and employment to reduce commuting

distances;

• reversing the trend towards increased automobile dependence;

• making it easier to walk, cycle, or use transit for a larger proportion of

trips;

• reviving small-town characteristics and pleasant streetscapes within local

communities that collectively form large urbanized regions.

In other words, the generally accepted prescription appears to stress using land

more sensibly and altering travel demand, both of which are highly inter-relat-

ed, as has been discussed above. Different issues/challenges obviously face com-

munities of different types within the Central Ontario Zone with respect to

achieving this overall objective. At the risk of over-simplification, different

community types within the Central Ontario Zone consist of:
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• rural and small town communities outside the GTA;

• larger towns and smaller to medium-sized cities outside the GTA;

• GTA communities outside Toronto; 

• the City of Toronto.24

Summarizing the discussion of the previous three sections, key urban

form–travel demand elements/issues of smart growth include:

• achieving a jobs/housing balance, or avoiding the "bedroom community

syndrome";

• promoting mixed-use development to support the use of non-motorized

travel;

• concentrating employment into higher density centres that can become

the focus of high-quality transit services;

• building medium to high residential densities in a transit-supportive fash-

ion within corridors that can be cost-effectively served by high-quality

transit;

• promoting infill, brownfield development and densification of both hous-

ing and activity centres to support non-motorized and transit travel, as

well as to take better advantage of existing public infrastructure in gener-

al;

• making adequate and appropriate investments in a balanced transporta-

tion system to (a) provide a cost-effective competitive transit alternative

to the automobile in markets where such competition is feasible, and (b)

ensure the cost-effective and timely movement of goods and services with-

in and through the Central Ontario Zone.

Table 5.1 provides a cursory summary of the extent to which each of these ele-

ments are likely to be applicable in each type of community. 

Clearly, transit system improvements and associated residential and employ-

ment densification (either through infill or new development) apply most

directly to the more urbanized portions of the Central Ontario Zone. However,
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24. This categorization is not meant to be definitive, but only to structure the discussion
somewhat.
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employment and hous-
ing into higher density
centres, and investing in
a balanced transporta-
tion system.

It is never too early to
develop in a transit-sup-
portive way in terms of
ensuring a mix of uses,
paying attention to road-
way and streetscape
design, or focusing major
employment into con-
centrated activity cen-
tres, in anticipation of
eventually developing a
viable transit system as a
community grows.



it is never too early to develop in a transit-supportive way (in terms of ensur-

ing a mix of uses, paying attention to roadway and streetscape design, or focus-

ing major employment into concentrated activity centres) in anticipation of

eventually developing a viable transit system as the community grows. Further,

experiments with transit alternatives suited to lower-density communities (for

example, van pooling, dial-a-ride, route deviation services, or jitneys) should be

encouraged.

As has already been discussed, mixed uses and other neighbourhood design fea-

tures aimed at promoting walkability should be emphasized in all development

projects at all urban scales. This is, however, often easier to do at either the

small town scale or in urban centres. A major smart growth challenge is going

to be how to retrofit the large number of single-use, auto-dominated suburbs

within the GTA and elsewhere into more walkable neighbourhoods.

In the particular case of smaller communities, not only will this reduce auto

dependency for local trip-making, but it will also contribute towards maintain-

ing some of the small-town attributes that typically make such communities

attractive places to live and work. Further, even in rural communities and small

towns, land should be treated as a scarce resource. Thus, compact development

should be preferred, not just for transportation efficiency reasons, but to pre-

serve as much as possible of the natural and rural environment that is critical
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Table 5.1: Land Use - Transportation Policies by Community Type 

Total Daily Trips,All Trip Purposes
Trip Destination

Community Type

Policy Rural & Non GTA GTA Non- Toronto
Small Town Urban Toronto

Jobs/housing balance X x X

Mixed-use development X X X X

Employment concentration x X X

Residential density x X X

Infill/densification x X X

Transit Investment x X X

Efficient goods movement x x x x

Very applicable X

Moderately applicable x

Low applicability

A major smart growth
challenge will be how to
retrofit single-use, auto-
dominated suburbs into
more walkable neigh-
bourhoods.

Compact development
in rural areas and small
towns should be encour-
aged, not just for trans-
portation efficiency, but
to preserve the natural
and rural environment
that is critical to a com-
munity’s quality of life.



to the community’s quality of life.

The issue of jobs/housing balance has not been discussed in detail to this point

in the paper, although it is one that has attracted considerable attention in the

transportation and urban planning literature. Conceptually, it is clear that if, on

average, workers live closer to their jobs, then less total travel is required for

commuting and (more often than not), alternatives to driving a car are more

feasible. Given the high level of residential and employment mobility, the diver-

sity of household tastes for residential lifestyles, and the complexity of urban

spatial economies, it is questionable to what extent an optimal jobs/housing

balance can ever be achieved, or the extent to which a very rigid enforcement

of such a balance is even socially desirable.

However, it is clear that a considerable amount of "excess commuting" occurs

within the Central Ontario Zone because of the continuing development of res-

idential bedroom communities on cheap land far removed from the employ-

ment centres that provide the jobs for the workers living in these communities.

Such development is presumably rationalized as a means of providing afford-

able housing for low- to medium-income households, a way to improve a com-

munity’s tax base (although it also increases the services that need to be pro-

vided from this tax base), and as a "natural" early stage in the urbanization

process for the community.

Such development, however, comes with very high transportation and long-

term urban development costs. Such bedroom communities generate a consid-

erable number of long-distance, totally auto-based commuter trips which place

a significant load on Central Ontario Zone roads. Every such trip carries a very

high marginal social cost in terms of its contribution to congestion, pollution,

and greenhouse gas emissions. This is a classic, even extreme, case of individu-

als not perceiving the true social costs of their actions.25 As noted above, many

households presumably are seeking out such residential locations primarily in

the name of cheap (that is, affordable) housing. It can be strongly argued, how-

ever, that there is no such thing as cheap housing once the full personal and

social costs of travel are accounted for.26

TRAVEL DEMAND AND URBAN FORM   |  44

25. As bad as this is for transportation sustainability, the "feedback" effects can further aggra-
vate the situation. Once established, such communities often lobby for improved road facilities
to relieve their onerous and congested commute as a "right" to which they feel entitled . Also,
all local trip-making will be auto-based, given the single-purpose, relatively low-density nature of
the typical development.

26. A study investigating the "total" cost of housing and travel in the GTA is forthcoming (see
Miller et al., 2002) that addresses this question in detail.

Given residential and
employment mobility,
the diversity of house-
hold lifestyles, and the
complexity of urban spa-
tial economies, it is ques-
tionable to what extent
an optimal jobs/housing
balance can ever be
achieved. .

Automobile travel to
and from far-flung bed-
room communities is a
classic case of individuals
not perceiving the true
social costs of their
actions. It can be strong-
ly argued that there is
no such thing as cheap
housing once the full
personal and social costs
of travel are accounted
for.



Further, as one can see in older suburban developments built in this style, once

the original, single-use, auto-dominated community style has been established,

it is very difficult to retrofit it into a more efficient urban form. In addition,

leapfrog development encourages additional low-density, auto-dominated infill

between the leapfrog community and the previous urban boundary and tends

to preclude more orderly, efficient, and transit-oriented development.

While the development of bedroom communities can and has occurred

throughout the GTA and other urban regions within the GTA, this issue is per-

haps most critical for small towns and rural communities located in the outer

portions of the GTA or outside the GTA altogether. For many rural or small

town communities, smart growth might mean very little or no growth, since

with significant growth often comes loss of many of the attractive attributes of

rural and small town life. To the extent that growth is allowed in such com-

munities, however, it should occur in such a manner that these desirable attrib-

utes are maintained or even enhanced whenever possible. 

Ideally, development in such areas should be balanced between jobs and hous-

ing, with employment taking the lead, to promote self-containment as much as

possible. Promoting and maintaining an effective balance of jobs and housing

is, of course, another chicken-and-egg process that is very difficult to accom-

plish. Nevertheless, the argument is that when significant development occurs

in such communities, it should be employment-driven and should be in

response to local growth needs, rather than driven by the "external" needs of

the GTA housing market. Put another way, such growth should emerge out of

the local aspirations and strengths of the individual community, and should be

locally focused in terms of its primary activity and travel patterns, rather than

driven by externally oriented development pressures.

Smart growth building blocks

Accommodating growth in travel demand in ways that contribute to smarter

growth requires guidelines for interrelated land use and transportation plan-

ning. Examples of building blocks that influence achieving smart growth are

shown in Figure 5.1.

The most important elements of these guidelines include the following:

1. Increasing population densities through intensification of land use along

corridors that can justify better levels of transit service.
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Once a single-use, auto-
dominated community
has been established, it is
very difficult to retrofit
it into a more efficient
urban form.

Leapfrog development
encourages additional
low-density, auto-domi-
nated infill between the
leapfrog community and
the previous urban
boundary.

For many rural or small
town communities,
smart growth might
mean very little or no
growth, since with signifi-
cant growth often comes
loss of many of the
attractive attributes of
rural and small town life.
Any growth should be
employment-driven and
locally focused.



2. Similarly, concentrating employment in centres that can support better lev-

els of transit service.

3. Approving local urban design and development plans that facilitate access

by transit vehicles without circuitous routing, as well as encourage walking

and bicycling for short trips.

4. Encouraging employers, including government agencies, to support transit

use and car pooling rather than individual free parking and car allowances

5. Striving for mixed land use that reduces travel distances (and thus total

vehicle-km of travel) for a variety of trips such as the journey to work and

access to commercial, shopping, recreational, education, and health servic-

es.

6. Rationalizing land use planning among separate jurisdictions to create a

region-wide master plan for growth management.

7. Modifying traffic engineering criteria to give higher priority to pedestrians,

cyclists, and transit vehicles.

8. Reducing transportation emissions related to particulates and greenhouse
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Figure 5.1,Transportation Building Blocks for Smart Growth
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gases (through pricing, taxation, and fuel consumption standards).

9. Using cost-effective, and not necessarily capital-intensive, technologies for

new transit services that are appropriate for anticipated levels of use and

which deal with both ends of trips. 

10. Increasing the productivity of transit vehicles and transit labour through

priority measures and advances in information technology that increase

average transit operating speeds.

11. Enhancing the coverage of transit services by introducing innovative, alter-

native forms of service delivery that complement the mainline components

of the transit network.

12. Eliminating barriers to the use of transit that derive from jurisdictional

boundaries to create seamless transit from the standpoint of potential

users.

13. Introducing road pricing as a means of altering travel behaviour and the

choice of vehicles, as well as a source of transit funding.

14. Altering transit subsidy programs to reward performance rather than costs,

thereby creating incentives to attract higher ridership.

15. Providing municipalities and transit agencies with new sources of pre-

dictable revenue other than property taxes.

Pricing mechanisms

Pricing plays a significant role both in influencing travel demand and in help-

ing shape urban development. Among the many possible pricing mechanisms

available to governments, some of the more important current or potential

instruments include the following.27

• Fuel taxes. The provincial and federal governments already tax Ontario

fuel sales at moderately high rates (at least by North American stan-

dards). Fuel taxes tend to be a very blunt policy instrument for influenc-

ing travel demand, and, in particular, tend not to have much short-run

effect on modal choice (Soberman and Miller, 1997, 1999). In the long

run, higher fuel prices should encourage consumers to purchase more
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27. We have made no attempt to discuss the political feasibility of any of these pricing
schemes, most of which are, in fact, quite contentious.

Fiscal measures that
might improve trans-
portation include
Introducing road pricing
to alter travel behaviour
and the choice of vehi-
cles, as well as altering
transit subsidy programs
to reward performance
rather than costs, and
providing municipalities
and transit agencies with
new sources of pre-
dictable revenue other
than property taxes.

Fuel taxes tend to be a
blunt policy instrument
for influencing travel
demand, and tend to not
to have much short-run
effect on modal choice.
Fuel costs would have to
rise considerably before
appreciable changes in
travel behaviour would
occur.



fuel-efficient vehicles and/or reduce auto travel in favour of less expensive

modes of travel. For many trips, however, the out-of-pocket cost of auto

travel is still very low relative to transit, and so fuel costs would probably

have to rise considerably before appreciable changes in travel behaviour

would occur, especially in the absence of significant improvements in

transit service levels and significant changes in land use patterns.

• Road/congestion pricing. Road pricing involves charging tolls for the use

of a given roadway. Tolls can be charged simply as a means of generating

revenue from the facility (as in the case of Highway 407) or as a means

of regulating travel behaviour. In particular, it is feasible to adjust the toll

charged as a function of the time of day and/or the level of current con-

gestion on the road to influence trip-makers choice of route, mode and/or

trip start time. Road pricing is generally preferable to fuel taxes as a poli-

cy instrument, since it can be focused on specific trips, roads, or times of

day. The sensitivity of Ontario drivers to road pricing is not completely

clear, although anecdotal evidence from the 407 experience implies that

the price elasticity of many drivers is very low.

Road pricing is most likely to be effective when viable travel alternatives

(for example, high-quality transit services) are available for the trip-mak-

ers who are "tolled off" the roadway to use. This may be why road pric-

ing is often associated with travel to and from central cities. In the

Central Ontario Zone, however, some of the most severe congestion is

not necessarily associated with central city–oriented travel (which already

captures a high transit modal share), but rather with cross-town or inter-

regional travel that may be difficult to influence through road pricing

unless a comprehensive tolling system (that is, one involving nearly all

roads) is implemented. Further, if a centrally oriented pricing scheme

were to be implemented while suburban activity centres were not tolled,

this could have detrimental impacts on central area employment, and,

hence, undesirable long-run impacts on urban form.

• Parking charges. Parking charges can have a significant impact on travel

mode choices, particularly when long-term parking is required, such as

for the journey to work. Indeed, one of the important factors influencing

the high Toronto central area transit mode shares is the relatively high

cost of parking in the central area (Miller, 1993). In most locations in the

Central Ontario Zone, parking is either free or at a nominal charge.

Parking lots and garages represent a significant land use in their own

right. "Free" parking obviously comes at some cost to someone, since
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Road pricing, which
involves charging tolls
for the use of a given
roadway, is generally
preferable to fuel taxes
as a policy instrument,
since it can be used to
influence travel on spe-
cific roads, types of trips,
or travel at particular
times of day.

Parking charges can have
a significant impact on
travel mode choices.
One of the important
factors influencing the
high Toronto central
area transit mode shares
is the relatively high cost
of parking in the central
area.



provision of this parking involves both capital and operating costs, as

well as an opportunity cost associated with the land uses that have been

forgone in favour of the parking facility. Elimination of free parking in

office parks and other suburban land uses could potentially have a signifi-

cant impact on travel mode choice, with the usual caveat that viable trav-

el alternatives need to exist.

• Vehicle Purchase/Licensing Taxes. It has been observed that cars tend to

be relatively cheap to operate, at least in terms of the short-run perceived

cost of an individual trip. Cars are, however, relatively expensive to pur-

chase, representing for most households the second biggest investment

(with housing being the first) that they are likely to make. One option for

controlling the size and fuel efficiency of automobiles would be to impose

a significant tax on new and used vehicle purchases that is graduated to

reflect the environmental footprint of the given vehicle.

• Development charges. It is clear that current development charges in

many municipalities play a major role in influencing the type of develop-

ment that occurs. In particular, it is generally maintained that these

charges, as currently structured, actively encourage low-density, single-

family housing, even in situations in which developers believe a market

exits for higher-density designs. It is also often argued that the income

generated by development charges is a major stimulus for municipalities

to encourage growth, at times without due regard for its long-term impli-

cations. Any smart growth strategy will require a detailed assessment of

the past and current roles that development charges have played, as well

as clear and careful decisions about how such charges should be levied in

the future so that they can represent a positive force for smart, sustain-

able growth.

• Property taxes. Similarly, property taxes play a role in land development

and, more directly in the location choices of firms and households. The

importance of property taxes in firm location choice varies with firm

type, but certainly, all else being equal, any firm presumably would prefer

to pay lower property taxes.28 Thus, to the extent that a level playing

field does not exist across Central Ontario Zone municipalities, this may

introduce distortions into the evolution of urban form.
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28. In location choice, all things are rarely equal, since, in principle every location is unique in
its advantages and disadvantages.Thus, for example, major employment centres such as the
Toronto Central Business District can, up to a point, have higher tax rates (as well as, of course,
higher land rents) since firms are willing to pay (again, up to a point) for the location advan-
tages they offer.

"Free" parking comes at
some cost to someone,
since it involves capital
and operating costs, as
well as an opportunity
cost associated with the
land uses forgone in
favour of space for park-
ing.

The size and fuel effi-
ciency of automobiles
could be controlled by a
tax on new and used
vehicle purchases that is
graduated to reflect the
environmental footprint
of each vehicle.

Any smart growth strat-
egy will require a
detailed assessment of
the past and current
roles that development
charges and property
taxes have played in the
evolution of urban form.



Strategic and implementation tools

The structure of urban growth within the region is obviously influenced by the

nature and rate of population growth, changes in the economic base of the

region, and strategic policies. For example, prospects for growth and econom-

ic development will be influenced by:

• provincial, national and even global economic conditions;

• inter-provincial and international immigration;

• the North American Free Trade Agreement;

• commercial decisions and marketing practices of key industries such as

the automotive sector.

What federal, provincial, and municipal governments can do

Some of these factors depend upon events that are beyond the control of any

level of government within Canada. Setting aside global economic conditions,

however, strategic tools are available to federal, provincial, and municipal gov-

ernments that can significantly affect emerging urban structure. Some of these

are summarized briefly in Table 6.1. 
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Table 6.1

Policy Instruments and Strategies That Affect Urban Structure 

Federal Government Strategies

Policy Instrument Components

Income tax regulations • Enforce existing regulations on car allowances, parking, etc.

• Tax exemptions for employer-provided transit assistance

Acquisition of railway • Banking abandoned/discontinued railway corridors for urban

corridors planning and transportation purposes

Capital assistance for • Performance-based contributions related to transit ridership

transit and emission reductions

Research and • Alternative fuels

development • ITS applications to transit

• Analytical methods for measurement, forecasting, and analysis

Demonstration pilot • Conversion of streets to transit or semi-transit malls

projects • Applications of IT to transit priority

• Web-based trip planning

Provincial Government Strategies

Policy Instrument Components

Regional planning • New entity to advance integrated regional land use planning

oversight • Elimination/alteration of  Ontario Municipal Board’s role

Modifications to the • Empower municipalities to generate new revenue sources

Planning Act

Modifications to the • Making vehicle owners responsible for certain driving offences 

Highway Traffic Act to facilitate enforcement of transit priority 

• Permit ticketing on the basis of photographic methods and 

information technology 

Protection of Hydro • Ensuring availability for future transit and transit related uses

corridors (e.g., bus rapid transit and commuter parking)

Integration of provincial • Vetting provincial highway plans with affected municipal and

highway planning with regional agencies

urban transportation 

planning

Capital and operating • Performance-based contributions related to transit ridership

cost programs for and emission reductions in lieu of cost-based subsidies

transit • Requirements for competitive bidding for transit vehicle acqui

sition
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Municipal Strategies

Policy Instrument Components

Land use • Type of activity (classification)

• Densities

• Allowances for mixed land use

Capital Investment in • Timing by mode and route 

transportation • Balance preservation (rehabilitation), expansion, and vehicle 

replacement (for transit)

• Appropriate technology

• Bus-based: provide coverage, medium-capacity levels

• Rail-based only where justified by traffic density

• Competitive bidding for transit equipment

Design standards • Capacity 

• Priorities for the use of road space

• Level of service

• Supply of parking

• Loading and unloading facilities

Operating budgets • Transit cost-recovery targets

• Maintenance and operations

• Expansion of service areas

Regulations • Priority treatment for transit

• On-street parking

• Parking requirements for development applications

• Truck routes

• Traffic control (including ITS)

• Rights of "foreign" operators

• Cross-boundary integration

• Entry control for new operators

• Alternative service delivery

Pricing • Objectives and targets (e.g., cost-recovery)

• Mechanisms

• Parking

Aside from immigration policies that affect where new immigration contributes

to rates of growth, federal government policies and strategies can indirectly

influence both land development patterns and travel behaviour through

changes in taxation and direct financial contributions.
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Provincial government policies and strategies, which can have a potentially

more direct impact, include changes to the Planning Act and the Highway

Traffic Act, in ways that provide more oversight at the regional level to inte-

grate local municipal official plans, permit municipal organizations to broaden

the range of revenue sources, and alter traffic control regulations in favour of

improved transit competitiveness. Provincial municipal and regional trans-

portation programs (both funding and planning), of course, also represent

important tools for implementation. 

Municipal policies and strategies involve land use planning in the form of offi-

cial plans, density and subdivision controls, priorities for spending on roads

and transit, fares and cost recovery targets for transit, parking regulations asso-

ciated with new development, and priorities for the use of road space.

Municipal land use and transportation policies directly affect the form of land

use development, mixed land use, performance of the transportation system,

and both how, where and when individuals travel. 

Among these various policies and strategies are a number of well-known char-

acteristics that influence urban structure and the resulting travel demands and

behaviour. For example, automobile-oriented residential development and rel-

atively modest transit services contribute to automobile dependency and lower

use of transit. In addition, federal tax regulations, which influence automobile

ownership and use and motor vehicle standards (including exemptions for vans

and sports utility vehicles from voluntary industry standards for fuel consump-

tion), influence vehicular emissions and therefore air pollution.

In addition, extensive experience in the Central Ontario Zone (and elsewhere)

indicates that, by and large, travel choices appear to be influenced more by level

of service than by fares. A large majority (more than 70%) of those who use

GO Transit commuter rail services, for example, choose to do so even though

they have an automobile available for the trip, largely because they view the

service as competitive from the standpoint of travel time and reliability. Here,

there are obvious strategic implications for other elements of the transit system,

namely, to provide faster, more frequent, and more reliable surface transit serv-

ice.

Funding

The general interpretation of strategy in the minds of most of those concerned

with region-wide travel demand, sustainable development, and reduced auto-
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mobile dependence usually boils down to the matter of funding, particularly the

need for transit financial assistance from both senior levels of government. In

this regard, two points should be considered.

The first concerns "funding for what." Although governments at the municipal

level are unified on the need for external funding, it is by no means clear how

such funding would be used and whether, in fact, it would be incremental to or

a substitute for current municipal spending on transit. In some cases, munici-

palities, either directly or through joint submissions by such organizations as

the Federation of Canadian Municipalities and the Canadian Urban Transit

Association, are requesting financial aid without having established priorities

for transit improvements. Moreover, there are several examples of "no-strings-

attached" funding having been used for major capital projects of questionable

value.

Second, for this reason, where funding strategies are indicated in Table 6.1, ref-

erence is made to performance-based, rather than cost-based funding contribu-

tions. This view is predicated on the assumption that new transit funding of any

sort (capital or operating) is intended to increase transit ridership or maintain

ridership that might be lost through deterioration in levels of service and relia-

bility.

For example, in attempting to reduce car dependence, it is important to empha-

size the need to retain the transit habit for those who already use public trans-

portation. In other words, requirements to serve existing transit users should

take precedence over investment in expansion of infrastructure that might

divert automobile users to transit. Although it is difficult to generate analytical

estimates, given the large numbers of individuals who now use the transit sys-

tem, it is likely that potential losses in ridership attributable to poor or unreli-

able service exceeds the number of new riders who can be convinced to take

transit rather than drive.

Retaining existing passengers essentially means dealing with sources of delay,

overcrowding, and congestion on heavily used routes, and reducing waiting

times elsewhere in the system. The implication is that spending priorities

(regardless of the source of funding) should be dictated by the need for:

• repair, rehabilitation, and modification of existing infrastructure to ensure

safety and reliability of service;

• timely replacement of the existing fleet of transit vehicles; 
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• ensuring that planned expansion does not exacerbate existing problems of

capacity and congestion.

Barriers to implementation

Achieving agreement in principle on how best to accommodate travel demand

in the region is much easier than actually taking policy and investment deci-

sions that support such concepts as seamless travel, reduced car dependence, or

sustainable development, largely because of barriers to significant change.

Some of these are briefly discussed below.

An unlevel playing field

Many current land use and transportation policies tend to favour low density,

auto-oriented land development and auto rather than transit usage.

Development charges that favour low-density, single-family housing develop-

ments, property taxes that favour one municipality relative to another, and fed-

eral tax laws that provide deductions for automobile use but not for transit are

examples of policies that skew decision-making in ways that may be counter-

productive from a smart growth objective. Often such policies (such as federal

tax laws) are motivated by issues other than the urban form–travel demand

interaction. Convincing the agencies generating these policies that this interac-

tion is also of importance and should be considered in the evaluation of the pol-

icy is typically difficult.

Differing needs

Central Ontario Zone municipalities differ considerably in characteristics and

needs. A single policy does not usually fit all. This diversity in needs and appro-

priate options can be a serious barrier to action by provincial and federal gov-

ernments, who are often unwilling or unable to act in cases where a universal

solution or program can not be constructed or is not comprehensively sup-

ported.

Embedded biases and conflicting objectives

We live in a democratic, pluralistic society in which many different groups hold

strong opinions about the "correct" course of action. While this is generally a
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healthy and desirable state of affairs, carried to an extreme, opinions can hard-

en into inflexible biases that present significant barriers to decision-making and

change. This can take many different forms, some of the more obvious of which

include: 

• the NIMBY (Not In My Back Yard) phenomenon of citizen opposition to

almost any form of change within a neighbourhood; 

• excessively strident single-issue groups who are often unrepresentative of

a larger population and who are often willing to impose their issue on

every initiative, regardless of its relevance to the matter at hand; 

• beggar-thy-neighbour attitudes among municipalities who see urban

development as a zero-sum, us-versus-them contest (rather than the syner-

gistic, "whole-is-greater-than-the-sum-of-its-parts" process that it truly

is); 

• the lobbying and other activities of vested interests of all sorts that are

motivated by narrow self-interest rather than any sense of broader social

welfare.

Society tries to achieve many objectives. Any policy may have conflicting

impacts with respect to a given set of objectives that makes determining the

"best" course of action a genuinely difficult task. Indeed, this is precisely why

city building and transportation system development are inherently political

with respect to all important decisions – ultimately such trade-offs can be made

only within the political arena. Combined, however, with the single-issue ori-

entation of many participants in the process (who typically attach absolute

weight to their objective and little or no weight to any other objective), as well

as with the manipulations of issues by vested interests, such conflicts often are

difficult to resolve.

Institutional constraints and priorities

Land development and the resultant patterns of travel demand transcend

municipal and regional boundaries. Planning and decision-making concerning

land use and transportation, as well as the provision of transit services, how-

ever, occur within individual municipal, regional and, sometimes, provincial

agencies. As a result, the ability to match transportation supply to demand is

often constrained by jurisdictional boundaries and responsibilities. In addition,

the ability to plan development on a region-wide basis is similarly compromised
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in many cases, given that each municipality or region is responsible for plan-

ning within its own boundaries and, at present, no agency has authority to plan

on a wider basis. The funding of urban transportation involves  jurisdictional

issues: the federal government has traditionally been absent, and the province

downloaded responsibility for urban transit to municipalities in 1998.

In today’s public-sector fiscal environment, the opportunity to invest heavily in

transportation is also limited by competing demands from other sectors of soci-

ety (most notably health care and education), and by the desire at all levels of

government to hold the line or, preferably, reduce overall taxation. Building or

rebuilding a smarter urban form will, however, require significant investment

in both the transportation system and the built environment.

Reluctance to innovate

Well-established transit operating agencies, as well as road agencies, are typi-

cally reluctant to experiment with new methods of operation and service deliv-

ery. While demand has changed, the supply side often remains unaltered.

Rather than focusing on how best to exploit advances in information technol-

ogy (such as smart cards and camera-based enforcement of traffic regulations)

or achieve higher priority for transit vehicles, political unacceptability is usual-

ly offered up as the main barrier to innovation. Alternative service delivery in

low-density areas that could augment existing mainline services is a case in

point. So also is more widespread application of proof-of-payment concepts

that could reduce trip times and increase average transit speeds, as well as both

vehicle and driver productivity.

Similarly, innovation is needed in residential and activity centre design, use of

greenspace, and other elements of planning to accomplish mixed-use, "effec-

tive" densities and pedestrian- and transit-friendly neighbourhoods in a cost-

effective, marketable manner. Many developers, however, are (understandably)

conservative in nature and reluctant to deviate from the tried-and-true devel-

opment patterns that have served their industry well for the past few decades.

Also, planning requirements and processes and development charges often rein-

force the status quo.

Finally, successfully moving away from current dysfunctional land use and

transportation trends is undoubtedly going to take significant leadership and

risk-taking on the part of municipal and provincial politicians. It is often

argued that it is difficult for political leaders to take strong stands on issues that
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may bring long-term gain but that almost certainly will involve short-term con-

troversy. City building, however, is inherently a long-term process. Vision, and

the willingness to take risks and to lead an often balky electorate will all be

required if a new, smarter growth pattern is to be achieved.

Political structure

Smart growth on a region-wide basis implies parallel region-wide decision mak-

ing, integration, and coordination. As an arm of the provincial government,29

for example, GO Transit has been better able to deal with cross-boundary trav-

el than municipally owned transit agencies. Integrating transportation plan-

ning, however, has typically been found to be an easier challenge than integrat-

ing land use planning across municipal or even local community boundaries.30

Municipal elected officials are responsible to constituencies that are small in

comparison to the Central Ontario Zone, and it is unrealistic to expect them to

readily accept planning guidelines and controls superimposed by any form of

supra-agency. Otherwise, for example, there would already be an integrated

region-wide transit system. In addition, even with more broadly based land use

and transportation planning, equity in the incidence of costs and benefits

among varied communities is not easily achieved. As a result, there are numer-

ous examples of opposition to "broad picture" decisions, starting with the first

amalgamation of Metropolitan Toronto in 1953, through the establishment of

regional governments elsewhere within the GTA, to the recent amalgamation of

the new cities of Toronto and Hamilton, and the establishment and later abo-

lition of the Greater Toronto Services Board.

Thus, probably the single most important barrier to implementation of new

planning and transportation strategies derives from a general unwillingness to

relinquish control, unless doing so is tied to new and generous sources of rev-

enue that filter through to the local level.

Strengths and weaknesses of strategic actions

Although the various strategies and their components listed in Table 6.1 can
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contribute, in varying degrees, to achieving smart growth, there are obviously

constituencies that would be adversely affected. Also, some strategies imply leg-

islative changes that would not be easily accomplished or which may be

impractical for other reasons.
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Table 8.1

Strengths and Weaknesses of Policy Instruments and Strategies 

Federal government

Policy Instrument Strengths Weaknesses

Revised income • Helps level the playing field for modal  • Significant opposition from the business 
tax regulations choices based on costs communiy

• Some direct encouragement to use transit • Incurs hardship on auto users for whom
• Discourages some automobile use and transit is not a viable alternative

ownership • Involves imposing solutions applicable
• Makes former parking areas available for to large urbanized area on a nation-wide

other purposes basis including rural and small communities
• Increases senior government tax revenues • Revenue Canada is rarely viewed as flexible 

and innovative

Acquisition of railway • Significantly reduces the costs of  • Involves opportunity costs and forgone
corridors right-of-way acquisition revenue where corridors are not 

• Provides opportunities not feasible  actually used
elsewhere

Capital assistance for • Reduces the burden on property owners • Reduces funding for other worthwhile
transit • Provides for needed rehabilitation and fleet programs

replacement • Municipalities may substitute funds for 
their own transit funding leading to little if 
any net gain

• Limits flexibility with respect to changing 
government priorities

• May perpetuate municipal spending on 
questionable capital projects 

• Raises wage expectations in the transit 
industry.

Research and • Assists in the application of cost effective • Little experience/competence to assess real 
development means of increasing transit competitiveness needs

• May improve vehicle fuel efficiency, • Likelihood of politically based support
greenhouse gas emissions.

Demonstration pilot • Could encourage innovative municipal • Recent experience suggests funding
projects approaches would be used for "more of the same."
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Provincial Government

Policy Instrument Strengths Weaknesses

Regional planning • Allows for better integration of municipal • Objections based on infringement  of local 
oversight official plans to ensure development rights with respect to choice of living styles

concentration in nodes and corridors • Reduction in authority of local planning
that cross municipal boundaries officials

• May also equalize parking minimums and • Usual opposition to any ‘supra’ authority
maximums in accordance with goals for • Questionable competence of any oversight
reduced auto dependence (and ensure that authority to perform effectively
one municipality is not disadvantage with 
respect to another vis-à-vis attracting new 
development)

Modifications to the • Potential to develop predictable revenue • Consumer opposition to any new form of
Planning Act flows that can be used for longer range taxation or pricing

transit planning • Unwillingness to transfer powers

Modifications to the • Facilitates enforcement of transit priority • Privacy issues (as for photo radar)
Highway Traffic Act schemes using modern IT • Transit labour opposition to new 

• Increased ticketing revenues for responsibilities 
municipalities • Possible impacts on local goods delivery

• Increased productivity for parking control 
services

Protection of Hydro • Significantly reduces the costs of • None
Corridors right-of-way acquisition

• Provides opportunities not feasible 
elsewhere

• Corridors already acquired using public funds
• Facilitates integration of local and express 

buses
• Accommodates variety of users and vehicle 

types

Integration of • Reduces conflict between goals for reduced • May impact negatively on goods movement
provincial highway car dependence and encouragement of more 
planning with urban dispersed, auto-dependent development
transportation planning

Performance-based • Facilitates retention of current users through • Reduces funding for other programs 
capital and operating rehabilitation and vehicle replacement • Municipalities may reduce their transit funding 
cost programs for • Provides funding for system expansion • May encourage questionable capital projects 
transit • More easily changed as needs change than • Raises wage expectations in the transit industry.

federal government funding

Table 8.1 (continued)



Table 8.1 attempts to compare the strengths and weaknesses of these strategies

with a view to, at least, highlighting weaknesses that derive from the some of

the barriers treated in the previous section. In general terms, the weaknesses of

some of the more important strategies relate to:

• negative impacts on road users (both costs and inconvenience) who con-

stitute, by far, the largest segment of the urban transportation market;

• individual municipal aspirations for growth and development;

• reluctance of governments at any level to relinquish control and powers;

• opposition to new taxes and charges of any type;
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Municipal government

Policy Instrument Strengths Weaknesses

Land use • Facilitate transit-effective services • Opposition to change at the local community 
• Facilitate delivery of other hard and level

soft services

Performance-based • Rehabilitation and fleet replacement to • Minor impact on innovation and incentives for 
funding (capital and retain current users greater cost effectiveness
operating) • Provides for transit expansion • Diverts funding from other programs

• Improves level of transit service • Assists a relatively small constituency of the 
• Maintains reasonable fares total transportation market

• Obtains better prices for equipment • Maintains the status quo
• Performance-based funding may reduce 

accessibility for disadvantaged segments 
of the community

Design standards and • Facilitates transit priority and car • Imposes additional costs and
regulations disincentives inconvenience to road users

• Can improve goods movement and delivery • Increases goods delivery costs
• Encourages "seamless" travel • May result in cross-subsidies between

efficient and inefficient operators
• Opposition to alternative service delivery 

from transit managers and labour

Road pricing • Generates new sources of revenue • Consumer opposition to any new form of 
• Internalizes external costs taxation or pricing
• Affects choices of travel mode and vehicle • Opposition to paying for already funded 

type public facilities
• Organized opposition from special interest 

groups such as the CAA

Table 8.1 (continued)

Some smart growth
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• constraints imposed on individual travel decisions;

• flexibility to alter funding mechanism as needs and priorities change;

• funding available for other programs diverted to transportation; 

• incentives created by matching fund programs to spend on ill-advised

projects.

Short-term measures

Many of the tools of smart growth, particularly those requiring integrated

actions by both the provincial and federal governments, are long-term, because

it would take considerable time for governments to reach agreement on policies

and legislative changes (such as tax reform). 

Others can be implemented within a relatively short period, given adequate

commitment on the part of municipalities within the Central Ontario Zone, as

well as the government of Ontario. 

In order to reach long-term objectives, short-term measures and decisions clear-

ly represent important starting points in terms of both practical achievements

and symbolic commitments. Taking account of the barriers, strengths, and

weaknesses that have been identified, a number of short-term measures appear

to have the greatest likelihood of moving in the direction of smart growth over

the longer term. These are grouped into the following two categories:

• transit and non-motorized travel related measures; and

• land use and planning oversight measures.

Each of these groups of measures is discussed in the following sub-sections.

Measures related to transit and non-motorized travel

If alternatives to the automobile are required to meet smart growth and urban

sustainability objectives, then transit and non-motorized modes must constitute

a larger component of the travel market than they currently do. Appendix V

lists and briefly discusses actions that could be taken in the short term (and

expanded upon in the medium to longer term) with respect to improving tran-

sit service and ridership within portions of the Central Ontario Zone where

TRAVEL DEMAND AND URBAN FORM   |  62

Measures to improve
transit include establish-
ing new, secure, ade-
quate sources of funding
for transit capital and
operating costs, adopting
performance-based cri-
teria for allocating tran-
sit investments, and test-
ing and adopting innova-
tive means of delivering
transit.



transit might represent a sensible alternative to the private automobile. Perhaps

the key features of these transit-related measures are:

• establishing new, secure, adequate sources of funding for transit capital

and operating costs;

• adopting performance-based criteria for allocating transit investments to

ensure that funds are spent effectively and address high-priority needs;

• making a commitment to the testing and adoption of new, innovative

means of delivering transit in an attractive, competitive fashion that is tai-

lored to a given community’s needs and opportunities (especially in small-

er urban centres and lower density suburban communities); 

• recognizing that, as with all major public infrastructure, investment in

transit benefits the entire community, users and non-users alike.

Similarly, walking and bicycling must be encouraged for short-distance trip-

making, whenever possible. Measures that would promote non-motorized trav-

el include the adoption of design principles for new developments that encour-

age walking or cycling through:

• insisting upon mixed uses within new developments, to provide the

opportunity to satisfy at least some of people’s needs through short,

neighbourhood trips;

• requiring neighbourhood street patterns that facilitate and encourage

walking and cycling through the creation of short, rectilinear blocks,

wider sidewalks, pedestrian pathways, bicycle paths and lanes, and other

features;

• requiring parking lots to be placed at the rear, rather than in front of

commercial establishments (and other similar design measures), so that

they do not act as an intimidating barrier to pedestrian access; 

• more generally, requiring that streetscapes and roadways be explicitly

designed with the pedestrian and the cyclist in mind, not just the car.

Similarly, municipalities should be aggressively looking for retrofit opportuni-

ties in existing developments and street systems to increase land use mix, widen

sidewalks, introduce pedestrian walkways and bicycle paths or lanes, remove

or relocate parking lots and other barriers to pedestrian travel, and improve

streetscapes.
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Virtually any measure designed to improve a neighbourhood’s walkability will

also improve its potential to support improved transit services and ridership.

Further, it must be stressed that encouraging non-motorized travel is equally

important and applicable in small town settings as it is in large urban centres.

Land use and planning oversight measures

There is clearly no quick fix for the urban form–travel demand problems that

have been discussed above. The Central Ontario Zone’s present form has been

evolving over the past 50 years or more. It will undoubtedly take several more

decades for a new, more sustainable urban form to be developed. As a result,

land use policies are often dismissed as viable options, since they take so long

to play out.

This attitude, however, is fundamentally flawed, since the only way we get to

the long run is through the short run, that is, through taking decisions and

implementing actions today that cumulatively have impacts over the long run.

In other words, if we want Central Ontario to be an improved place to live and

work 20 or 30 years from now, we need to start to build that future region

now. If we don’t start today, 20 years from now we will still be stuck with the

same dysfunctional urban form and the same problems of congestion, pollu-

tion, and loss of natural space, made worse by 20 years of inaction. Left

unchecked, these problems could limit the Central Ontario Zone’s ability to

attract people and jobs, thereby acting as a barrier to continued economic and

social growth within the region.

Initiatives that will play out over an extended period of time, but that munici-

palities31 should start to undertake immediately include:

• beginning the process of reviewing Official Plans and development

processes within each municipality to identify opportunities for more sus-

tainable development plans and principles;

• reviewing development charges and their impacts on the type and density

of development;

• developing policies and mechanisms for promoting contiguous growth,

infill and mixed land usage rather than leapfrogging and single-use devel-

opments;

TRAVEL DEMAND AND URBAN FORM   |  64

31. Ideally, with provincial support and coordination, in order to ensure consistency and com-
prehensiveness across municipalities.This is an attractive role for the Smart Growth Panel to
undertake.

Because it will take
decades for a new, more
sustainable urban form
to be developed, land
use policies are often
dismissed as viable
options. But the only
way we get to the long
run is through the short
run.We must take deci-
sions now to make the
COZ more sustainable.

Left unchecked, conges-
tion, pollution, and loss
of natural space will like-
ly limit the Central
Ontario Zone’s ability to
attract people and jobs,
thereby acting as a barri-
er to continued econom-
ic and social growth.



• developing policies and mechanisms for encouraging concentration of

employment centres, especially offices and stores in transit-oriented nodes

and corridors; 

• reviewing design criteria to achieve "effective" residential densities that

are conducive to providing cost-effective transit service.

At the same time, several land use measures can be implemented more quickly

which would have immediate beneficial impacts. These include:

• changes to municipal zoning to permit higher density allowances near

transit corridors and nodes;

• municipal promotion of transit-oriented design principles in all subdivi-

sion designs;

• municipal development incentives for employers to provide transit passes

in lieu of free parking;

• provincial changes to the Planning Act to empower municipalities to

reduce parking requirements for new development near transit corridors

and nodes.
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Figure II.1 GTA+H Daily Person Trip Rates by Trip Purpose and Year

Figure II.2 Average Household Auto Ownership by Region of Residence

Figure II.3 GTA+H Mode Split Trend, 1986-2001
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Appendix II:Travel Behaviour Trend Data: GTA Plus Hamilton, 1964-96

This appendix presents a series of exhibits that describe the trends in travel behaviour in the combined GTA and

amalgamated City of Hamilton region, referred to in this report as the "GTA+H," for the period 1964 to 1996.The

1964 data in these charts are from the Metropolitan Toronto and Region Transportation Study (MTARTS) survey,

while the 1986, 1991, and 1996 data are all from TTS.

These exhibits are taken from previous reports, full citations for which are in the bibliography. Sources for these

exhibits are as follows: Figures II.1-2, II.4, II.5, II.7-9: Miller and Shalaby (2000); Figure II.3: DMG (2002); Figure II.6:

Miller and Lee (2002).



Figure II.4 Transit Mode Share, 1996 by Traffic Zone

Figure II.5 GO Rail Mode Share, 1996 by Traffic Zone
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Figure II.6 Daily Average Household CO2 Emissions by Zone of Residence, 1996

Figure II.7 Daily Trip Origins Destined to Toronto Downtown, 1996 by Traffic Zone
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Figure II.8 Daily Trip Origins Destined to Mississauga Squre One, 1996 by Traffic Zone

Figure II.9 Daily Trip Origins Destined to Pearson Airport District, 1996 by Traffic Zone
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Appendix III: Central Ontario Zone Origin-Destination Travel Flows, 1996-2001

This appendix presents a series of tables that present 24-hour weekday origin-destination flows for the Central

Ontario Zone for 2001 and changes in these flows between 1996 and 2001. The ten "super-zone" system described

by Figure 3.1 is used to define trip origins and destinations in these tables. All data are from the 1996 and 2001 TTS.
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ZONE
Table III.1 B 2001 Trips by Origin-Destination Regions,All Purposes,All Modes

PD1 Toronto GTA Hamilton Niagara Guelph Orangev. Barrie K.Lakes Peterb. Total
PD1 234233 436443 162200 6339 2181 2116 595 3510 555 706 848878
Rest of Toronto 435780 3158504 692853 7695 3604 3351 1692 14193 1989 2206 4321867
Rest of GTA 165489 692890 4483996 85470 14106 19745 10640 40361 11016 7787 5531500
Hamilton 6476 7727 84718 901216 23980 3438 136 351 365 242 1028649
Niagara 2573 2786 13803 23611 960596 892 78 442 218 16 1005015
Guelph/Wellington 2092 3042 19436 3516 824 306069 1890 337 39 154 337399
Orangeville 734 1806 10245 142 78 1848 48729 986 59 0 64627
Barrie/Simcoe 3468 14338 40210 293 380 437 1076 391147 410 112 451871
Kawartha Lakes 381 1800 10782 370 78 22 20 311 93544 9001 116309
Peterborough 707 2078 7031 254 57 154 18 169 9000 256192 275660
TOTAL 851933 4321414 5525274 1028906 1005884 338072 64874 451807 117195 276416 13981775

ZONE
Table III.2 B Change in Origin-Destination Trips, 1996-2001,All Purposes,All Modes

PD1 Toronto GTA Hamilton Niagara Guelph Orangev. Barrie K.Lakes Peterb. Total
PD1 15522 17245 26467 1421 -85 250 345 656 44 132 61997
Rest of Toronto 17260 204913 90023 323 -384 35 403 2378 183 606 315740
Rest of GTA 26321 91718 982514 13516 1969 4760 2721 10254 25 1531 1135329
Hamilton 1605 354 12493 92057 2335 247 77 -422 311 134 109191
Niagara 407 -1453 1744 1955 140591 166 -38 119 218 -22 143687
Guelph/Wellington 276 -221 4726 373 156 55898 1027 -121 -38 17 62093
Orangeville 485 447 2274 142 -37 1120 16616 292 59 0 21398
Barrie/Simcoe 573 2295 10286 -562 -2 9 279 102212 103 -230 114963
Kawartha Lakes -93 -351 164 203 78 -69 20 39 -4865 1491 -3383
Peterborough 93 293 1161 73 -52 114 18 -173 1633 21488 24648
TOTAL 62449 315240 1131852 109501 144569 62530 21468 115234 -2327 25147 1985663

ZONE
Table III.3 B Percentage Change in Total COZ Trips by O-D, 1996-2001,All Purposes,All Modes

PD1 Toronto GTA Hamilton Niagara Guelph Orangev. Barrie K.Lakes Peterb. Total
PD1 0.8% 0.9% 1.3% 0.1% -0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 3.1%
Rest of Toronto 0.9% 10.3% 4.5% 0.0% -0.0% 0.0% 0.0% 0.1% 0.0% 0.0% 15.9%
Rest of GTA 1.3% 4.6% 49.5% 0.7% 0.1% 0.2% 0.1% 0.5% 0.0% 0.1% 57.2%
Hamilton 0.1% 0.0% 0.6% 4.6% 0.1% 0.0% 0.0% -0.0% 0.0% 0.0% 5.5%
Niagara 0.0% -0.1% 0.1% 0.1% 7.1% 0.0% -0.0% 0.0% 0.0% -0.0% 7.2%
Guelph/Wellington 0.0% -0.0% 0.2% 0.0% 0.0% 2.8% 0.1% -0.0% -0.0% 0.0% 3.1%
Orangeville 0.0% 0.0% 0.1% 0.0% -0.0% 0.1% 0.8% 0.0% 0.0% 0.0% 1.1%
Barrie/Simcoe 0.0% 0.1% 0.5% -0.0% -0.0% 0.0% 0.0% 5.1% 0.0% -0.0% 5.8%
Kawartha Lakes -0.0% -0.0% 0.0% 0.0% 0.0% -0.0% 0.0% 0.0% -0.2% 0.1% -0.2%
Peterborough 0.0% 0.0% 0.1% 0.0% -0.0% 0.0% 0.0% -0.0% 0.1% 1.1% 1.2%
TOTAL 3.1% 15.9% 57.0% 5.5% 7.3% 3.1% 1.1% 5.8% -0.1% 1.3% 100.0%

% of Total
2.5-5%
5-10%
10-50%
>50%
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ZONE
Table III.4 B % Change in Trips by O-D, 1996-2001,All Purposes,All Modes

PD1 Toronto GTA Hamilton Niagara Guelph Orangev. Barrie K.Lakes Peterb. Total
PD1 7.1% 4.1% 19.5% 28.9% -3.8% 13.4% 138.0% 23.0% 8.6% 23.0% 7.9%
Rest of Toronto 4.1% 6.9% 14.9% 4.4% -9.6% 1.1% 31.3% 20.1% 10.1% 37.9% 7.9%
Rest of GTA 18.9% 15.3% 28.1% 18.8% 16.2% 31.8% 34.4% 34.1% 0.2% 24.5% 25.8%
Hamilton 33.0% 4.8% 17.3% 11.4% 10.8% 7.7% 130.5% -54.6% 575.9% 124.1% 11.9%
Niagara 18.8% -34.3% 14.5% 9.0% 17.1% 22.9% -32.8% 36.8% -57.9% 16.7%
Guelph/Wellington 15.2% -6.8% 32.1% 11.9% 23.4% 22.3% 119.0% -26.4% -49.4% 12.4% 22.6%
Orangeville 194.8% 32.9% 28.5% -32.2% 153.8% 51.7% 42.1% 49.5%
Barrie/Simcoe 19.8% 19.1% 34.4% -65.7% -0.5% 2.1% 35.0% 35.4% 33.6% -67.3% 34.1%
Kawartha Lakes -19.6% -16.3% 1.5% 121.6% -75.8% 14.3% -4.9% 19.9% -2.8%
Peterborough 15.1% 16.4% 19.8% 40.3% -47.7% 285.0% -50.6% 22.2% 9.2% 9.8%
TOTAL 7.9% 7.9% 25.8% 11.9% 16.8% 22.7% 49.5% 34.2% -1.9% 10.0% 16.6%

16.6-33.2%
33.2 -100%
>100%

ZONE
Table III.5 B Percentage of 2001 Trips by Destination for Each Origin Region,All Purposes,All Modes

PD1 Toronto GTA Hamilton Niagara Guelph Orangev. Barrie K.Lakes Peterb. Total
PD1 27.6% 51.4% 19.1% 0.7% 0.3% 0.2% 0.1% 0.4% 0.1% 0.1% 100.0%
Rest of Toronto 10.1% 73.1% 16.0% 0.2% 0.1% 0.1% 0.0% 0.3% 0.0% 0.1% 100.0%
Rest of GTA 3.0% 12.5% 81.1% 1.5% 0.3% 0.4% 0.2% 0.7% 0.2% 0.1% 100.0%
Hamilton 0.6% 0.8% 8.2% 87.6% 2.3% 0.3% 0.0% 0.0% 0.0% 0.0% 100.0%
Niagara 0.3% 0.3% 1.4% 2.3% 95.6% 0.1% 0.0% 0.0% 0.0% 0.0% 100.0%
Guelph/Wellington 0.6% 0.9% 5.8% 1.0% 0.2% 90.7% 0.6% 0.1% 0.0% 0.0% 100.0%
Orangeville 1.1% 2.8% 15.9% 0.2% 0.1% 2.9% 75.4% 1.5% 0.1% 0.0% 100.0%
Barrie/Simcoe 0.8% 3.2% 8.9% 0.1% 0.1% 0.1% 0.2% 86.6% 0.1% 0.0% 100.0%
Kawartha Lakes 0.3% 1.5% 9.3% 0.3% 0.1% 0.0% 0.0% 0.3% 80.4% 7.7% 100.0%
Peterborough 0.3% 0.8% 2.6% 0.1% 0.0% 0.1% 0.0% 0.1% 3.3% 92.9% 100.0%
TOTAL 6.1% 30.9% 39.5% 7.4% 7.2% 2.4% 0.5% 3.2% 0.8% 2.0% 100.0%

ZONE
Table III.6 B Percentage of 1996-2001 Growth in Trips by Destination for Each Origin Region,All Purposes,All Modes

PD1 Toronto GTA Hamilton Niagara Guelph Orangev. Barrie K.Lakes Peterb. Total
PD1 25.0% 27.8% 42.7% 2.3% -0.1% 0.4% 0.6% 1.1% 0.1% 0.2% 100.0%
Rest of Toronto 5.5% 64.9% 28.5% 0.1% -0.1% 0.0% 0.1% 0.8% 0.1% 0.2% 100.0%
Rest of GTA 2.3% 8.1% 86.5% 1.2% 0.2% 0.4% 0.2% 0.9% 0.0% 0.1% 100.0%
Hamilton 1.5% 0.3% 11.4% 84.3% 2.1% 0.2% 0.1% -0.4% 0.3% 0.1% 100.0%
Niagara 0.3% -1.0% 1.2% 1.4% 97.8% 0.1% -0.0% 0.1% 0.2% -0.0% 100.0%
Guelph/Wellington 0.4% -0.4% 7.6% 0.6% 0.3% 90.0% 1.7% -0.2% -0.1% 0.0% 100.0%
Orangeville 2.3% 2.1% 10.6% 0.7% -0.2% 5.2% 77.7% 1.4% 0.3% 0.0% 100.0%
Barrie/Simcoe 0.5% 2.0% 8.9% -0.5% -0.0% 0.0% 0.2% 88.9% 0.1% -0.2% 100.0%
Kawartha Lakes 2.7% 10.4% -4.8% -6.0% -2.3% 2.0% -0.6% -1.2% 143.8% -44.1% 100.0%
Peterborough 0.4% 1.2% 4.7% 0.3% -0.2% 0.5% 0.1% -0.7% 6.6% 87.2% 100.0%
TOTAL 3.1% 15.9% 57.0% 5.5% 7.3% 3.1% 1.1% 5.8% -0.1% 1.3% 100.0%
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ZONE
Table III.7 B Percentage of 2001 Trips by Origin for Each Destination Region,All Purposes,All Modes

PD1 Toronto GTA Hamilton Niagara Guelph Orangev. Barrie K.Lakes Peterb. Total
PD1 27.5% 10.1% 2.9% 0.6% 0.2% 0.6% 0.9% 0.8% 0.5% 0.3% 6.1%
Rest of Toronto 51.2% 73.1% 12.5% 0.7% 0.4% 1.0% 2.6% 3.1% 1.7% 0.8% 30.9%
Rest of GTA 19.4% 16.0% 81.2% 8.3% 1.4% 5.8% 16.4% 8.9% 9.4% 2.8% 39.6%
Hamilton 0.8% 0.2% 1.5% 87.6% 2.4% 1.0% 0.2% 0.1% 0.3% 0.1% 7.4%
Niagara 0.3% 0.1% 0.2% 2.3% 95.5% 0.3% 0.1% 0.1% 0.2% 0.0% 7.2%
Guelph/Wellington 0.2% 0.1% 0.4% 0.3% 0.1% 90.5% 2.9% 0.1% 0.0% 0.1% 2.4%
Orangeville 0.1% 0.0% 0.2% 0.0% 0.0% 0.5% 75.1% 0.2% 0.1% 0.0% 0.5%
Barrie/Simcoe 0.4% 0.3% 0.7% 0.0% 0.0% 0.1% 1.7% 86.6% 0.3% 0.0% 3.2%
Kawartha Lakes 0.0% 0.0% 0.2% 0.0% 0.0% 0.0% 0.0% 0.1% 79.8% 3.3% 0.8%
Peterborough 0.1% 0.0% 0.1% 0.0% 0.0% 0.0% 0.0% 0.0% 7.7% 92.7% 2.0%
TOTAL 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

ZONE
Table III.8 B Percentage of 1996-2001 Growth in Trips by Origin for Each Destination Region,All Purposes,All Modes

PD1 Toronto GTA Hamilton Niagara Guelph Orangev. Barrie K.Lakes Peterb. Total
PD1 24.9% 5.5% 2.3% 1.3% -0.1% 0.4% 1.6% 0.6% -1.9% 0.5% 3.1%
Rest of Toronto 27.6% 65.0% 8.0% 0.3% -0.3% 0.1% 1.9% 2.1% -7.9% 2.4% 15.9%
Rest of GTA 42.1% 29.1% 86.8% 12.3% 1.4% 7.6% 12.7% 8.9% -1.1% 6.1% 57.2%
Hamilton 2.6% 0.1% 1.1% 84.1% 1.6% 0.4% 0.4% -0.4% -13.4% 0.5% 5.5%
Niagara 0.7% -0.5% 0.2% 1.8% 97.2% 0.3% -0.2% 0.1% -9.4% -0.1% 7.2%
Guelph/Wellington 0.4% -0.1% 0.4% 0.3% 0.1% 89.4% 4.8% -0.1% 1.6% 0.1% 3.1%
Orangeville 0.8% 0.1% 0.2% 0.1% -0.0% 1.8% 77.4% 0.3% -2.5% 0.0% 1.1%
Barrie/Simcoe 0.9% 0.7% 0.9% -0.5% -0.0% 0.0% 1.3% 88.7% -4.4% -0.9% 5.8%
Kawartha Lakes -0.1% -0.1% 0.0% 0.2% 0.1% -0.1% 0.1% 0.0% 209.1% 5.9% -0.2%
Peterborough 0.1% 0.1% 0.1% 0.1% -0.0% 0.2% 0.1% -0.2% -70.2% 85.4% 1.2%
TOTAL 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%



Appendix IV:Trip Density, Urban Form, and Transit Usage in the Inner Study Area

Urban form is very difficult to analyse, given its multidimensional nature. It depends upon the distributions of both

population and employment (or, more generally, "activity centres" of all types), as well as the interconnections

between these locations. In a previous analysis (Miller, et al., 1990a), it was found that "trip density" was a useful, sim-

ple indicator of the level of "urbanisation" in a given zone, where the trip density in a given traffic zone is simply the

sum of the total trip origins plus trip destinations that are observed to occur within the zone over a twenty-four

weekday period, divided by the zone area. Since both population and employment can generate trips within a zone,

this measure integrates both effects: regardless of the details of the actual land use in a zone, if the trip density is

high, it indicates a high level of development/urbanization, while a low trip density indicates a relatively lower level

of development.

In the previous study, six trip-density classes were established which, although ultimately somewhat arbitrary, seem

to correlate well with different levels of urban development.These classes are presented in Table IV.1. Using these

6 classes, Figure IV.1 maps the trip density distribution for the "GTA+H" (consisting of Toronto, Hamilton, Durham,

Halton, Peel and York) in 1986, while Figure III.2 presents the same information for 1996.These figures indicate that

the trip density distribution indeed corresponds well to the spatial pattern of urban development within the

GTA+H, as well as to how it has changed over the 1986-96 period.

Definition of Urbanization Classes

Class Description Trip Density Range
No. (24-hr trip ends)/hectare

1 Rural 0 # trip density < 9.27

2 Suburban, Low 9.28 # trip density < 47.94

3 Suburban, High 47.95 # trip density < 115.48

4 Urban, Low 115.49 # trip density < 184.67

5 Urban, Medium 184.68 # trip density < 359.24

6 Urban, High 359.24 < trip density

The remainder of this appendix presents a series of charts which, first, document the distribution of population

growth in the ISA in recent years relative to urbanisation level, and, second, explore the relationship between urban

form and travel demand – in particular, transit usage.
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Figure IV.1 Zonal 24-Hour Trip Density Classes, 1986

Figure IV.2 Zonal 24-Hour Trip Density Classes, 1996
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Figure IV.3 Zone Population Growth 1986-96 vs. 1986 Zone Trip Density

Figure IV.4 Distribution of Population Growth, 1986-96 by 1986 Urbanization Class

Figure IV.5 1986 Zonal 24-Hour Trip End Transit Mode Share vs. Zone Trip Density
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Figure IV.6 24-Hour Trip End Mode Splits, 1986 & 1996 by Trip Density Class

Figure IV.7 Percentage of Total Growth by Trip Density Class, Selected Variables

Figure IV.8 Trip End Mode Shares, 1986 & 1996 by Trip Density Class
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Appendix V: Short-Term Measures for Improving Transit Service and Ridership 

Improving Transit Cost-Effectiveness and Productivity

These measures include increased emphasis on transit priority to increase competitiveness, capacity of surface tran-

sit services, and the productivity of vehicles and drivers. Key elements involve:

• Coordinated municipal by-laws for a extensive network of reserved transit lanes where service frequency is

high (for example, all bus routes with, say, more than 20 buses per hour, all streetcar routes in the City of

Toronto);

• municipal application of more aggressive transit vehicle responsive traffic signals that give transit vehicles

priority at intersections;

• municipal by-laws to restrict on-street parking over extended periods on all transit routes;

• municipal expansion of proof-of-payment fare systems to reduce times spent at transit stops (and thus

increase average transit speeds and vehicle and driver productivity) by allowing all vehicle doors to be used

for loading and unloading;

• provincial changes to the Highway Traffic Act that facilitate enforcement by: (a) making vehicle owners, rather

than drivers, responsible for violations related to the use of reserved transit lanes, as well as (b) permitting

the issuance of tickets for such traffic offences on the basis of photographic or other automated mechanisms.

Reducing the Capital Costs of Transit Infrastructure

These measures concern the acquisition of new transit rights-of-way and the choice of cost-effective technology.

They include:

• provincial protection of easements within all existing hydro corridors for possible use as municipal and

inter-regional express bus routes and commuter parking lots;

• municipal requirements to use competitive bidding (as opposed to sole sourcing) for the procurement of all

new transit vehicles;

• municipal experimentation with alternative means of service delivery to augment or supplement existing

publicly operated transit services;

• federal government acquisition of discontinued or abandoned railway corridors to be banked for transit or

other municipal public purposes.

Facilitating Seamless Inter-regional Transit

In order to facilitate cross boundary transit travel within the Zone, fare integration and simplicity are key to encour-
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aging the diversion of travel from the automobile to transit through:

• provincial/municipal cooperation in developing a transit fare medium (smart cards, prepaid cards, inter-

regional passes) that can be used on any transit system within the designated smart growth area;

• provincial/municipal development of computer-based applications to monitor transactions and allocate

transit revenues on an equitable basis;

• special provincial transfer payments to ensure that impacts on individual municipal transit operators attrib-

utable to fare integration are revenue neutral.

Increasing Transit Mode Split

Recognizing that some highway expansion such as the widening and extension of 400-series provincial highways con-

flicts with municipal transportation visions of reduced car dependence, there is a need to reconcile provincial high-

way planning with municipal Official Plan policies. Such reconciliation should involve:

• provincial expansion of commuter rail service frequencies over longer peak periods, as well as the expan-

sion of suburban park-and-ride capacity;

• provincial policies to expand the number and capacity of commuter parking lots adjacent to freeway inter-

changes that would (a) increase opportunities for car pooling, and (b) provide frequent inter-regional bus

service as an alternative to driving;

• provincial policies to incorporate reserved bus lanes and queue by-passes on highways wherever justified by

frequency of service.

Funding

Now considered the number-one issue faced by all transit operators within the smart growth zone, the main short-

term measures include:

• provincial legislative changes to empower municipalities to generate income from a variety of new sources

other than property taxes such as: fuel, vehicle ownership, and parking levies; taxes on employer-provided free

parking; and road pricing on a selective basis;

• provincial/municipal development of a new funding formula for possible new capital and operating subsidy

programs (provincial and/or federal) that are performance- rather than cost-based and that provide incentives

for transit operators to increase ridership.
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