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1 
Summary

Cities are the most intricate of human creations and no two cities grow and develop in 
exactly the same way. It is important to understand not only how different cities grow 
but why they grow as they do. Why does one city grow through leapfrog development, 
while others grow contiguously outwards? Why are some cities denser than others? 
To what extent does physical geography dictate the form of a city? What is the role of 
policy and governance in shaping a city? 

To explore some of these questions, we undertook an “apples-to-apples” comparison 
of three Canadian metropolitan regions: Calgary, Toronto, and Vancouver. We first used 
satellite imagery to define the geographical extent of each city, and census data to track 
changes in population and dwelling counts over time. This method of comparing cities 
can be used elsewhere. Previous comparisons of cities have foundered on differences 
in defining local jurisdictions and different ways of tracking and recording growth in 
different places. 

We then looked at how land use plans and growth policies have developed in each 
region, and assessed the degree to which the observed growth patterns corresponded 
to these plans and policies. A study of this kind is both useful and unusual because 
the process of planning and the content of plans usually get more attention than their 
outcomes. By exploring the relationship between the two we can draw conclusions 
about what types of policies are most likely to be effective in different circumstances.

We focused on Toronto, Calgary, and Vancouver because the population of each 
has grown rapidly over the past half-century. At the same time, each is governed by a 
different configuration of provincial, regional, and municipal institutions for land use 
planning and infrastructure provision, and faces different geographical constraints on 
growth. The approach allows us to examine some of the effects of these differences.

We were also interested in exploring the differences in their planning cultures, 
which are often overlooked as being less significant than geographical differences. 
Vancouver is often held up as a model of sustainable development and good planning, 
while Calgary and Toronto have been condemned for unplanned, automobile-
oriented, low-density sprawl. Rather than play into these stereotypes, we hope to foster 
discussion about the merits of different approaches to planning and metropolitan 
governance. 

To study how urban growth occurred in the three regions between 1991 and 
2001, we first looked at changes in the population, number of dwellings, extent of 
urban land, composition of the dwelling stock, and gross urban density for each 
region between 1991 and 2001. Second, we studied the location and characteristics of 
urban development on previously rural lands. Finally, we examined the location and 
characteristics of infill and redevelopment in existing urban areas.

Changes in population, housing, and urban land

One common definition of “sprawl” is whether the rate of increase in urban land 
exceeds the rate of growth in population or housing. Between 1991 and 2001, in Calgary, 
the urban land area grew by 43% while the population grew by 24%. A similar pattern 
occurred in Toronto (28% versus 19%). In Vancouver, by contrast, the urban area grew 
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at a rate two-thirds that of the population growth rate (16% versus 24%). Put another 
way, for every 100 new residents, Calgary added 6.3 hectares of urban land, Toronto 4.4, 
and Vancouver 2.3. By this definition, Calgary and Toronto sprawled during the study 
period, but Vancouver did not. 

To some extent this pattern can be explained by the fact that almost three-quarters 
of residential construction in Calgary between 1991 and 2001 was in the form of single 
detached houses, compared to 50% in Toronto and 16% in Vancouver. By contrast, 
50% of construction in Vancouver was in the form of apartments, compared to 25% in 
Toronto and 12% in Calgary. 

The overall density of each metropolitan region also changed during the study 
period. Vancouver’s population and housing density increased between 1991 and 2001, 
while Toronto’s and Calgary’s declined.  

intensification vs. greenfield development

Vancouver accommodated 80% of its residential growth through intensification (that 
is, by adding new housing units within the already urbanized area), while in Calgary, 
78% of the housing growth occurred as greenfield development in the urban fringe. 
Toronto’s rate of intensification (44%) was in between Calgary and Vancouver’s values. 

Using spatial analysis (GIS) techniques, we studied patterns of development in 
the urban fringe, an area just outside the urban boundary and found that greenfield 
development was fairly contiguous with existing urbanization in all three regions, 
rather than in “leapfrog” form.

Finally, we studied patterns of intensification within the urban boundary. In the 
Toronto region, intensification tends to be clustered in certain areas, many of which 
are designated in planning documents as “nodes” to which intensification should 
be directed. In Vancouver, the downtown and eight town centres attracted 24% of 
all intensification and 19% of total growth. Calgary’s comparatively small amount of 
intensification is sparsely distributed across the urbanized area. 

In Toronto, regional planning institutions have come and gone, and regional 
governance has been weak to non-existent. However, within the region, the promotion 
of intensification became increasingly important over the study period, and the policy 
of directing growth to nodes has been fairly strong.

Vancouver, by contrast, has a long tradition of regional planning and strong regional 
governance. Support for intensification, nodal development, and urban containment is 
high.

Calgary is a single municipality that has expanded through periodic annexation 
of surrounding territory, avoiding the need for regional cooperation among different 
municipal jurisdictions. Support for intensification, nodal development, and urban 
containment, however, is low.

All three city-regions have policies to ensure that greenfield development occurs in 
an orderly way on fully serviced land at the edge of the existing urban area, rather than 
in a “leapfrog” manner.

do observed regional growth patterns  
correspond to planning principles in each region? 

The analysis shows substantial correspondence between policies and development 
patterns. Vancouver, with its physical boundaries and long-term adherence to policies 
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restricting the urbanization of rural land, experienced a high rate of intensification 
during the 1990s (80%), while Calgary, largely unconstrained, had a low intensification 
rate (22%). The degree of urban containment grew stronger over the study period 
in Toronto as the Ontario government enacted stronger policies and comprehensive 
rural land protections; its level of intensification lies between those of Vancouver and 
Calgary (44%).

The urban fringe analysis suggests that policies aimed at contiguous urban 
expansion (as opposed to leap-frog development) have succeeded in all three regions. 
The vast majority of urban land added in each region over the study period was 
adjacent to (within 2 km of) the existing urban area.

Finally, the designation of downtowns, nodes, centres, and other already urbanized 
zones as preferred destinations for growth has met with modest success in Toronto and 
greater success in Vancouver. In Calgary, which has not pursued a similar policy, few 
concentrations of intensification occurred.

explaining the correspondence between policies and outcomes 

It appears that the stability and continuity of institutions in Vancouver and Calgary 
have led to the consistent implementation of planning policies over the long term, 
while Toronto’s inconsistent governance may explain why some policies have been only 
weakly applied. 

Moreover, Vancouver’s and Calgary’s regional institutions have persisted because 
they have been able to adapt to changing needs. Vancouver’s regional district has 
acquired new responsibilities over time and expanded its territorial jurisdiction as the 
urban area grew. Similarly, by following a long-term policy of periodic annexation of 
surrounding territory, the City of Calgary has also proved to be a flexible structure of 
regional government. The Toronto region’s structures have proven to be less flexible. 
The creation of the regional municipalities in the early 1970s made it difficult to 
address the effects of regional growth, except through provincial intervention.

In all three regions, provincial governments have largely set the rules for planning 
by municipalities and regional authorities. In Vancouver and Calgary, the provincial 
governments created systems that made it easier for local authorities to identify and 
pursue regional planning objectives. The opposite has been true in Toronto, where 
provincial intervention has generally superseded local authority. 

Finally, each region has a distinctive planning culture shaped by geography and 
the perception of physical limits to growth. Calgary, which is relatively unconstrained 
by geography, exhibits a high degree of consistency in planning ideas. Since the 
1950s, its planning policies have been primarily and consistently directed toward the 
efficient production and servicing of low-cost housing on greenfields, rather than 
intensification. By contrast, since the end of the Second World War, Vancouver’s 
constrained setting has impressed on planners and citizens alike the need to regulate 
urbanization, even though it would be many decades before potentially developable 
land in the region would be fully exploited.

In Toronto there is no obvious physical limit to outward urban expansion north of 
Lake Ontario and no early consensus emerged on long-term limits to growth. The city 
grew rapidly in the postwar period and only with the rise of environmentalism and the 
perception of the costs of growth in the 1970s and 1980s did planning practice shift its 
emphasis from enabling expansion to managing growth.



Growing Citiesx

What have we learned?

Calgary, Vancouver, and Toronto have very different patterns of growth. Although 
these three cities grew at similar rates during the 1990s, each accommodated growth in 
distinct ways. Calgary’s growth occurred mainly through greenfield development (78%) 
while Vancouver directed the vast majority of its growth (80%) to already-urbanized 
areas.  Urban growth in the Toronto region represents a combination of greenfield 
development (56%) and intensification (44%).

Geography matters, but cannot explain all differences. It is easy to assume that 
Vancouver’s relatively high density can be attributed to constrictions on growth caused 
by the presence of mountains and sea, and that Calgary’s low density is the result of 
the lack of geographical restrictions on its expansion, but the reality is not so simple. 
As much as Vancouver’s mountains and ocean and Calgary’s open prairie function as 
long-term physical determinants of growth patterns, their role is largely symbolic. The 
Lower Mainland has plenty of developable land onto which urban areas could expand, 
but this land is protected from development by strong policies (the Agricultural 
Land Reserve and the Green Zone), and these policies account for the high rate of 
intensification in Metro Vancouver. Calgary could have enacted similar policies, but 
has chosen to accommodate new residents largely through outward expansion and 
greenfield development. 

Planning makes a difference and different plans produce different outcomes. 
Contrary to the common characterization of typical suburban development as 
“unplanned,” the policy review shows that the urbanizing fringe of all three regions has 
long been highly regulated. Some researchers have argued that because cities compete 
for economic growth, they all tend to follow similar policies to attract new businesses 
and residents. This study has found that different cities have the autonomy and capacity 
to take distinctly different approaches to planning urban growth, and that these 
different approaches have shaped and channelled that growth in distinctive ways. 

Continuity of policy and institutions are important. The two preceding findings 
must be qualified by a third. Planning policies to organize and direct urban growth 
are more likely to be effective if they are pursued over the long term and buttressed 
by supportive institutions and a sense of shared objectives. The Vancouver region 
has a long tradition of intermunicipal cooperation, and decades-old policies for 
protecting agricultural land, and its growth pattern reflects this consistency. Calgary has 
managed regional growth through annexation, avoiding the need for intermunicipal 
cooperation, and its growth pattern is equally consistent. In the Toronto region, by 
contrast, changes in policies and governance structures have had mixed and uneven 
growth outcomes, such as a few successful and many more unsuccessful nodes, and a 
wide variation in intensification rates among municipalities. Municipalities cannot 
create regional institutions and planning policies on their own. Senior governments 
— Canadian provinces or U.S. states — play a central role in shaping the institutional 
environments within which regional planning and politics operate.
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Foreword

Larry S. Bourne

Interest in urban form, including the suburbs, has been evident at least since cities 
emerged as significant human settlements. For almost as long, there have been debates 
around the normative question of what attributes constitute “good” urban form, 
and perhaps even sharper debates on what theoretical constructs are most useful in 
describing how that form evolves. At the same time, public awareness of what urban 
form is and its importance to the quality of urban life — not to mention the political 
commitment to managing the processes underlying that form — have waxed and 
waned over time in response to issues of public concern at the moment, whether they 
be inner-city slums, spatial segregation and inequalities, environmental pollution 
and health, political fragmentation, traffic congestion and suburban sprawl, energy 
shortages, or the loss of agricultural land and natural amenities. 

In the last decade or two, public interest in urban form has increased, generated by 
concerns over the rising costs of infrastructure and service provision, and more broadly 
by uncertainties about the long-term sustainability of business-as-usual, low-density, 
auto-dependent development trends. The form of cities has again become a political — 
not just a planning — issue.

Underpinning these political debates is an impressive legacy of theoretical work and 
a rich inventory of research and modelling efforts. Many of these efforts have focused 
on the analysis of land-use patterns and densities (the traditional elements of urban 
form), others on the flows, linkages, and interactions that tie these elements together 
(the concept of urban spatial structure), still others on the role of governments. These 
theories have included the classical models developed by William Alonso (land), 
Lowden Wingo (transportation), Ira Lowry (spatial allocation), William Wheaton 
(flows and linkages), Charles Tiebout (political organization), and Brian Berry (social 
ecology), among many others. Each one emphasizes a different dimension of built form 
and urban structure. Although the original models are now almost forgotten in the 
archives of academic history, the ideas still resonate in planning circles and in urban 
research; indeed, they often constitute implicit, “taken-for-granted” knowledge about 
how cities work and how they are spatially organized. Yet, despite repeated extensions 
and considerable mathematical advances over the decades, there is still a sense that the 
classical models and their modern descendents remain incomplete descriptors of city 
patterning.   

A number of the long-standing limitations of these models are directly relevant 
here. First, as early as the 1960s it was acknowledged that rapid advances in urban 
theory had outpaced careful empirical application and systematic verification. This 
situation remains the case today, even in the information age; spatially referenced data, 
especially on land use and built form, is either insufficiently comprehensive, detailed, 
and current, or is not readily available. Second, it was equally obvious that most, if not 
all, of the classical urban models failed to incorporate the complex processes through 
which cities renew themselves over time — for example, through redevelopment, 
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adaptive reuse and intensification of the physical built environment. Third, few of the 
empirical analyses on offer at the time were comparative, in the sense of allowing for 
systematic assessments of land-use patterns in cities located in very different settings. 
Fourth, few studies provided consistent metrics or indicators of urban patterning 
that could be applied over several cities with any degree of confidence. And fifth, the 
impacts of government and public institutions, specifically the effects of public policies, 
on the urban landscape and on the form of urban development were largely ignored.     

The following report on Growing Cities addresses these gaps through a detailed 
comparative analysis of urban development since 1991 in three of Canada’s largest and 
most rapidly growing metropolitan regions — Calgary, Toronto, and Vancouver. One 
of a series of informative and often provocative reports on contemporary urban issues 
and regional planning policies produced by the staff of the Neptis Foundation, this 
study has relatively broad objectives, yet precise empirical goals: to illustrate a new 
methodology and to improve public awareness and understanding of growth and 
change in Canadian cities. 

The report provides a wealth of statistical detail on urban development as well as 
richly textured and visually appealing graphics. The maps themselves, the joint product 
of Neptis, its consultants, and the GIS and Cartography Office in the Department 
of Geography at the University of Toronto, represent unique contributions to our 
understanding of the form and growth of these three city-regions. 

The report is timely, given the prominence of current debates on the sustainability 
of recent trends in urban and suburban forms. It is also a targeted response to renewed 
attempts by governments almost everywhere to modify those trends — to create more 
livable, efficient, and compact urban forms — through growth management techniques 
and smart growth principles. The immediate context and primary incentive for this 
study is the opportunity to evaluate the unfolding impacts of the introduction of the 
Province of Ontario’s Growth Plan for the Greater Golden Horseshoe (2006), an explicit 
strategy designed to reconfigure patterns of growth throughout the entire region 
surrounding Toronto.

The researchers developed and tested a methodology for monitoring trends in urban 
land use and development patterns that integrates satellite imagery and standardized 
census data. The assumption is that to be useful, any such methodology should be 
robust, easy to apply and interpret, and applicable wherever both sources of data 
exist. The methodology allows for the identification of the precise boundaries of the 
urbanized area — a surprisingly difficult task — and offers a standardized means of 
estimating rates of land use intensification. The latter refers to the proportion of new 
development (in this case housing, not commercial-industrial uses) taking place within 
a defined urban boundary compared to development on greenfield sites outside that 
boundary. 

This method provides an empirical basis for the study’s second objective: evaluating 
the contribution of public policies in general and regional planning strategies in 
particular to achieving higher-density urban forms in each of three remarkably 
different metropolitan regions. This second objective obviously poses a serious 
challenge for the authors of the report, notably the difficulty of separating the intended 
effects of policies from those effects — intended and unintended — of a range of other 
concurrent factors. But the analysis offers an informed and thoughtful attempt to do so. 

The results of the study speak for themselves. In brief, the comparative analysis 
illustrates just how diverse patterns of urban development are in Canada’s growing 
metropolitan areas. Different settings and different systems of regional governance, 
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even in cities with similar planning regimes, tend to produce different outcomes in 
terms of land use configurations. Yet, despite this diversity, the report concludes that 
public policies have had some success in encouraging more compact and higher-
density forms of urban development. One further implication is that the application 
of a single model of regional policy, or attempts to define a one-directional pathway to 
more compact development, or a uniform intensification target, will simply not work 
everywhere. 

Intensification rates, for example, vary across the three city-regions, albeit in a 
more-or-less predictable fashion. But because of differences in city size, local histories, 
and geographical barriers, these variations are quite wide: from a high rate in the 
Vancouver region to moderate levels in Toronto and relatively low levels in Calgary. 
The conclusion is that while places do differ in their response to policy initiatives, 
public policy decisions and growth management strategies do matter. The challenge is 
that the effects of the latter are apparent only over the longer term and their reflection 
in built form and development patterns is itself a subject of considerable place-to-place 
variability. 

Finally, the authors argue that achieving higher residential intensification rates, and 
thus higher population densities, may become even more difficult over time as the 
number of potential infill sites declines, unless other policies, controls, and incentives 
are introduced in parallel. In sum, this study sets a solid baseline on which subsequent 
evaluations of longer-term trends and policy initiatives in urban development can and 
should be constructed. 

Larry S. Bourne 
University of Toronto 
March 7, 2010
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Preface

Anthony C. Coombes

Ten years ago, Neptis published the six-volume Portrait of a Region, the first product of 
its funding of research on the Toronto metropolitan region. The Foundation’s mission 
then and now is to clarify important trends and questions in the growth of Canadian 
urban regions by conducting nonpartisan, expert research and education. 

Yet, to date, virtually all of Neptis’s more than 30 published research reports have 
focused on the Toronto region, because when Neptis was founded, there was a great 
void in knowledge and policy direction on that region. We resolved to bridge the 
gap between scholarship and public policy-making relating to Toronto’s regional 
growth and management. Our work has provided a background and a stimulus to 
the extraordinary renaissance that has occurred in the past decade in the provincial 
government’s management of growth in the Toronto metropolitan region — beginning 
with the enactment of the Oak Ridges Moraine Conservation Plan in 2002, and 
culminating in the establishment of the Greenbelt, the Growth Plan for the Greater 
Golden Horseshoe (the Toronto metropolitan region), and Metrolinx (the regional 
transportation agency).

Growing Cities, a detailed, multidisciplinary study of three fast-growing Canadian 
cities, is a shift in direction for Neptis. The report compares growth patterns in Calgary, 
Toronto, and Vancouver between 1991 and 2001, examines these patterns in the light 
of long-term land-use policies and plans in each region, and suggests reasons for the 
particular ways each region has grown. One of the advantages of this approach is that it 
enables the exploration of the effects and effectiveness of planning policies over time in 
different circumstances.

The project evolved from research documented in our recent report, Implementing 
Residential Intensification Targets: Lessons from Research on Intensification Rates in Ontario. 
That report focused on a specific aspect of the southern Ontario’s Growth Plan: the 
requirement that all municipalities accommodate 40 percent of new residential 
development within already urbanized areas. Since municipalities had not been 
keeping consistent records of intensification, it was not possible to determine how 
much intensification was already taking place before this requirement was put in place. 
Neptis research provided a method for establishing historic rates of intensification, in 
accordance with the Ontario government’s definition of residential intensification, in 
any urban area for which satellite imagery and fine-grained census data are available. 
This made the Ontario measure widely operational. Interestingly, there are indications 
that other governments are moving to employ the Ontario definition of intensification 
for urban regions.

This new method gave us the ability to compare the historic intensification rates 
and growth patterns of other Canadian urban areas. We decided to use it to compare 
Calgary, Toronto, and Vancouver. The researchers examined intensification rates and a 
range of other measures of change in population, housing, and urban land in the three 
cities. The patterns of development turned out to be so markedly different among the 
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three regions that the results called for further investigation. Ostensibly “intuitive” 
explanations of these differences — “they must be caused by different regional 
geographies,” “they are the result of the varying inclinations of people in each region to 
live in apartments or houses,” and so on — could not provide adequate explanations. 
Causal investigation was required, particularly with respect to the different historical 
aspirations for growth in each region as expressed in their policies and plans.

Thus developed an extensive and iterative research process that combined public 
policy research with further geomatics research. Peer reviewers have called attention 
to the fact that the structure of the report is distinctive: it puts the empirical analysis 
first and then seeks to explain the empirical findings with policy analysis. It may have 
been more conventional to tell a policy story and then use the empirical analysis to test 
the validity of the story. Neptis chose the structure it did because of its long-standing 
strength in quantitative research using sophisticated spatial analysis techniques.

These findings on comparative growth patterns offer rich opportunities for further 
research on the different patterns observed in the three regions, and this analysis of 
planning goals, policies, and controls is the first piece of what we hope will be a body 
of research on the subject. The study of other explanatory factors, such as comparative 
histories of municipal finances and land pricing, could also provide useful additional 
information. 

Turning to the report’s research and researchers, Neptis has been very fortunate 
over the past decade to have developed a highly productive research collaboration 
with the GIS and Cartography Office, in the Geography Department at the University 
of Toronto. This collaboration, headed for Neptis by Marcy Burchfield, Geomatics 
Research/Program Manager and co-author of this report, has led to the construction of 
a substantial library of GIS data that serves as a resource for the academic community, 
as well as advanced analytic and visualization capacities that were indispensible to this 
research and to the vast majority of Neptis-funded research. The Neptis Foundation 
would like to recognize the extraordinary skill and contribution of the GIS and 
Cartography Office. In particular, we express our gratitude to Dr. Larry Bourne, 
Professor Emeritus and Principal Investigator of the Neptis program in the Geography 
Department and to Byron Moldofsky, Manager of the GIS and Cartography Office, 
whose experience and wisdom have been central to the research, and Jo Ashley, Senior 
Research Analyst.

Neptis also wishes to recognize the very large contribution of Zack Taylor, co-
author of the report and a major contributor to Neptis’s body of research. He has been 
a primary researcher and author of several research projects, including Shaping the 
Toronto Region, Past, Present, and Future (2008), which received an award of excellence 
from the Canadian Institute of Planners. We appreciate his dedication to academic 
rigour, and his ability to render research products comprehensible to an informed 
general audience. 

Finally, Neptis expresses its debt to Philippa Campsie, teacher in planning, author, 
and editor, who has contributed significantly to this report and to most of the Neptis 
research over the decade — both as editor and counsellor on the direction and 
structure of research and reporting. Not the least, Philippa has managed the arm’s-
length process of peer review that Neptis employs on its research. Philippa’s support 
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Introduction

Zack Taylor and Marcy Burchfield

Growing Cities

Cities are the most intricate of human creations. Because of their varying social, 
physical, economic, and political contexts, and complex internal dynamics, no two 
cities grow and develop in exactly the same way. 

This study offers an “apples-to-apples” comparison of three metropolitan regions 
and an approach that allows for further comparisons with other cities. It represents 
a collaboration between the fields of remote sensing and geographical information 
systems (GIS) on the one hand, and policy analysis on the other. 

Using new techniques for the analysis of satellite imagery in conjunction with 
census data, we measured changes in urban land use, density, housing stock, and 
population growth for three Canadian metropolitan areas: Toronto, Vancouver, and 
Calgary. The approach is replicable in any urban region where high-quality satellite 
data and fine-grained census data on dwelling counts are available. 

We also systematically studied changes in planning policies and governing 
institutions over the long term. This allowed us to assess the degree to which the 
observed growth patterns correlate with planning policies, and to draw inferences as to 
how institutional structures may have helped or hindered their application. 

The result is a rare comparative investigation not only of how different metropolitan 
regions have grown, but also of why they have grown as they did. In her review of 
evaluation in planning, Talen (1996) laments the lack of attention by practitioners and 
scholars to assessing the effectiveness or outcomes of plans. It is this question that this 
study seeks to address.

Conceptual debates

“Good” city form, metropolitan governance, and regional planning

This study is informed by several ongoing debates, some normative, others 
methodological. Comparison of different metropolitan areas’ urbanization patterns 
and policies is especially relevant to long-running debates over what constitutes “good” 
city form and the related question of how metropolitan areas can be most efficiently 
and equitably governed. 

On one side of this debate are those who advocate for comprehensive regulation 
of land use to promote a more compact and dense built form. The proposed social, 
economic, and environmental benefits of growth controls include the protection of 
agricultural land and significant natural features (Ewing, 1997), reducing automobile 
dependence and energy use (Newman & Kenworthy, 1999), lower public costs of 
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infrastructure and servicing (Carruthers & Ulfarsson, 2003), and greater social 
cohesion (Talen, 1999). Those calling for more comprehensive regulation also tend to 
favour greater centralization of planning authority into metropolitan or higher-level 
governments to overcome jurisdictional fragmentation (Lightbody, 2006; Orfield, 1997; 
Rusk, 1993). 

On the other side are those who argue that the evidence for these benefits is weak 
(Gordon & Richardson, 1997). Those who endorse the “public choice” school of 
political economy argue that lower levels of regulation enable market processes to 
allocate urban development efficiently. Seen this way, fragmentation of local decision-
making authority is a virtue, as the consumer can choose to reside in a municipality 
that offers his or her preferred level of taxation and mix of land use and other policies 
(Bish, 1971; Peterson, 1981). Arguments that dispersed rather than compact urban form 
has been the historical norm, particularly in North America, are congruent with this 
claim (Bruegmann, 2005; Kotkin, 2005).

This debate cannot be resolved here. However, this study illustrates that 
metropolitan regions can be governed by quite different governing arrangements and 
that authorities in different places can make distinctive policy choices that result in 
different land use outcomes.

defining metropolitan area boundaries

A second debate is methodological, concerned with how best to delineate urban 
regions for the purpose of comparative analysis. Political jurisdictions seldom 
correspond to “functional” metropolitan areas defined by land use patterns, commuter 
travel behaviour, housing and labour markets, the movement of goods, ecological 
systems, or other measures (Buckwalter & Rugg, 1986; Sancton, 1994). National census 
authorities typically define metropolitan areas by applying thresholds of human 
activity — population density and commuter travel behaviour — to local political 
units. For example, Statistics Canada (2006) defines a Census Metropolitan Area 
(CMA) as an “area consisting of one or more neighbouring municipalities situated 
around a major urban core. A census metropolitan area must have a total population 
of at least 100,000 of which 50,000 or more live in the urban core.” As Sancton (2008) 
demonstrates, these technically derived boundaries rarely correspond to a single 
political or administrative unit. Even if they do, they cannot contain a growing 
region for long. Moreover, Sancton points out that a metropolitan area defined by 
governments for one purpose may not be applicable to the study of other phenomena. 

As we will explain in greater detail later, we started this study by using CMA 
boundaries, but modified those boundaries to take into account additional factors, 
such as population growth rates, geographies, and measurements of urban form.

interpreting the landscape

Another debate has to do with how best to identify urban and non-urban land uses 
within the physical landscape. This question has both normative and methodological 
dimensions. There is a long tradition in landscape ecology studies, geography, 
and planning thought of conceptualizing the landscape as a “field,” “gradient,” or 
“continuum” that incorporates a range of physical types and uses ranging from the 
urban to the rural (Friedmann & Miller, 1965; Geddes, 1925; Pickett et al., 1997; Weber, 
2001; Zeng, Sui, & Li, 2005). Over the years, this approach has found expression in the 
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writings and works of Lewis Mumford and the Regional Plan Association of America 
(see Fishman, 2000), the planning methods of landscape architect Ian McHarg (1969), 
and the influential “transect” planning model of neotraditional architect-planners 
Andres Duany and Elizabeth Plater-Zyberk (2009).

Another tradition divides the landscape into two categories: urban and non-urban. 
While cities have had defined boundaries since ancient times, the modern origin of 
planning policies based on this binary division is Ebenezer Howard’s (1965 [1902]) 
vision of halting the outward extension of the core city with a “greenbelt” while 
directing growth to smaller satellite “garden cities.” This notion of a clear distinction 
between urban and rural led directly to policies of urban containment through the 
comprehensive protection of rural land surrounding London and other cities in the 
second half of the 20th century and, indirectly, to the establishment of urban growth 
boundaries and urban service areas in various North American cities (Nelson, Dawkins, 
& Sanchez, 2007:8–13; Pendall, Martin, & Fulton, 2002).

We must recognize that concepts such as “urban,” “suburban,” “exurban,” or “rural” 
are value-laden, culturally embedded, and relative. As cultural geographers have shown, 
what one observer may comprehend as “urban” may appear different to someone else 
or in another context (Comber, Fisher, & Wadsworth, 2005; Duncan & Duncan, 1988; 
Meinig, 1979). The multiple meanings of landscapes are qualitative and cannot be 
reduced to quantitative datasets.

Nevertheless, these concepts have value in the North American context, and 
are frequently used in planning practice. Plans and planning policies often treat 
development within the existing urban area and new development on surrounding 
rural land separately. Indeed, the “inside game” and the “outside game” are understood 
to be played by different economic and political rules (Rusk, 1999). For this reason, we 
have chosen to treat these urban and non-urban realms separately. 

Defining the extent of what can be considered urban depends on the source data 
used (Wolman et al., 2005). Political boundaries and census geographic units are not 
a reliable indicator of the extent of urbanized land because they often contain non-
urban, non-developable areas such as greenspaces or water bodies. Census geographic 
units also differ from country to country, making international comparisons difficult 
(Davis & Schaub, 2005). To circumvent this problem, geographers and planners 
are increasingly making use of remote sensing — analysis of satellite imagery of 
the physical landscape — to differentiate between different categories of land use, 
particularly urban and non-urban uses (Mesev, 2003). 

We have employed this approach here. While the reduction of the continuum to two 
either-or categories produces a less nuanced understanding of the total landscape, it 
makes it possible to map and measure urban growth patterns in a consistent way over 
time, within existing urban areas, or in comparisons of urban and non-urban or rural 
land, or across different metropolitan areas. 

In this project, we refer to urban development within the existing urban area as 
intensification.1 This may take the form of infill on vacant lots, the redevelopment of 
previously built land parcels, or the renovation of existing buildings, with the effect 
of increasing density.2 The alternative to intensification is greenfield development — the 
conversion of previously non-urban, countryside land to urban uses. 

1 This and other specialized terms marked in bold sans-serif type are defined in the glossary.
2 Bourne (1996) offers a more encompassing definition of “reurbanization” that is focused on processes 

of urban development, whether or not they result in an increase in density. He distinguishes between 
several processes, each with distinctive dynamics and outcomes: repopulation, intensification, 
replacement, conversion and adaptive reuse, economic renewal and restructuring, and revitalization.
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Three cases: Toronto, Calgary, and Vancouver

This study focuses on the Toronto, Calgary, and Vancouver metropolitan regions. 
These regions are of interest for three reasons. First, the population of each has grown 
rapidly over the past half-century and at similar rates in the decade in question. Second, 
each is governed by a different configuration of provincial, regional, and municipal 
institutions for land use planning and the provision of infrastructure. At the same 
time, all three are subject to the same national constitutional and legal frameworks 
governing property rights and, arguably, generally the same cultural norms (Garber 
& Imbroscio, 1996; Goldberg & Mercer, 1986). Finally, each urban area is surrounded 
by different types and levels of constraints on urbanization. This includes physical 
constraints, such as mountains and water bodies, as well as policy constraints, such as 
the comprehensive protection of lands for farming, for resource extraction, or for their 
ecological significance. 

Physical and policy context

Many factors influence development patterns in metropolitan regions; therefore, 
it is important to understand the differences among the three regions in terms of 
size, physical geography, and the existence of policy areas that may constrain urban 
expansion. Figure 1.1 shows the built-up urbanized area as it existed in 1990 and 2001 
for each of the three regions. Each region is mapped at the same scale to illustrate 
differences in the relative size and extent of each region. The maps also show significant 
“green” policy areas, including provincial plan areas and large municipal parks where 
urban development is restricted, as well as large-scale zones of specialized urban 
development, such as airports. First Nations reserves may also act as constraints 
on urban development. Only the policy areas that existed as of 2001 are shown. 
Appendix B contains more detailed maps that show topographic relief (shown using 
hill-shading), additional policy areas, First Nations Reserves, municipal boundaries, 
major roads, and higher-order transit routes.

The Toronto region’s urban area is largely surrounded by agricultural land, much 
of it actively farmed (Wright, 2000). Other than Lake Ontario to the south, there are 
no physically impassible barriers to urban development. The Niagara Escarpment, first 
protected by the provincial government in the 1970s, is close to the urbanized parts 
of our study area only at the western edge of Lake Ontario, near the Town of Milton 
and the Cities of Burlington and Hamilton. Although urban uses are restricted within 
most of the Escarpment plan area, there is plenty of room for expansion of existing 
settlements on either side of it. The same is true of the Oak Ridges Moraine, which 
is protected by a plan enacted in 2001, at the end of the study period. The Niagara 
Escarpment and Oak Ridges Moraine plan areas are shown in green on the maps.

In the Vancouver region, there are a variety of physical constraints on urban 
growth — the Pacific Ocean, mountains, rivers, and the border with the United States. 
Several large policy areas abut much of Vancouver’s urbanized areas and restrict urban 
development — the provincial Agricultural Land Reserve (ALR), created in 1973, and 
Metro Vancouver’s Green Zone, established in 1996. It has been estimated that “nearly 
half of the region’s developable lowlands” and nearly all of the metropolitan region’s 
farmland are included in the Green Zone, which includes the ALR in Vancouver 
(GVRD, 1997). The ALR and Green Zone are shown in green on the maps. 
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Calgary is located at the confluence of the Bow and Elbow Rivers. Its expansion 
is largely unconstrained on all sides. The principal immediate constraint on urban 
expansion is to the southwest, where the City abuts the Tsuu T’ina First Nations reserve. 
Two large parks — Fish Creek Provincial Park in the south and Nose Hill Municipal 
Park in the north — also limit urban development, as does the international airport 
in the northeast. The Kananaskis Country lands, which are protected and managed by 
the provincial government, lie about 40 kilometres to the west. With the exception of 
the Tsuu T’ina reserve and the sour gas lands to the northeast, Calgary has expanded 
outwards around most of its perimeter. 

defining the metropolitan region

The public discourse in any given place will contain multiple ideas of what constitutes 
the “region.” In Toronto, for example, media often refer to the Greater Toronto Area, or 
GTA, although it has never corresponded to a governing body.3 More recently, people 
have begun including the City of Hamilton, about 70 km to the southwest, in their 
conception of Greater Toronto. In Vancouver, people and policymakers often speak 
of the Lower Mainland — an area that extends east from Metro Vancouver to include 
the largely agricultural lowlands governed by the Fraser Valley Regional District. 
Enclosed by mountains, the valley ends at Hope, a 160-km drive east of downtown 
Vancouver. Calgary’s sense of region in public discourse is more amorphous, extending 
into the prairie to the north, east, and south. To the west, the Foothills and the Rocky 
Mountains represent a physical and visual limit. 

Figure 1.2 shows the study area boundaries for each region. The background 
satellite imagery is the data used to delineate built-up urban land, as described in 
the next chapter. Once again, each region is mapped at the same scale, to indicate 
differences in size and extent.

The study area for Toronto includes the Regional Municipalities of Halton, Peel, 
York, and Durham, as well as the Cities of Toronto and Hamilton, and comprises the 
majority of three contiguous CMAs (Toronto, Hamilton, and Oshawa).4 The Province 
of Ontario, on the other hand, considers these areas to be the “Inner Ring” of a larger 
urban region known as the Greater Golden Horseshoe for the purposes of growth 
management and transportation legislation and plans.5 The so-called “Outer Ring” 
contains freestanding towns and cities that are historically independent of Toronto and 
Hamilton.

The Vancouver and Calgary metropolitan regions are more easily defined, because 
they are geographically isolated from other major settlement areas. The extent of 
contiguous urban activity in Vancouver is largely equivalent to its CMA, which 
generally corresponds to the administrative area of a regional authority, Metro 
Vancouver (formerly the Greater Vancouver Regional District, or GVRD). Although the 
City of Calgary takes in one entire contiguous urban area, Calgary’s CMA also includes 

3 The Greater Toronto Area, or “GTA,” is a term used since the 1980s to refer to the City of Toronto 
(formerly the Municipality of Metropolitan Toronto) and the surrounding regional municipalities: 
Halton, Peel, York, and Durham. The GTA is generally understood to exclude Hamilton.

4 The fact that Statistics Canada still identifies three CMAs in this urban area is an artifact of 
the historic criteria used in Canada to define a CMA (Puderer, 2008). Under the criteria used 
in the United States, the Hamilton, Toronto, and Oshawa CMAs would be considered a single 
metropolitan area.

5 There seems be no geographic equivalent of the Greater Golden Horseshoe in the other two study 
areas.
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Figure 1.2 study areas for three regions, Toronto, Vancouver, and Calgary, mapped at the same scale
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several small, non-contiguous towns. In recent years these towns have expanded rapidly, 
but their spatial extent in 1990 was not large enough to include them in this study. 

Table 1.1 compares growth in population within these regional study areas between 
1991 and 2001 to growth in surrounding areas. In each case, the areas chosen for this 
study accounted for the vast majority of the population of the larger region. This 
suggests that applying our analysis to a larger territory would add little to the analysis. 
In Toronto in 2001, the Inner Ring accounted for 74% of the population of the Greater 
Golden Horseshoe. Metro Vancouver accounted for 89% of the combined population 
of the Lower Mainland, which also contains the adjacent Fraser Valley Regional 
District (FVRD). The City of Calgary comprised 92% of its CMA and 86% of the 
population of the much larger Census Division 6 in 2001. 

Between 1991 and 2001, the Inner Ring of the Greater Golden Horseshoe grew faster 
than the Outer Ring, while in Calgary and Vancouver, adjacent areas grew faster than 
the metropolitan core. Despite these trends, each area’s proportions at the decade’s 
beginning and end were similar. This may not be true for subsequent time periods. 
Expanding the boundaries of these study areas may be required for a more current 
comparison. 

Table 1.1 Comparison of various metropolitan region definitions 

Population

Area, 2001 (km2) 1991 2001 % Change

Toronto

(M) Inner Ring 8,309 4,687,421 5,572,094 + 19%

Outer Ring 23,924 1,731,756 1,979,993 + 14%

Greater Golden Horseshoe (GGH) 32,233 6,419,177 7,552,087 + 18%

Inner Ring as % of GGH 26% 73% 74% + 1%

Vancouver

(M) Metro Vancouver 2,879 1,590,287 1,980,422 + 25%

Fraser Valley Regional District (FVRD) 13,347 186,163 237,550 + 28%

Lower Mainland 16,226 1,776,450 2,217,972 + 25%

Metro as % of Lower Mainland 18% 90% 89% – 1%

Calgary

(M) City of Calgary 697 710,677 878,866 + 24%

Calgary CMA 5,086 754,033 951,494 + 26%

Calgary CMA (excluding City) 4,389 43,238 72,628 + 68%

Census Division 6 12,425 804,802 1,021,060 + 27%

Census Division 6 (excluding City) 11,723 94,007 142,194 + 51%

City as % of CMA 14% 94% 92% – 2%

City as % of Census Division 6 6% 88% 86% – 2%

(M) indicates the regional definition used in this study. All values from Statistics Canada, E-STAT.
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Summary of chapters

The remainder of this report is divided into four chapters. Chapter 2 describes the 
methods used to define the urbanized area for each region and to determine how 
much growth occurred and where. A more technical explanation of these methods 
is located in Appendix A. Technical monographs are available on the website of the 
Cartography Department at the University of Toronto (http://www.geog.utoronto.ca/
research/publications/gcut/gcut_home).

Chapter 3 relates the findings of this analysis. First, we compare how the population, 
number of dwellings, amount of urban land, gross density, and mix of housing 
stock changed in each region between 1991 and 2001. Then we show where and how 
greenfield development took place in each region. Finally, we map and discuss the 
location of intensification, as well as the proportion of each region’s total growth that 
occurred through intensification as opposed to greenfield development — what we call 
the residential intensification rate.  

What accounts for these distinct patterns? The second part of the report is our 
attempt to answer this question. The growth of any city is the outcome of the complex 
interaction of demographic, cultural, institutional, economic, and physical factors. 
The patterns described in Chapter 3 represent the result of countless decisions, many 
of them made one parcel at a time, by planners, politicians, landowners, developers, 
builders, banks, insurers, and home buyers. Nevertheless, it is possible to assess whether 
land development patterns correspond to objectives expressed in policies and plans, 
while acknowledging how the many other factors involved may either reinforce or 
undermine particular planning policies and governing institutional frameworks. 

Chapter 4 provides an overview of the development of regional governance and 
planning institutions and policies in each region, especially policies relating to the 
distribution of residential growth. For each metropolitan region, the report summarizes 
the evolution over time of the structure of regional planning and municipal 
government institutions; planning policies and principles for greenfield development; 
planning policies and principles that promote intensification, either generally or in 
specific areas; and the role of comprehensive rural land protection in promoting urban 
containment. 

Chapter 5 compares the observed patterns and the documented plans, and 
comments on the extent to which the regional land use patterns observed correspond 
to the long-term planning ideas and principles active in each region. In other words, do 
the patterns fit the plans? The answer is a qualified yes.

This is an exploratory study and the Neptis Foundation hopes it will stimulate 
discussion both on methods for measuring and mapping growth and on the extent to 
which planning policies account for the observed patterns. The report concludes with 
a brief review of directions for future research, which include the application of similar 
methods to other urban regions in North America to further test both the methods 
and the results of the analysis.
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2 
Measuring Growth using Satellite  
Imagery and Spatial Analysis

Marcy Burchfield, Byron Moldofsky, Jo Ashley, and Zack Taylor

This chapter describes how we measured urban growth patterns in the three regions. 
Explaining how these methods work is important for two reasons. For the purposes 
of this project, a clear understanding of the analyses performed will help the reader 
interpret the results presented in Chapter 3. More generally, the use of uniform 
techniques to assess growth patterns over time in the same region or in different 
regions can help planners and policymakers compare outcomes to goals. Indeed, we 
hope that academics and planning professionals will adapt and extend these methods. 
To be accessible to non-specialists, this chapter describes the techniques in general 
terms. A more detailed technical explanation is found in Appendix A.

Three techniques are described. First, we explain how we mapped the extent of 
urbanized land in the three cities. This involved processing and analysing satellite 
imagery for 1990 and 2001 for each region.1

Second, we describe our analysis of the cities’ greenfield development patterns. We 
began by calculating the increase in the area of urbanized land over the decade relative 
to changes in population and dwelling units, as well as change in both the gross density 
of the urbanized area and the composition of the housing stock. These calculations 
were supplemented by an analysis that takes a closer look at the physical form of new 
urban development across the urban fringe using three landscape pattern metrics.

Third, we describe our analysis of residential intensification in the cities. We mapped 
the locations of intensification — that is, the dwellings constructed between 1991 and 
2001 within the 1990 urbanized area.2 Then we used two spatial statistics to measure 
and identify whether these dwellings were clustered in certain locations. Finally, 
we compared the locations of clusters of intensification to downtowns and nodes 
designated for intensification in planning documents.

It should be noted that the greenfield and intensification analyses are focused on 
residential development. We do not explore changes in employment or other non-
residential land uses beyond including them in the net increase in urban land during the 
time period under study. 

Although the study describes the patterns of urban development in Toronto, 
Vancouver, and Calgary at the metropolitan scale, a submetropolitan analysis was also 
included to better understand variation in urban growth patterns within each region. 
This chapter concludes with an explanation of how and why each region was divided 
into three zones for the submetropolitan analysis, representing different historical 
periods of urban development. 

1 The method used to define the urban land base in Toronto is described in detail in Du et al. (2007).
2 For a technical description of the method, see Burchfield et al. (2007).
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Defining and measuring urban land

defining the urban land base 

In recent years, remote sensing data has been increasingly used to monitor changes 
in human activities marked by physical changes on the Earth’s surface (Mesev, 2003; 
Schneider et al., 2005; Zeng et al., 2005; Zhang & Guindon, 2006). These data provide 
comprehensive and consistent coverage of the earth’s surface and are not subject to 
the limitations associated with aggregating geographic units from predefined levels 
of geography, as is the case with census or other surveyed data. The limiting factor of 
remotely sensed data is its spatial resolution, or the level of detail captured by a single 
pixel in an image. Remotely sensed data are most useful when the spatial resolution 
of the imagery is consistent with the scale of the phenomena under study — in this 
case, urban development (Jacquin et al., 2008); in other words, the amount of detail 
available in the imagery suits the application of the data set derived from the imagery.  

Our objective was to produce an urban land base that could be used to compare 
urban growth patterns, using a specific set of measures, in multiple cities. In delineating 
the urban area, our focus was on capturing the consolidated urban area — areas of 
contiguous or connected urban development — while disregarding isolated houses and 
buildings in the surrounding rural areas.  

We define urban land in physical terms as a land cover type associated with built 
surfaces, also known as impervious surfaces (Schneider & Woodcock, 2008). Using this 
definition, large vegetated areas separating built areas are not considered urban land. 
These areas may include large municipal parks, conservation areas, and golf courses. 
Roads that are not surrounded by built areas and that act simply as connectors between 
built areas are also excluded from the land base, along with land that has been cleared 
for development, but not yet built upon.3 Finally, mature, large-lot rural residential 
areas were excluded from our urban land category. 

To define the urban land base for each region, we used Landsat 5 Thematic 
Mapper satellite imagery from 1990 and 2001. The images were analysed for spectral 
characteristics associated with impervious surfaces, a proxy for urban land. We 
assigned each pixel into one of three categories: (1) urban land, (2) unbuilt land 
(including greenlands, vegetation, agricultural and barren land), or (3) water. A pixel 
is classified as urban land if at least 50% of its area is covered by impervious surface 
(Huang et al., 2007; Schneider & Woodcock, 2008; Zeng et al., 2005).4 We also used 
image enhancement techniques to detect specific types of land cover. For example, a 
vegetation index was used to highlight the green areas in the image. Likewise, a textural 
measure was used to detect the edge of urban areas. 

As summarized in Figure 2.1, the method proceeds in three stages: (1) pre-
processing of the imagery; (2) image analysis, classification, accuracy assessment; and 
(3) post-classification, or editing of the land cover data. The first two stages are typical 
of image processing approaches. The automated nature of the first two stages can result 

3 Cleared, but undeveloped land was found to be abundant in the 1990 imagery for Toronto, as well as 
the 2001 imagery for Calgary. We speculate that in Toronto, these areas represent projects that were 
halted due to the economic slowdown in the early 1990s. The opposite is true for Calgary in 2001, an 
economic boom year. We speculate that in Calgary, land was being cleared faster than it was being 
developed, primarily due to a labour shortage in Alberta at the time. To avoid inflating the estimate of 
residential intensification, this category of land is excluded from the urban land base.

4 The dimensions of each image pixel in the Landsat imagery are 30 metres by 30 metres, or 900 m2.
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in misclassifications — hence the need for human intervention to correct them in the 
third stage (Guindon & Zhang, 2005; Schneider et al., 2005). 

In the third stage, the urban land base was modified to exclude stray pixels 
that may be a result of misclassification. For example, individual pixels or groups 
of pixels classified as urban that were located far from larger urban patches were 
removed, as well as isolated road segments that were not adjacent to an urban patch. 
Misclassification can also occur because some non-urban land uses exhibit spectral 
characteristics that are similar to some urban uses. For example, fallow agricultural 
fields or open pits and quarries may appear similar to large parking lots or industrial 
facilities. In such cases, we differentiated urban from non-urban land covers by 
examining their size and proximity to other large urban areas. Figure 2.2 provides 
an illustration: an urban industrial area in the left-hand image has similar spectral 
characteristics to the quarry on the right.  

Potential pitfalls of image classification

Although the science of image analysis has advanced in recent years, several challenges 
remain in correctly interpreting and classifying image data. First, the spectral 
characteristics of pixels representing a certain land cover may vary between images 
that have been captured on different dates, even though the land cover may not have 
changed. Variation can be caused by seasonal changes (leafy, green trees in the height 
of summer versus barren trees in the fall), or differences in weather patterns (a cloudy 
day versus a clear day), air quality (haze or smog), or ground conditions (wet or dry) on 
the date of capture. For comparative studies, it is important to use imagery captured at 
the same time of year and to choose imagery with ideal atmospheric conditions (cloud- 
and smog-free). 

Second, the area covered by a pixel can include a number of land covers without 
any one predominating. This is known as the mixed pixel effect. This effect can 
make it difficult to capture, for example, areas of very low-density housing that are 
disconnected from the contiguous urbanized area. In this case, the proportion of 
impervious surface to vegetated land cover (trees and lawn) makes it difficult to classify 
these areas as urban.

Figure 2.1 overview of image analysis procedure

image pre-processing { image preparation

image enhancements

image classification { Classification procedure

accuracy assessment

Post-classification { Urban class refinement

non-urban class refinement

 
adapted from du et al. (2007).
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limitations of the image analysis

As we noted in Chapter 1, the binary division of a metropolitan region into urban 
and non-urban zones may seem simplistic, given the complexities of the urban 
environment. Some uses of land are not easily assigned to one category or the other. 
Consider, for example, isolated residential clusters of development embedded in 
agricultural areas or in “strip” housing along rural highways. Th ese developments are 
part of an intermediate or rurban zone with characteristics of both urban and rural 
development (Hardwick, 1974; Hugo, Champion, & Lattes, 2003; Lacour & Puissant, 
2007). 

Using the same type of imagery employed in our study, some researchers have 
attempted to include these areas in estimates of urban land by creating arbitrary 
buff ers around isolated “urban” pixels in the countryside areas of a metropolitan region 
(Zhang & Guindon, 2005). Th is approach may artifi cially infl ate the extent of the 
urban land base by classifying more land as urban than actually exists surrounding 
isolated settlements or treating misclassifi ed rural pixels as isolated urban land. 

We have tried to balance two competing requirements: using common criteria for 
all three cases and customizing each case’s urban land base to its particular conditions. 
Although scattered exurban developments comprise a small proportion of the total 
housing stock in these three regions, this may not be the case in other places. Indeed, 
American observers have identifi ed scattered, exurban development as a substantial and 
fast-growing segment of housing construction in the United States (Th eobald, 2001). 
Rather than risk infl ating our urban land base, however, we decided to use common 
criteria to exclude these developments (Wolman, 2005). Th is approach was also used 

Figure 2.2 similar spectral characteristics of different land uses

0 100 200
km

00 100100 200200
kmkm

200200200
km

The industrial area in the left-hand image exhibits similar spectral characteristics to non-urban pit and 
quarry operation on the right.
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by Metro Vancouver (2001), which does not consider rural residential or infrastructure-
related land uses as urban land cover. 

Products of the image analysis

Since many of the findings reported in Chapter 3 are closely tied to the way we define 
and measure the urban area, it is important to understand how this was done. As 
alluded to in Chapter 1, a metropolitan area is a complex mosaic of urban and non-
urban land. Not surprisingly, the first product of our image analysis was a “Swiss cheese” 
version of the urban area — the urbanized area within which a number of holes 
represent non-urban land uses such as large parks, ravines, conservation areas, etc. In a 
second step, we filled in these holes to create a continuous urban area as a second data set. 

Both data sets are used to calculate the results described in Chapter 3. The “Swiss 
cheese” version of our urban land base was used in calculations where area matters, for 
example, in measuring the increase in the amount of urbanized land, as well as density. 
The continuous urban area was used for analyses that integrate census geography, for 
example, when selecting census geographical units that overlap the urban land base. 
For an illustration of the differences between the two data sets, see Appendix A.

Measuring and analysing patterns of greenfield development

Change in urban land, population, and housing stock

One of the most fundamental measures of urbanization is the rate at which new urban 
land is added to urban regions over time — that is, the rate of conversion of land from 
rural to urban uses. For the purposes of the analysis, we define greenfield development as 
land converted to urban use between 1990 and 2001 and located outside the 1990 urban 
land base. For each region, we mapped a 1990 and 2001 land base using our results from 
the image analysis. This allowed us to overlay the 2001 urban land base on the 1990 one, 
measure the areal difference between the two land bases, and calculate the percentage 
increase.

One simple method for determining how efficiently land is being used is to 
determine whether the rate of growth of the urban area exceeds the rate of growth in 
population or dwelling units. Some researchers use this measure to establish whether a 
region is “sprawling” or not (Ewing et al., 2002; Fulton et al., 2001; Galster et al., 2001). 

To this end, we collected population, dwelling counts, and housing composition 
statistics for the two census years that most closely matched the years of our land bases, 
1991 and 2001, and then compared the increase in urban land area to the increase in 
population and dwellings. 

Comparing population growth to dwelling unit growth indicates change in 
average household size for each region at each time period. This sheds light on the long-
term demographic trend in western societies toward smaller households. As average 
household size shrinks, a portion of new housing production is “soaked up” by the 
existing population rather than used to accommodate new residents, such as in-
migrants.

We also compared each region’s housing stock composition — the proportion of 
detached housing versus low-rise attached, or apartments — in 1991 and 2001. This 
provides another indication of change over time in metropolitan urban form.
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analysing development patterns at the urban fringe

In addition to the traditional statistics described above, we used three landscape pattern 
metrics to describe the spatial pattern of new development. These metrics were first 
developed in the field of landscape ecology to examine the fragmentation of habitats in 
the natural environment, but recently they have been adopted by urban remote sensing 
and urban ecology researchers to conduct sophisticated assessments of changes in 
urban development patterns (Huang & Sellers, 2008; O’Neill et al., 1988, Rashed, 2008; 
Schneider & Woodcock, 2008; Zeng et al., 2005). Alberti (2008) used landscape pattern 
metrics to identify distinctive “urban landscape signatures” as measured by form, 
density, heterogeneity (the variability of land cover type), and connectivity. 

Rather than examining the entire landscape, our analysis focused on new 
development at the urban fringe. In this analysis, the urban fringe is defined as land 
within four kilometres of the edge of the 1990 urban land base.  For all three regions, 
almost all greenfield development that occurred between 1991 and 2001 was in this 
area.5

The goal was to describe through quantitative techniques the pattern in which each 
region’s urbanized area grew. Was new development adjacent to or disconnected from 
earlier development? Was it compact or fragmented? Did growth occur in a contiguous 
or leapfrog manner? In order to understand the pattern of urban development on the 
edge of the 1990 urban land base, we divided the urban fringe area into a series of 
equidistant bands (see Figure 2.3). Using a similar approach, Gar-on Yeh (2001) and 
Schneider et al. (2005) observed that cities with different growth rates had different 
patterns of urban fringe development. 

Our first metric, urban land density, allows us to describe the composition of the urban 
fringe. To measure it, we divided the urban fringe area into 16 bands and measured the 
proportion of the 2001 urban land base to non-urban land available for development 
within each band. This allows us to understand how the amount of new development 
changed across the urban fringe and whether new development is occurring nearer to 
or further away from the edge of the 1990 urban land base. 

Our two additional landscape pattern metrics were based on an urban patch analysis 
and describe the configuration of the new development.  For these metrics, we 
aggregated the 16 bands into four super-bands and measured the number of discrete 
urban areas — or urban patches as they are often referred to in the urban ecology 
literature — in each of the four super-bands. In order to account for differences in size 
among the three regions, we expressed this measure as the percentage of urban patches 
in each band to all urban patches in the fringe area. In addition, we also measured the 
average size of urban patches (in hectares) within each super-band. Both metrics help us to 
understand variation in the form of new development across the urban fringe and the 
degree to which development is fragmented or not.   

Used together, these landscape pattern metrics shed light on the degree to which 
development at the urban fringe is contiguous, fragmented, or dispersed. For example, 
if new development is occurring in a relatively contiguous pattern, we would expect 
urban land density values to be higher in the bands closer to the 1990 urban land base, 
and lower in those bands farther away. Higher urban land density values in outlying 
bands, by comparison, may be evidence of a leapfrog style of development.

5 In Toronto, more than 97% of greenfield development occurred within four kilometres of the 1990 
urban land base. In Vancouver and Calgary, the figures were approximately 99%.
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Figure 2.3 Bands used in the urban fringe analysis
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Additionally, if a large number of small urban patches is distributed evenly across 
the landscape, this may be evidence that new development is occurring in a fragmented 
pattern. Alternatively, development may take the form of a few large patches located 
mainly near the 1990 urban edge. This may be evidence that development is restricted 
to large subdivisions. For more details on the urban fringe analysis, see Appendix A.

Measuring and analysing patterns of intensification

Although other researchers have used remote sensing data and geospatial techniques 
to study the outward growth of urban areas, relatively few studies have used these data 
and technology to study the intensification of areas that are already urbanized. For 
example, Burchfield et al. (2006) conducted a land use analysis that identified infilling 
as a significant form of growth in compact cities in the United States. Schneider 
et al. (2005) explored the use of spatial analysis to study patterns of infilling and 
outward growth in the Chinese City of Chengdu, while Holloway and Bunker (2003) 
considered its application to understanding the impact of planning initiatives on 
patterns of intensification in New South Wales, Australia. 

In this study, we measured change in the way people occupy existing urban areas in 
three ways. First, we compared gross population and dwelling unit density on urban 
land. Second, we estimated the residential intensification rate for the period between 1991 
and 2001. Third, we used spatial statistics to test the degree to which intensification was 
clustered and if it was clustering in locations designated in planning documents. 

Change in gross density

We measured gross population and dwelling unit densities for the urban land bases in 
each region for 1990 and 2001. Comparing densities for the two years indicates whether 
development activity in existing urban areas over the decade was sufficient to increase 
the density of each region’s overall urban area. 

The residential intensification rate

We define the residential intensification rate as the number of newly constructed dwelling 
units built within the existing urbanized area, during a given period, relative to the 
total number of dwelling units constructed in all locations in the same jurisdiction.6 

6 This definition is derived from the Ontario government policy on intensification, which stipulates 
that a certain proportion of all new residential development for a certain time period must be 
directed to the already urbanized area. See Growth Plan for the Greater Golden Horseshoe (Ontario, 
2006), s. 2.2.3.  
 Other jurisdictions are adopting measurement tools that encourage a strict division between urban 
and rural land uses in the regional landscape. Metro Vancouver calculates intensification using a 
similar method, but relied on “historic planning boundaries, property development records and land 
use density calculations” to derive urban land bases for the years 1981, 1991, and 2001 (GVRD, 2007). 
 Libertarian activist Wendell Cox has used U.S. Census Bureau data to quantify infill development 
— in effect, the intensification rate — in American Metropolitan Statistical Areas (MSA). Using 
population from the 2007 American Community Survey data, he divides the number of people added 
within the 2000 Census Urban Area between 2000 and 2007 by the total number of people added 
over the period within the MSA as a whole. See <http://www.newgeography.com/content/00852-
special-report-infill-us-urban-areas>.
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In this study, residential intensification rates for each region were determined by 
estimating the number of dwelling units constructed within the 1990 urbanized area 
land base between 1991 and 2001 (see Figure 2.4). 

The location and distribution of residential intensification

The next step was to map the location of intensification. We also counted and mapped 
dwelling units constructed within downtown or nodal policy areas designated in 
municipal plans.

Cluster analysis

In addition to mapping the location of intensification, we calculated the degree to 
which development was clustered. This approach builds on the work of Tsai (2005), 
who examined the effectiveness of several spatial statistics in characterizing four 
dimensions of metropolitan form: size, density, degree to which development is 
clustered, and the degree to which development is equally spread or distributed. Tsai 
used the statistical calculation known as Moran’s I to determine the degree to which 
urban growth is compact. Brody et al. (2005) also used a combination of spatial 
statistical techniques — the local indicator of spatial autocorrelation (LISA) and spatial 
regression — to measure the degree to which development in south Florida conformed 
to the original design of adopted land use plans by clustering in areas designated for 
development versus protected lands, such as wetlands.

Figure 2.4 Conceptual diagram of the residential intensification rate measurement
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Like Tsai (2005), we used the spatial statistic Moran’s I to determine the degree to 
which intensification is clustered in a region as a whole. In other words, is development 
grouped in certain locations or is it dispersed evenly throughout a region? In technical 
terms, Moran’s I is a measure of global spatial autocorrelation — an indication of 
whether similar values of a particular variable are closer together in space (Getis, 2008; 
Moran, 1948). Values of Moran’s I range from –1 to +1. A value of close to −1, indicates an 
evenly distributed pattern; whereas a value closer to +1 indicates significant clustering. 
A value of 0 indicates a random spatial distribution. 

In addition, we calculated the LISA statistic. LISA stands for “local indicator of 
spatial association.” It is based on Moran’s I, but it is measured locally rather than 
a summary value of the regional pattern (Anselin, 1995). LISA is used to identify 
“hot spots” of clustering of high intensification values. These hot spots are mapped 
and compared to nodes designated in planning documents to see whether there is a 
relationship between them.

Examining submetropolitan patterns of urban growth

The analyses so far have examined the metropolitan region as a whole. In order to 
understand variation in growth patterns within the region, we also conducted a 
submetropolitan analysis. Each region is divided into three zones that roughly correspond 
to the time periods in which they were predominantly developed: (1) the Core Areas 
built before 1951, (2) the Older Suburbs built in the 1950s and 1960s, and (3) the 
Newer Suburbs built after 1971. 

defining the submetropolitan zones

In Vancouver and Toronto, the three zones are made up of census subdivisions (CSDs), 
which generally coincide with municipal boundaries.7 CSDs were assigned to zones 
using two criteria. First, we consulted historical census data (back to 1921 in Toronto 
and 1941 in Vancouver) to determine the year in which CSDs reached their peak 
population.8 Second, we looked at the census “period of construction” variable, which 
indicates the proportion of the total housing stock in 2001 that was constructed in 
particular time periods: before 1946, 1946–60, and each decade thereafter. This enabled 
us to determine when the bulk of the housing stock was constructed. This procedure 
was based on a similar approach used by Taylor and van Nostrand (2008).

Since the City of Calgary is itself a single census subdivision, we could not apply 
the same historical population analysis. Instead, we used several sources to define the 
zone boundaries. We began by overlaying four maps: one showing the progressive 
annexation over time of surrounding territory to the City of Calgary (City of Calgary, 
2007a), two others showing concentric bands of urban growth (City of Calgary, 
2007b:2; Sandalack et al., 2006), and a third showing the City’s planning areas (City 

7 For the Toronto region, this meant collecting information for municipal boundaries as they were 
configured prior to the 1998 amalgamation of the City of Toronto and the 2001 amalgamation of the 
City of Hamilton.

8 CSD boundaries have been stable in Vancouver since 1941. In Toronto, however, episodes of municipal 
restructuring in the 1960s and 1970s changed CSD boundaries in significant ways. This led to a more 
selective approach to zone creation that was informed by the authors’ knowledge of Toronto’s urban 
development history. For this reason, the “newer suburbs” cells in Table 2.1 are blank for Toronto.
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of Calgary, 1998:37). These were then overlaid with 2001 census period of construction 
data at the dissemination area (DA) scale. DAs were assigned to the three zones based on a 
combination of this information. 

Figure 2.5 illustrates the final configuration of the zones for each region. Table 2.1 
summarizes the historical population peak and predominant period of construction 
for each zone. Using data on population and period of dwelling construction was 
useful for Toronto and Vancouver, because intensification often takes place through the 
demolition of existing housing stock. Extensive redevelopment replaces older housing 
with newer housing, making older areas appear “newer” in the period of construction 
data. This explains why the period of construction percentages for the Core Areas and 
Older Suburbs are skewed toward the present, while the peak historical population 
growth values follow the expected pattern. 

submetropolitan zone analysis

Once the zones were determined, we gathered population, dwelling, and housing type 
statistics for each zone from the 1991 and 2001 census survey. The statistics for each zone 
are extracted from a selection of census geography for both 1991 and 2001 that represent 
the urban population in each zone (see Appendix A for details on the selection 
process). For this reason, totals for population, dwellings, and housing composition in 
the submetropolitan analysis are not consistent with totals summed for each region as 
a whole. With the exception of the urban fringe analysis, all findings in Chapter 3 are 
reported at both the metropolitan and submetropolitan scales. 
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Figure 2.5 Configuration of submetropolitan zones
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Table 2.1 Peak historical population growth and predominant period of dwelling 
construction (2001), by submetropolitan zone

(a) Period of construction (2001)

Zone Pre-1946 1946–1970 1971–2001 Total

Toronto Core areas Total 189,720 199,015 149,140 537,875

% 35% 37% 28% 100%

Older suburbs Total 38,435 316,850 296,375 651,660

% 6% 49% 45% 100%

Newer suburbs Total 29,455 148,820 567,285 745,560

% 4% 20% 76% 100%

Vancouver Core areas Total 52,945 79,125 129,240 261,310

% 20% 30% 49% 100%

Older suburbs Total 10,145 55,295 84,350 149,790

% 7% 37% 56% 100%

Newer suburbs Total 7,490 64,390 260,050 331,930

% 2% 19% 78% 100%

Calgary Core areas Total 11,425 23,045 25,325 59,795

% 19% 39% 42% 100%

Older suburbs Total 3,315 49,375 36,995 89,685

% 4% 55% 41% 100%

Newer suburbs Total 1,060 19,835 159,730 180,625

% 1% 11% 88% 100%

(b) Peak historical population growth

Zone 1951 1971 2001

Toronto Core areas Total 1,050,273 1,274,044 1,276,567

Incrementa + 223,771 + 2,523

Older suburbs Total 251,178 1,315,082 1,786,901

Incrementa + 1,063,904 + 471,819

Newer suburbs Total
n/a

Incrementa

Vancouver Core areas Total 373,472 469,091 600,327

Incrementa + 95,619 + 131,236

Older suburbs Total 102,522 279,233 397,314

Incrementa + 176,711 + 118,081

Newer suburbs Total 98,979 339,306 1,061,554

Incrementa + 240,327 + 722,248

Calgary Core areas Total

n/a

Incrementa

Older suburbs Total

Incrementa

Newer suburbs Total

Incrementa

a. Increment = net increase in population, including births, deaths, and in- and out-migration.
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Summary of measurements

Table 2.2 summarizes the measurements described in this chapter and the scale at 
which they are measured.

Table 2.2 summary of measurements 

Scale of analysis

Municipal
Submetro-

politan Zone Region

Analysing change

Change in population ■ ■

Change in the amount of urban land ■ ■

Change in dwellings ■ ■

Change in housing stock composition ■ ■

Change in gross urban density ■ ■

Growth through greenfield development

Distribution of greenfield analysis ■

Urban fringe analysis 

Urban land density (a landscape pattern metric 
indicating the ratio of urbanized land to all land 
potentially available for development adjacent to the 
edge of the 1990 urbanized area)

■

Percentage of urban patches (a landscape pattern 
metric indicating the relative fragmentation of 
urban development adjacent to the edge of the 1990 
urbanized area)

■

Average patch size (a landscape pattern metric 
indicating the relative fragmentation of urban 
development adjacent to the edge of the 1990 
urbanized area)

■

Growth through intensification

Residential intensification rate ■

Distribution of intensification ■ ■

Intensification in downtowns and designated nodes ■

Cluster analysis

Moran’s I (a spatial statistic indicating the degree to 
which intensification is clustered across a region) ■

LISA statistic (a spatial statistic used to identify 
“hot spots” of clustering of intensification) ■
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3 
Analysis of Urban Development Patterns, 1991—2001

Marcy Burchfield, Byron Moldofsky, Jo Ashley, and Zack Taylor

This chapter presents the findings of the analyses described in the previous chapter. 
First, we look at changes in the population, number of dwellings, extent of urban land, 
composition of the dwelling stock, and gross urban density for each region between 
1991 and 2001. In some cases, the findings are broken out into submetropolitan zones 
that generally correspond to dominant eras of development: pre-1951, 1951–70, and 
1971–2001. We then compare development patterns in greenfield areas and in already 
urbanized areas using maps and spatial analysis. 

Unless otherwise noted, references to Toronto, Vancouver, and Calgary refer to the 
metropolitan regions as defined in Chapter 1, not the municipalities of the same name. 
(See Figure 3.1.)

Analysing change

Change in population, housing stock, and urban land

A comparison of growth in the population, number of dwellings, and urban land area 
shows that the Toronto, Vancouver, and Calgary regions all grew rapidly between 1991 
and 2001 (see Table 3.1). 

Toronto grew the most in absolute terms, adding 889,674 new residents and 359,593 
new dwelling units. Vancouver and Calgary had lower levels of absolute growth than 
Toronto, but their rate of growth was higher. 

In Vancouver, housing stock increased by similar proportions (24%), while in 
both Toronto and Calgary, the housing stock increased at a slightly higher rate than 

Table 3.1 Change in population, dwelling units, and urban land, 1991—2001

1991a 2001a Change (n)a Change (%)

Toronto Population 4,682,420 5,572,094 + 889,674 + 19%
Dwelling units 1,655,410 2,015,003 + 359,593 + 22%
Urban area (ha)b 138,738 178,053 + 39,315 + 28%

Vancouver Population 1,598,205 1,985,568 + 387,363 + 24%
Dwelling units 608,755 757,065 + 148,310 + 24%
Urban area (ha)b 56,621 65,641 + 9,020 + 16%

Calgary Population 710,240 878,718 + 168,478 + 24%
Dwelling units 262,340 330,325 + 67,985 + 26%
Urban area (ha)b 24,639 35,306 + 10,667 + 43%

a Values are rounded to the nearest 100. 
b The urban land area values are based on 1990 satellite imagery. 
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population. This means that the average household size declined in Toronto and 
Calgary. As a result, in those two cities, a significant proportion of new dwellings 
accommodated a redistribution of the existing population, rather than incoming 
migrants or new residents added through natural increase (births minus deaths).

In Calgary, the urban land area grew at a rate considerably higher than that of the 
population (43% versus 24%). To a lesser extent, the same pattern occurred in Toronto 
(28% versus 19%). In Vancouver, by contrast, the urban area grew at a rate two-thirds 
that of the population growth rate (16% versus 24%). As mentioned in Chapter 2, one 
classic definition of “sprawl” is that the rate of urban area expansion is greater than the 
rate of population growth. By this definition, Calgary and Toronto sprawled during the 
study period, but Vancouver did not. 

Table 3.2 breaks each region into zones that reflect dominant eras of development:

the 33 Core Areas include areas predominantly constructed prior to 1951;
the 33 Older Suburbs include areas predominantly constructed between 1951 and 1970; 
the 33 Newer Suburbs contain areas built out since 1971.

In each case, the largest increase in population, dwelling units, and urban area is 
in the Newer Suburbs. This is not surprising, as older areas are mostly built out in all 
three regions. In Calgary, almost all growth occurred in the Newer Suburbs, whereas 
in Toronto and Vancouver, significant population growth and housing construction 
occurred in Core Areas and Older Suburbs, some of it in the form of intensification 
and some of it in the form of greenfield development. In Calgary, the population of the 
Older Suburbs stayed the same, while in the other cities it grew. This suggests that what 
small amount of infill and redevelopment occurred in these areas was not enough to 
offset decline in average household size elsewhere in the zone.
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Table 3.2 Change in population, dwelling units, and urban land, 1991—2001, by 
submetropolitan zone

Submetropolitan Zone

Toronto Core Areas Older Suburbs Newer Suburbs
Population 1991 1,171,480 1,644,945 1,616,280

2001 1,266,973 1,842,816 2,304,174
Change (n) + 95,493 + 197,871 + 687,894
Change (%) + 8.2% + 12.0% + 42.6%

Dwelling Units 1991 488,180 583,925 504,745
2001 555,885 663,121 741,931
Change (n) + 67,705 + 79,196 + 237,186
Change (%) + 13.9% + 13.6% + 47.0%

Urban Area (ha) 1991 19,347 44,215 70,419
2001 21,139 49,125 102,581
Change (n) + 1,792 + 4,910 + 32,162
Change (%) + 9.3% + 11.1% + 45.7%

Vancouver Core Areas Older Suburbs Newer Suburbs
Population 1991 513,395 321,780 688,585

2001 599,919 374,359 933,118
Change (n) + 86,524 + 52,579 + 244,533
Change (%) + 16.9% + 16.3% + 35.5%

Dwelling Units 1991 220,190 128,605 234,735
2001 260,605 147,540 321,590
Change (n) + 40,415 + 18,935 + 86,855
Change (%) + 18.4% + 14.7% + 37.0%

Urban Area (ha) 1991 11,437 12,302 31,632
2001 11,608 13,147 39,230
Change (n) + 171 + 845 + 7,598
Change (%) + 1.5% + 6.9% + 24.0%

Calgary Core Areas Older Suburbs Newer Suburbs
Population 1991 111,675 216,215 358,835

2001 114,171 216,253 541,062
Change (n) + 2,496 + 38 + 182,227
Change (%) + 2.2% + 0.0% + 50.8%

Dwelling Units 1991 58,710 84,225 112,360
2001 59,670 89,515 178,720
Change (n) + 960 + 5,290 + 66,360
Change (%) + 1.6% + 6.3% + 59.1%

Urban Area (ha) 1991 3,083 9,380 10,496
2001 + 3,389 + 10,436 + 21,270
Change (n) + 306 + 1,056 + 10,774
Change (%) + 9.9% + 11.3% + 102.6%

Note: The sums of values for the three submetropolitan zones do not equal the region-wide 
totals in Table 3.1. This is due to differences in the source data used to construct the tables. See 
Chapter 2 and Appendix A for explanation.
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Change in housing stock composition

Table 3.3 shows the change between 1991 and 2001 in housing stock composition — 
the proportions of different housing types that make up the total housing stock. In this 
analysis, we have grouped housing forms into three categories: 

single detached housing;33

medium-density housing, consisting of semi-detached houses, rowhouses, and 33

duplexes;1 
apartments.33 2

In the Vancouver metropolitan region, the overall pattern is clear: single detached 
dwellings decreased as a proportion of housing stock, while the proportion of 
medium-density and higher-density housing forms increased. In Calgary, where in 
1991 single detached dwellings comprised a larger proportion of the housing stock 
than in Vancouver or Toronto, the reverse is true. Single detached dwellings increased 
as a proportion of the total housing stock, even as higher-density forms decreased. In 
Toronto, single detached dwellings held steady as a proportion of housing stock. The 
proportion of medium-density housing increased, and the proportion of apartments 
declined slightly.

Table 3.3 Change in housing stock composition, 1991—2001

Single detached Medium-density housing Apartments 

1991 2001 Change (%) 1991 2001  Change (%) 1991 2001 Change (%)

Toronto 47.4% 47.5% + 0.3% 17.1% 18.4% + 7.7% 35.5% 34.0% – 4.1%

Vancouver 49.6% 43.2% – 13.0% 15.3% 19.1% + 24.2% 34.1% 37.1% + 8.7%
Calgary 55.6% 59.6% + 7.0% 19.8% 18.9% – 4.5% 23.5% 21.1% – 10.4%

Table 3.4 summarizes the distribution of housing growth across two of the three 
submetropolitan zones for each region. Table 3.5 shows the absolute change in the 
number of dwellings in each zone. In both tables, numbers are shown for each type of 
dwelling. The data show that growth was distributed quite differently across the three 
submetropolitan zones. In Calgary, 88% of new dwellings were constructed in the New 
Suburbs, compared to 66% in Toronto and 59% in Vancouver. Unlike Toronto and 
Vancouver, little development occurred in Calgary’s older areas.

1 This category also includes “other single-attached houses,” which Statistics Canada defines as “a 
single dwelling that is attached to another building and that does not fall into any of the other 
categories, such as a single dwelling attached to a non-residential structure (e.g., a store or a church) 
or occasionally to another residential structure (e.g., an apartment building).” These account for a very 
small portion of the total housing stock.

2 Statistics Canada distinguishes between apartments in buildings that have five or more storeys, 
and those in buildings with fewer than five storeys. These categories are combined in this analysis. 
Movable dwellings are included in the totals of all housing types, but are not broken out here. For 
census dwelling structural type definitions, see Census Dictionary (2001), <http://www12.statcan.ca/
english/census01/Products/Reference/dict/dwe013.htm>.
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The type of housing built in each zone also differed between regions. In Vancouver’s 
Core Areas, the number of single detached dwellings actually decreased over the study 
period by 2.4%, from 73,435 to 71,650. A small decline also occurred in Calgary’s 
Core Area. In both cases, this indicates substantial redevelopment activity, with lower-
density housing forms being demolished and replaced by higher-density ones, such as 
apartments. In Toronto, the absolute number of dwellings increased for all dwelling 
types in all zones. In Toronto’s Core Areas and Older Suburbs, most growth was in the 
form of apartments, while in the Newer Suburbs, single detached houses constituted 
the majority of construction.

Apartments made up a greater share of Vancouver’s housing growth than in the 
other regions. Over all, apartments make up approximately half of all growth in 
Vancouver (50%) — almost double Toronto’s share (25%), and four times Calgary’s 
(12%). The reverse is true for single detached houses. In Calgary, 74% of housing growth 
during the study period was in the form of single detached houses, compared to 50% 
in Toronto and 16% in Vancouver. About 84% of all development in Calgary’s Newer 
Suburbs was in the form of single detached houses — a stark contrast to Toronto’s 
(61%) and Vancouver’s (29%) shares.

The quantity and distribution of medium-density housing — semi-detached, 
rowhouses, and duplexes — follows a similar trend. Vancouver has the highest 
proportion of medium-density housing construction overall and in the Newer Suburbs, 
Toronto less so, and Calgary the least.

Table 3.4 summary of the distribution of housing growth, 1991—2001, by dwelling type and in Core 
areas and newer suburbs

Toronto Vancouver Calgary

All housing growth: located in Newer Suburbs 66% 59% 88%

located in Core Areas 15% 28% 4%

Single detached dwellings as % of all housing growth 50% 16% 74%

as % of housing growth in Newer Suburbs 61% 29% 84%

Medium-density housing as % of all housing growth 24% 34% 16%

as % of housing growth in Newer Suburbs 27% 37% 10%

Apartments as % of all housing growth 25% 50% 12%

as % of housing growth in Newer Suburbs 12% 34% 7%

See Table C.1 in Appendix C for the complete table on which Table 3.4 is based.
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Table 3.5 Change in housing stock, 1991—2001, by dwelling type and submetropolitan zone

Submetropolitan zone
Toronto Core Areas Older Suburbs Newer Suburbs All Zones
Single 
detached

1991 144,545 254,360 319,505 718,410
2001 158,580 273,880 456,115 888,575
Change (n) + 14,035 + 19,520 + 136,610 + 170,165
Change  (%) + 9.7% + 7.7% + 42.8% + 23.7%

Medium-
density 
housing

1991 100,345 90,940 84,405 275,690
2001 108,185 106,495 143,945 358,625
Change (n) + 7,840 + 15,555 + 59,540 + 82,935
Change  (%) + 7.8% + 17.1% + 70.5% + 30.1%

Apartments 1991 243,265 238,600 100,165 582,030
2001 270,905 270,905 126,715 668,525
Change (n) + 27,640 + 32,305 + 26,550 + 86,495
Change  (%) + 11.4% + 13.5% + 26.5% + 14.9%

All dwellings 1991 488,250 583,970 504,740 1,576,960
2001 537,725 651,355 727,445 1,916,525
Change (n) + 49,475 + 67,385 + 222,705 + 339,565
Change  (%) + 10.1% + 11.5% + 44.1% + 21.5%

 Vancouver Core Areas Older Suburbs Newer Suburbs All Zones
Single 
detached

1991 73,435 60,775 148,120 282,330
2001 71,650 60,590 173,845 306,085
Change (n) – 1,785 – 185 + 25,725 + 23,755
Change  (%) – 2.4% – 0.3% + 17.4% + 8.4%

Medium-
density 
housing

1991 32,235 18,975 39,860 91,070
2001 42,465 27,495 71,910 141,870
Change (n) + 10,230 + 8,520 + 32,050 + 50,800
Change  (%) + 31.7% + 44.9% + 80.4% + 55.8%

Apartments 1991 114,265 48,690 42,980 205,935
2001 147,410 59,455 72,950 279,815
Change (n) + 33,145 + 10,765 + 29,970 + 73,880
Change  (%) + 29.0% + 22.1% + 69.7% + 35.9%

All dwellings 1991 220,145 128,705 234,515 583,365
2001 261,790 147,705 321,850 731,345
Change (n) + 41,645 + 19,000 + 87,335 + 147,980
Change  (%) + 18.9% + 14.8% + 37.2% + 25.4%

 Calgary Core Areas Older Suburbs Newer Suburbs All Zones
Single 
detached

1991 17,795 47,675 75,015 140,485
2001 16,930 48,375 131,100 196,405
Change (n) – 865 + 700 + 56,085 + 55,920
Change  (%) – 4.9% + 1.5% + 74.8% + 39.8%

Medium-
density 
housing

1991 6,705 18,015 26,165 50,885
2001 8,180 21,630 32,995 62,805
Change (n) + 1,475 + 3,615 + 6,830 + 11,920
Change  (%) + 22.0% + 20.1% + 26.1% + 23.4%

Apartments 1991 34,060 18,240 8,905 61,205
2001 36,455 19,785 13,715 69,955
Change (n) + 2,395 + 1,545 + 4,810 + 8,750
Change  (%) + 7.0% + 8.5% + 54.0% + 14.3%

All dwellings 1991 58,565 84,285 112,415 255,265
2001 61,565 90,120 178,980 330,665
Change (n) + 3,000 + 5,835 + 66,565 + 75,400
Change  (%) + 5.1% + 6.9% + 59.2% + 29.5%

Note: Movable dwellings are not shown, but are included in “all dwellings” amounts.
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The impact of the changes between 1991 and 2001 in the composition of the housing 
stock in each submetropolitan zone is summarized in Table 3.6.3 The proportion of 
the total stock accounted for by single detached houses decreased in the Core Areas 
and Older Suburbs of all three regions, while the proportion of apartments increased. 
In Vancouver and Calgary, the proportion of medium-density dwellings increased, 
while in Toronto it declined somewhat. This is evidence of redevelopment in favour of 
higher-density housing forms in the Core Areas and Older Suburbs of all three regions. 

In Toronto’s and Vancouver’s Newer Suburbs, the proportion of medium-density 
housing was higher in 2001 than it was in 1991. In Calgary, the opposite is the case. The 
proportion of single detached houses in the Newer Suburbs increased, while medium-
density house forms and apartments declined. While Toronto and Vancouver moved 
toward a denser mix of housing types over the decade, Calgary moved away.

The fact that Vancouver ended the decade with a denser housing stock than it had 
at the beginning, in contrast to the opposite trend in Toronto and Calgary, is consistent 
with the earlier finding that Vancouver’s percentage increase of population and 
housing is higher than its percentage increase of urbanized land.

Change in gross urban density

Given the different rates of population and housing growth on the one hand and 
urban area expansion on the other, as well as changes in the composition of the 
housing stock, one would also expect the gross urban density of each metropolitan 
region to change. Of the three, only Vancouver’s gross urban population and housing 
density increased between 1991 and 2001, while Toronto’s and Calgary’s declined (see 
Table 3.7).

Note that gross urban area includes non-residential areas such as employment 
lands, expressways, railways, and electrical transmission corridors. These land uses are 
not distributed evenly across the landscape and vary according to each metropolitan 
region’s economic base and geography. Thus the density numbers shown should be 
considered approximate. The direction of change over the study period, however, is a 
valid finding.

3  See Table C.2 in Appendix C for the complete table on which Table 3.6 is based.

Table 3.6 Change in housing stock composition, 1991—2001, by submetropolitan zone

Submetropolitan zone

Core Areas Older Suburbs Newer Suburbs

Toronto Single detached – 0.4% – 3.5% – 0.9%

Medium-density housing – 2.1% + 5.0% + 18.3%
Apartments + 1.1% + 1.8% – 12.2%

Vancouver Single detached – 18.0% – 13.1% – 14.5%

Medium-density housing + 10.8% + 26.3% + 31.5%
Apartments + 8.5% + 6.4% + 23.7%

Calgary Single detached – 9.5% – 5.1% + 9.8%
Medium-density housing + 16.1% + 12.3% – 20.8%

Apartments + 1.8% + 1.4% – 3.3%
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Table 3.7 Change in gross urban density, 1991—2001

Gross urban housing density  
(dwelling units / hectare)

Gross urban population density  
(persons / hectare)

1990/91a 2001b Change (%) 1990/91a 2001b Change (%)

Toronto 11.9 11.3 – 5.2% 33.8 31.3 – 7.3%

Vancouver 10.8 11.5 + 7.3% 28.2 30.2 + 7.2%
Calgary 10.6 9.4 – 12.1% 28.8 24.9 – 13.7%

a density = 1991 total ÷ total urbanized land area 1990
b density = 2001 total ÷ total urbanized land area 2001

Table 3.8 Change in gross urban density, 1990/91–2001, by submetropolitan zone

Submetropolitan Zone

Toronto Core Areas Older Suburbs Newer Suburbs

Housing density 
(dwelling units/ha)

1990/91a 25.2 13.2 7.2

2001b 26.3 13.5 7.2

Change (%) + 4.2% + 2.2% + 0.9%
Population density 
(persons/ha)

1990/91a 60.6 37.2 23.0

2001b 59.9 37.5 22.5

Change (%) – 1.0% + 0.8% – 2.1%

Vancouver Core Areas Older Suburbs Newer Suburbs

Housing density 
(dwelling units/ha)

1990/91a 19.5 10.5 7.5

2001b 22.4 11.2 8.2

Change (%) + 14.7% + 6.3% + 9.7%
Population density 
(persons/ha)

1990/91a 45.5 26.3 21.9

2001b 51.6 28.4 23.7

Change (%) + 13.3% + 7.9% + 8.5%
Calgary Core Areas Older Suburbs Newer Suburbs

Housing density 
(dwelling units/ha)

1990/91a 18.4 8.9 9.9

2001b 16.8 8.7 8.5

Change (%) – 8.7% – 2.9% – 14.7%

Population density 
(persons/ha)

1990/91a 35.0 22.9 31.8

2001b 32.1 20.9 25.7

Change (%) – 8.2% – 8.6% – 19.3%

a density = 1991 total ÷ total urbanized land area 1990
b density = 2001 total ÷ total urbanized land area 2001

Table 3.8 breaks out housing and population density by submetropolitan zone. 
Vancouver’s housing density increased in all three zones, while Calgary’s decreased. 
Toronto lies in the middle, registering modest increases in the Core Area and the 
Older Suburbs, and a very small increase in the Newer Suburbs. This suggests that 
redevelopment in the older parts of Vancouver and Toronto increased overall density. 
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In Calgary, however, development activity in established areas did not lead to a net 
increase in housing density.

In Vancouver, population density increased in all zones by amounts similar to the 
change in housing density. This indicates that the average size of households in each 
of Vancouver’s three zones remained more or less constant. In Toronto, the change 
in population density was small — less than 2% in either direction — despite net 
increases in the number of dwellings in each zone. In Calgary, population density 
declined in all zones between 1991 and 2001. 

In zones where population density declined by more than housing density, average 
household size decreased. For a variety of social and economic reasons, average 
household size in industrialized countries has been in decline for several decades. The 
prospect of fewer residents occupying the same physical space as time goes on — as 
we see in Calgary’s Older Suburbs — may have negative implications for the efficient 
provision of public services and infrastructure.

The stark difference in population density between Calgary’s Older Suburban 
and Newer Suburban zones is an unexpected finding. Given the much smaller gap in 
housing density between the two zones, it may be that the Newer Suburbs attracted 
larger households during the study period.

Growth through greenfield development

distribution of greenfield development by municipality

In Toronto, greenfield development has occurred along the perimeter of the existing urban 
area, wherever designated planning areas such as the Niagara Escarpment have not 
restricted growth. The Regional Municipalities of Peel and York, located to the west and 
north of the City of Toronto, respectively, accounted for about 62% of total dwelling 
unit growth in the region. (See Table 3.9.)

Most greenfield development took place in just five of Vancouver’s 21 municipalities. 
(See Table 3.10.) Surrey (27.2%), Langley Township (18.4%), Coquitlam (11.2%), 
Maple Ridge (10.5%), and Richmond (9.4%) together accounted for three-quarters of 
construction on newly urbanized land. Compared to the other regions, the volume 
of greenfield development was small — 34,320 units in Vancouver versus 166,754 in 
Toronto and 56,717 in Calgary. 
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Table 3.9 Toronto greenfield development, 1991—2001, by municipality

Upper- or single-tier 
municipality

Greenfield 
dwelling units

% of all greenfield 
dwelling units

Toronto 2,667 1.6%

York 50,128 30.1%

Peel 53,125 31.9%

Durham 24,605 14.8%

Halton 21,089 12.6%

Hamilton 15,140 9.1%

Total 166,754 100.0%

Note: The sums of municipal values do not equal the region-wide totals in Table 3.1 due to 
differences in the source data used to construct the tables. See Chapter 2 and Appendix A for an 
explanation.

Table 3.10 Vancouver greenfield development, 1991—2001, by municipality

Municipality
Greenfield 

dwelling units
% of all greenfield 

dwelling units

Vancouver 895 2.6%

Surrey 9,346 27.2%

Burnaby 154 0.4%

Richmond 3,209 9.4%

Coquitlam 3,833 11.2%

Port Coquitlam 960 2.8%

New Westminster 162 0.5%

Delta 697 2.0%

Langley (Township) 6,327 18.4%

Maple Ridge 3,618 10.5%

North Vancouver (City) 163 0.5%

Langley (City) 500 1.5%

North Vancouver (District) 1,445 4.2%

West Vancouver 408 1.2%

Port Moody 1,508 4.4%

White Rock 0 0.0%

UBC endowment lands 15 0.0%

Pitt Meadows 660 1.9%

Lions Bay 75 0.2%

Bowen Island 335 1.0%

Total 34,310 100.0%

Note: The sums of municipal values do not equal the region-wide totals in Table 3.1 due to 
differences in the source data used to construct the tables. See Chapter 2 and Appendix A for 
explanation.
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Urban fringe analysis 

As discussed in Chapter 2, we used landscape pattern metrics to describe the spatial 
pattern of development on land urbanized between 1990 and 2001. During the 
study period, the majority of new development in each region occurred within four 
kilometres of the 1990 urban land base. We refer to this area as the urban fringe. In 
the analysis, we divided up the urban fringe into a series of concentric bands and 
calculated (1) urban land density, (2) average urban patch size, and (3) the percentage 
of urban patches found in each band. Changes in each metric across the bands indicate 
differences in the amount and pattern of new development across the urban fringe.

URbAn lAnD DEnSitY

To calculate urban land density — the ratio of developed land to developable land — the 
urban fringe was divided into 16 bands. In Figure 3.2, urban land density is plotted 
for each band to create a density curve for each region. The horizontal axis shows how 
far away each band is from the edge of the 1990 urban land base, and the vertical axis 
shows the ratio of urban land to developable land, calculated as a percentage.

As we move outward from one band to the next, it is expected that urban land 
density will decrease. Higher urban land density values in bands closer to the 1990 
urbanized boundary indicate that greenfield development is contiguous to the already 
urbanized area. A U-shaped curve would suggest that development is “leapfrogging” 
over as-yet undeveloped land. 

In all three regions, urban land density is highest near the 1990 urban land base, and 
the curves follow a negative slope pattern — meaning urban land density decreases — 
across the initial two kilometres of the urban fringe before levelling off. This suggests 
that greenfield development between 1991 and 2001 was relatively contiguous.

The urban land density curves for Toronto and Vancouver are similar, even though 
Toronto has fewer constraints on development than Vancouver. However, the results 
would be different if we had included in the urban-fringe analysis land that was not 
available for development due to policy constraints. More land is protected from urban 
development near the existing urban area in Vancouver than in Toronto. If we had 
included Vancouver’s Green Zone and Agricultural Land Reserve as developable land, 
urban land density for the Vancouver would have been much lower across the urban 
fringe, reflecting Vancouver’s low rate of greenfield development.  

A comparison of the curves for the three metropolitan regions shows that Calgary’s 
urban land density is almost double that of Toronto and Vancouver for the initial two 
kilometres of the urban fringe. The apparent conclusion from this is that although all 
three regions have development that is relatively contiguous to existing urban area, the 
pattern in Calgary shows greater contiguity than the others. There are several possible 
reasons for this finding. First, compared to the other regions, which are larger and 
feature multiple discrete urbanized areas, Calgary has one, smaller urban land base. 
A similar amount of urban development would therefore take up more of Calgary’s 
urban fringe than Vancouver’s or Toronto’s, leading to higher urban land densities 
in Calgary. Second, as discussed in the next section, the fact that the vast majority 
of Calgary’s urban development is on greenfield land rather than in the form of 
intensification may lead to more efficient development of the urban fringe. Finally, it 
may be that Calgary, being governed by a single planning authority, is better able to 
efficiently implement a policy of contiguous urban development. 
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URbAn pAtCh AnAlYSiS

For the next round of analysis, we aggregated the sixteen 250-metre bands into 
four 1-km “superbands” and measured the number of discrete urban areas, or urban 
patches, in each. In order to account for differences in size among the three regions, 
we expressed this measure as the percentage of urban patches in each band to all urban 
patches in the urban fringe. In addition, we also measured the average size of urban 
patches (in hectares) within each of the 1-km-wide superbands. Together these metrics 
indicate the relative fragmentation of development.  

In Figure 3.3, observations for both metrics are shown. The horizontal axis shows 
the distance of the four superbands from the edge of the 1990 urban land base. The 
vertical axis indicates the percentage of urban patches found in each superband. 
Average patch size is indicated by the size of the circle above each bar. 

The distribution of urban patches across the urban fringe, as indicated by percentage 
of urban patches in each 1-km-wide superband, is similar in each of the regions. The 
largest number of urban patches is found within two kilometres of the 1990 urban 
boundary — approximately 80% in Calgary, 85% in Toronto, and 95% in Vancouver. 
Very few patches are found in the outer two superbands of the urban fringe. This 
suggests that greenfield development in the 1991–2001 period was highly contiguous, 
with minimal leapfrogging.

Figure 3.2 Urban land densities across the urban fringe
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With the exception of the fourth superband, urban patches are largest in Calgary. 
Given the contiguous nature of development in Calgary, larger urban patches may 
correspond to a more rapid pace of development. In Vancouver, which had the smallest 
proportion of overall development occurring on greenfield land, it is not surprising 
that urban patches are on average smaller than in the other two regions. In all four 
superbands, the size of Toronto’s urban patches is somewhere between Calgary and 
Vancouver.  

Figure 3.3 Urban patch analysis across the urban fringe
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Growth through intensification

Residential intensification rate

While residential development occurred both in the urban fringe and within already 
urbanized areas in all three metropolitan regions, their rates of intensification differed 
greatly (see Table 3.11). At 80%, Vancouver had the highest proportion of new dwelling 
units accommodated through intensification. Calgary had the lowest, at 22%. Toronto 
is in between, at 44%.4 

Table 3.11 Proportion and quantity of dwelling unit increase by location, 1991—2001

Greenfields Intensification Total

Toronto 56% 44% 100%

166,754 131,491 298,245

Vancouver 20% 80% 100%

34,310 136,675 170,985

Calgary 78% 22% 100%

56,717 16,413 73,130

distribution of intensification by municipality and submetropolitan zone

The intensification analysis builds on the earlier discussion of overall housing growth 
broken out by municipality. The largest proportion of intensification in the Toronto 
and Vancouver regions occurred in older core municipalities, such as the City of 
Toronto and the City of Vancouver, that were largely built out by 1991. (Calgary, 
as a single municipality, can be analysed only by submetropolitan zone — see the 
discussion and Table 3.14 below). The City of Toronto accounted for about half of 
all intensification units produced in the Toronto region, while the neighbouring 
municipalities of Peel and York accommodated most of the rest (see Table 3.12). 

In the Vancouver region, the mostly built-out Burrard Peninsula — the Cities of 
Vancouver, Burnaby, and New Westminster — accounted for 46% of all intensification 
units (see Table 3.13). Port Coquitlam could potentially have expanded outwards 
onto rural land not protected by the Agricultural Land Reserve or the Green Zone, 
yet it has accommodated the majority of its growth through intensification. Surrey is 
an especially interesting case, as it appears to have grown both out and up. Although 
Surrey accounted for the highest number of greenfield development units (over 9,000), 
it also accounted for more than 20% of the region’s intensification dwelling units, 
second only to the City of Vancouver, at 32%. 

4 While no comparable numbers are available for Calgary or Toronto, a study of residential 
intensification in Vancouver shows a similar rate for the same period — 78% (GVRD 2007). In 
contrast to the satellite imagery-based approach used in this study, the GVRD report relied on 
“historic planning boundaries, property development records and land use density calculations” to 
derive urban land bases for the years 1981, 1991, and 2001.

Figure 3.3 Urban patch analysis across the urban fringe
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Table 3.12 Toronto intensification by municipality and submetropolitan zone, 1991—2001

Upper- or single-tier 
municipality

Intensification 
dwelling units

% of all intensification 
dwelling units

Toronto 63,298 48.1%

York 23,467 17.8%

Peel 22,745 17.3%

Durham 10,940 8.3%

Halton 6,316 4.8%

Hamilton 4,725 3.6%

Total 131,491 100.0%

Submetropolitan Zone

Core Areas 28,224 21.5%

Older Suburbs 43,969 33.4%

Newer Suburbs 59,298 45.1%

Note: These numbers are broken out by lower-tier municipality in Table C.3 in Appendix C. 

Table 3.13 Vancouver intensification by municipality and submetropolitan zone, 1991—2001

Municipality
Intensification 
dwelling units

% of all intensification 
dwelling units

Vancouver 44,300 32.4%

Surrey 27,629 20.2%

Burnaby 13,371 9.8%

Richmond 12,336 9.0%

Coquitlam 7,412 5.4%

Port Coquitlam 4,940 3.6%

New Westminster 4,828 3.5%

Delta 3,343 2.4%

Langley (Township) 3,038 2.2%

Maple Ridge 2,842 2.1%

North Vancouver (City) 2,702 2.0%

Langley (City) 2,210 1.6%

North Vancouver (District) 1,555 1.1%

West Vancouver 1,477 1.1%

Port Moody 1,312 1.0%

White Rock 1,240 0.9%

UBC lands 1,130 0.8%

Pitt Meadows 1,010 0.7%

Total 136,675 100.0%

Submetropolitan Zone

Core Areas 49,128 35.9%

Older Suburbs 20,345 14.9%

Newer Suburbs 67,202 49.2%
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Turning to the distribution of intensification by submetropolitan zones, it is perhaps 
surprising that in all three regions, the largest proportion of intensification occurred in 
the Newer Suburbs — 49% in Vancouver, 46% in Calgary, and 45% in Toronto. There 
are several reasons why this may be the case. First, given the way in which the zones 
were defined, the Newer Suburbs account for a very large territory. In all three regions, 
the Newer Suburban zone, which represents areas that have been largely built out 
since 1971, contains the largest urbanized land area. While intensification may be thinly 
dispersed across this large territory (a finding that will be discussed below), it adds up 
to a significant amount. 

Second, there is apparent infill near the edge of the urbanized area, a phenomenon 
discussed in more detail in Burchfield (2010). New urban areas may contain gaps due to 
the nature of the urban development process. This is not “leapfrog” development as it 
is conventionally understood. Over the long term, the contiguity of the urbanized area 
is maintained, however in the short term, urban development is built out of sequence, 
leaving holes that will be filled in later when market conditions permit.5 A proportion 
of the intensification measured in this analysis is likely to represent out-of-sequence 
greenfield development, although there is no way to distinguish between the two using 
available data. This explanation fits with the analysis in the previous section, which 
showed that the urban fringe is “patchy,” but that the transition from urban to non-
urban is largely complete within 2 km of the edge of the urbanized area in all three 
regions.

This issue aside, it may be significant that, relative to the Older Suburbs, Core Areas 
accounted for a greater share of intensification in Vancouver, while the relationship was 
reversed in Toronto. Chapters 4 and 5 will explore the degree to which policies or other 
factors may have directed growth to one zone over the other. In Calgary, the Core Areas 
and Older Suburbs contained similar proportions of intensification, however the small 
absolute amount of intensification overall compared to Toronto and Vancouver — less 
than 17,000 dwellings in Calgary versus about 130,000 in the other two regions — 
makes this finding less consequential.

5  On the causes and price effects of discontinuous urban fringe development see, for example, Peiser 
(1989).

Table 3.14 Calgary intensification by submetropolitan zone, 1991—2001

Submetropolitan Zone
Intensification 
dwelling units

% of all intensification 
dwelling units

Core Area 4,330 26.4%

Older Suburbs 4,474 27.3%

Newer Suburbs 7,609 46.4%

Total 16,413 100.0%
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Patterns of intensification and cluster analysis

Reporting the location of intensification by municipality and by submetropolitan 
zones defined by their dominant era of development is useful, but greater precision can 
be achieved by mapping the location of intensification at a finer grain, and by using 
spatial statistics that indicate the degree to which intensification is clustered. 

Figures 3.4, 3.5, and 3.6 map the location of intensification at the sub-municipal 
level for each metropolitan region. The size of each pink circle represents the number 
of dwelling units accommodated through intensification during the study period. DAs 
vary in size according to the population density: they tend to be larger in lower-density 
areas near the edge of the built-up urban area and smaller in more densely populated 
areas. As a result, each circle on the maps representing 100 dwellings shown near the 
perimeter of the urbanized area may be the equivalent of five closely packed circles, 
each representing 20 dwellings, located in high-density areas such as downtowns and 
nodes. (To make the maps easier to interpret, no circles are shown for DAs containing 
10 or fewer intensification units.6) 

The maps also show the 1990 and 2001 urban areas. As discussed in the previous 
section, pink circles at the edge of the 1990 urban area indicate infilling of small 
“holes” at the edge of the urbanized area. (These holes are areas that were not originally 
developed at the same time as surrounding areas for various reasons, and were 
temporarily left as vacant land.) Figures 3.4, 3.5, and 3.6 show the 1990 urban area as a 
solid shape to make the intensification pattern more clearly discernible, but these small 
holes are visible in the maps in Appendix B. 

Designated downtowns and node planning areas designated or zoned for 
intensification are shown as white ovals. The precise boundaries of these planning areas 
are shown in Appendix B. Major transit infrastructure is also included on the maps. 
Juxtaposing these areas of investment against the patterns of intensification provides 
a more informed interpretation of the presence or absence of policies that support 
intensification.

The maps also incorporate the results of a local clustering analysis — the LISA 
statistic. The LISA statistic is used to identify “hot spots” of spatial clustering in 
each region. These are shown as red squares. They represent locations where both a 
high degree of intensification and a high degree of spatial clustering are found. In 
other words, red squares correspond to locations where DAs with a large number of 
intensification units are adjacent to other DAs with a large number of intensification 
units.

In the Toronto metropolitan region, intensification appears to occur in 
geographically concentrated areas. The largest concentration is found along the Yonge 
Street corridor, running from the City of Toronto’s downtown to southeast Vaughan 
and Richmond Hill to the north. Other concentrations are visible along the waterfront, 
in the middle suburbs of the City of Toronto, and around the Mississauga City Centre 
node. Smaller amounts of intensification activity, perhaps representing single-building 
infill or redevelopment projects, or the creation of basement apartments in existing 
dwellings, are found throughout the urban area. Within the City of Toronto, the 
locations of the LISA-derived “hot spots” largely coincide with the downtown area and 
designated nodes. Outside the City, there is significant clustering in parts of Vaughan, 
Markham, Richmond Hill, Mississauga, and Brampton. 

6 Such DAs accounted for less than 9% of all dwellings built over the decade in each metropolitan 
region.
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A different pattern is visible in the Vancouver metropolitan region. Intensification 
is visibly concentrated in Vancouver’s metropolitan core and in the eight designated 
town centres. The metropolitan core area includes high-profile areas of residential 
intensification: Coal Harbour and Yaletown. Outside these areas, small amounts of 
intensification appear to be scattered throughout the built-up urban area. The Expo 
SkyTrain line appears to have attracted development in the Cities of Vancouver, 
Burnaby, New Westminster, and Surrey. This finding is corroborated by an analysis 
by the GVRD (2002:4), which found that population growth near the route of the 
Expo line was higher than for the region as a whole. “Hot spots” occur largely where 
expected: in designated downtowns and node planning areas and along the Expo 
SkyTrain line. Additional hot spots are observed in the portions of Surrey adjacent to 
North Delta and White Rock, and the Walnut Grove area of Langley Township. The 
relative absence of intensification in North Delta compared with the cluster in the 
adjacent part of Surrey may indicate differences in municipal policies. 

Calgary’s comparatively small amount of intensification is sparsely distributed 
across the urbanized area. Small amounts of intensification are scattered throughout 
the Older Suburbs, though some appear closer to the edge of the urbanized area. As 
discussed earlier, near-edge intensification in all three regions, but especially visible in 
Calgary and Toronto, may represent the filling in of holes in the urban fabric during 
the development process. The hot spots located to the west of downtown correspond 
to the location of Garrison Woods, a neo-traditional residential neighbourhood 
developed on the site of a decommissioned military base (CMHC, n.d.), as well as areas 
bordering Mount Royal College.

Finally, we also employed a spatial statistic called Moran’s I to determine whether 
the intensification data analysed for each region exhibits clustering. As described in 
Chapter 2, this statistic is global rather than local; it provides a summary indicator 
of clustering for each region as a whole as opposed to its parts. Although a strong 
clustering pattern of intensification was not found in any of the regions, the results are 
consistent with the general trends. Vancouver’s pattern is furthest from random (i.e., 
more clustered) with a Moran’s I value of 0.264. Calgary displays greater randomness 
(i.e., an absence of a spatial pattern) with a score of 0.090. Toronto’s score lies in 
between, at 0.193. 
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Figure 3.4 The location of intensification in Toronto
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Figure 3.6 The location of intensification in Calgary
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intensification in designated areas

As will be discussed in detail in Chapter 4, planning authorities in the three regions 
have designated specific zones for intensification. Figures 3.4, 3.5 and 3.6 show the 
proportion of intensification that occurred in some of these planning areas. 

Measuring development activity in these areas is simplest for Vancouver, which has 
a longstanding “town centres” policy in its regional plan. In the Toronto metropolitan 
region, the picture is more complex, as over the years, many “centres” and “nodes” have 
been designated in local plans, and the boundaries of these centres and nodes have 
often been vaguely defined (see Chapter 4). A few “mature” nodes — those that are now 
largely built-out and generally considered successful — are identified here.7 As Calgary 
has not pursued a strategy of directing growth to specific planning districts, only the 
downtown planning area is considered. 

Table 3.15 summarizes development activity in the designated planning areas. 
It shows that the downtown core areas of Toronto and Vancouver attracted the 
largest proportion of intensification in the designated planning areas: 42% and 
43%, respectively. By contrast, Calgary’s downtown area attracted only 8.2% of all 
intensification units, and only 1.8% of total dwelling unit growth during the study 
period. 

Downtown core areas aside, designated nodes have played a modest role in 
accommodating total growth. Toronto’s downtown and the five nodes shown 
attracted 13.6% of all intensification and 6.0% of total dwelling unit growth over the 
study period.8 Vancouver’s metropolitan core and eight designated town centres did 
somewhat better, attracting 24.2% of intensification and 19.3% of total growth.

7 Unlike in the GVRD, the boundaries of the Toronto region’s nodal planning districts do not readily 
correspond to census geography. With the exception of Mississauga City Centre, for which a more 
restrictive boundary was used, the district boundaries used in this study were defined for another 
Neptis Foundation report by Filion (2007).

8 Other nodes and suburban downtowns in the Toronto region could have been mapped and 
quantified. For example, Oshawa and Hamilton are both freestanding cities with their own central 
business districts. The mapping shows, however, that these were the sites of little intensification 
activity.
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Table 3.15: Intensification in designated nodes and downtowns, 1991—2001

Designated node or downtown
Intensification 
dwelling units

Distribution of 
intensification 
dwelling units 

within nodes and 
downtowns 

% of all 
intensification 
dwelling units

% of all  
dwelling units 

Toronto

Downtown Toronto 7,460 41.8% 5.7% 2.5%

Etobicoke–Islington Centre 510 2.9% 0.4% 0.2%

Mississauga City Centre 1,005 5.6% 0.8% 0.3%

North York Centre 5,575 31.3% 4.2% 1.9%

Scarborough Town Centre 2,435 13.6% 1.9% 0.8%

Yonge–Eglinton Centre 855 4.8% 0.7% 0.3%

All nodes and downtown 17,840 100.0% – –

All intensification dwelling units 131,491 – 13.6% –

All dwelling units 298,245 – – 6.0%

Vancouver

Burnaby–Metrotown 2,185 6.6% 1.6% 1.3%

Coquitlam Town Centre 3,450 10.4% 2.5% 2.0%

Downtown New Westminster 740 2.2% 0.5% 0.4%

Langley Town Centre 2,380 7.2% 1.7% 1.4%

Lonsdale Centre 1,850 5.6% 1.4% 1.1%

Maple Ridge Town Centre 1,152 3.5% 0.8% 0.7%

Richmond City Centre 4,930 14.9% 3.6% 2.9%

Surrey City Centre 2,110 6.4% 1.5% 1.2%

Vancouver Metro Core 14,269 43.1% 10.4% 8.3%

All nodes and downtown 33,093 100.0% – –

All intensification dwelling units 136,675 – 24.2% –

All dwelling units 170,985 – – 19.4%

Calgary

Downtown 1,345 100.0% – –

All intensification dwelling units 16,413 – 8.2% –

All dwelling units 73,130 – – 1.8%
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Summary

While in percentage terms each metropolitan region experienced substantial 
population and housing growth over the study period, this growth took different forms 
in each place. (See Table 3.16 for a summary of findings.) Vancouver accommodated 
80% of its residential growth through intensification, while almost the opposite 
occurred in Calgary, where 78% of the housing growth occurred as greenfield 
development in the urban fringe. Toronto’s rate of intensification (44%) was in between 
Calgary’s and Vancouver’s values. 

In absolute terms, Toronto added about double the number of people and 
dwellings as Vancouver, which in turn added double the amount in Calgary. This is 
not surprising, given their positions in the Canadian urban hierarchy, both in terms 
of size and as reception areas for immigration. (Toronto is Canada’s largest city-region 
and largest magnet for immigration; Vancouver is the third-largest city and second-
largest magnet for immigration; Calgary occupies a lower position on both counts.) 
Nevertheless, over the decade, Calgary converted much more non-urban land to urban 
use than Vancouver to accommodate half as many additional residents. For every 100 
new residents, Calgary added 6.3 hectares, Toronto 4.4, and Vancouver 2.3.  

The type of housing built is a key driver of land consumption. Almost three-quarters 
of residential construction in Calgary between 1991 and 2001 was in the form of single 
detached houses, compared to 50% in Toronto and 16% in Vancouver. By contrast, 
50% of construction in Vancouver was in the form of apartments, compared to 25% in 
Toronto and 12% in Calgary. 

These growth patterns have led to changes in the composition of the total housing 
stock in each metropolitan region. Large amounts of intensification increased the 
proportion of apartments, semi-detached houses, rowhouses, and duplex dwellings in 
Vancouver, while the share of single detached dwellings declined. The reverse trend 
occurred in Calgary, where single detached dwellings increased as a proportion of 
total housing stock at the expense of higher-density housing forms. In Toronto, the 
proportion of single detached dwellings stayed about the same, that of apartments 
decreased, and that of medium-density forms increased.

As a result of these different patterns of development, Vancouver’s gross urban 
density increased, and Calgary’s and Toronto’s decreased. These trends have long-term 
implications, as increasing — or at least maintaining — the density of the existing 
urban area is considered a prerequisite for the efficient provision of public transit and 
other infrastructure. 

One might assume that lower-density urban areas contain more opportunities 
for infill and redevelopment, and therefore greater intensification activity. Toronto 
started and ended the study period with higher housing densities in its Core Areas and 
Older Suburbs than those in the corresponding areas of Vancouver and Calgary. If the 
assumption is correct, we would expect that intensification is more difficult to achieve 
and that the intensification rate would be lower in Toronto than in the other regions. 
However, the fact that more intensification occurred in Vancouver and less in Calgary 
suggests either that the density of established areas is a poor indicator of the potential 
for infill and redevelopment, or that the availability of opportunities for intensification 
is not enough on its own to lead to their exploitation. 
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American researchers have documented large amounts of discontiguous, “leapfrog” 
development at the urban fringe of many U.S. cities (Galster, 2001; Theobald, 2001). 
It seems, however, that the expansion of urban land in each of these three Canadian 
regions has occurred mostly within two kilometres of the edge of the existing urban 
area, maintaining a relatively contiguous growth pattern in each region. Thus none of 
the regions is characterized by leapfrog development.

Turning to the distribution of growth within each region, we again find quite 
different development patterns. The submetropolitan area analysis showed that over 
one-quarter of all new housing constructed between 1991 and 2001 was located in 
Vancouver’s Core Areas, compared with 15% in Toronto and 4% in Calgary. At the 
same time, virtually all of Calgary’s housing growth — 88% — occurred in the Newer 
Suburbs, compared with 66% in Toronto and 59% in Vancouver. 

Not only do the overall intensification rates differ for the three regions, the location 
of intensification within the urbanized areas also differs. Maps and statistical analyses 
show that intensification occurs throughout the Vancouver region, especially in the 
City of Vancouver. Numerous concentrations occur along the Expo Skytrain line as 
well as in outlying municipalities. In the Toronto region, clusters of intensification 
occur in the City of Toronto and in neighbouring Mississauga, Vaughan, Richmond 
Hill, and Markham, however, there is little intensification in Hamilton and the 
Regional Municipalities of Durham and Halton. Calgary’s small amount of 
intensification is widely scattered, with few concentrations.

About 20% of all dwellings constructed between 1991 and 2001 in Vancouver 
was located in one of its eight designated “town centres” or in its metro core area. 
By contrast, only 6% of all new dwelling units in Toronto was located in the five 
established designated nodes or downtown Toronto, and less than 2% of Calgary’s total 
dwelling unit growth was located in its downtown planning district. It may be that 
Vancouver has been more successful than Toronto or Calgary at directing growth to 
specific planning areas.

While the findings in this chapter demonstrate that very different distributions 
of growth occurred in Toronto, Vancouver, and Calgary between 1991 and 2001, they 
cannot tell us why they differed. This question will be explored in Chapters 4 and 5.
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Summary of findings

Table 3.16 summarizes the findings described in this chapter.

Table 3.16 summary of findings, 1991—2001

Toronto Vancouver Calgary

Change, 1991—2001 

Change in population 19% 24% 24%

Change in dwelling units 22% 24% 26%

Change in urban land area 28% 16% 43%

Change in gross urban density ¢
Location and distribution of growth

Residential intensification rate 44% 80% 22%

% of all development in downtowns and designated nodes 6.0% 19.4% 1.8%

% of all housing growth located in Newer Suburbs 66% 59% 88%

% of all housing growth located in Core Areas 15% 28% 4%

Greenfield land added per 100 additional residents (hectares) 4.4 2.3 6.3

Urban fringe analysis

% of urban patches within 2 km of existing urban area 85% 95% 80%

Urban land density in 0–0.25 km band 34% 38% 61%

Urban land density in 1.75–2 km band 5% 6% 7%

Average size of urban patch, 0–1 km band (hectares) 23 11 63

Average size of urban patch, 3–4 km band (hectares) 11 16 8

Housing stock

Change in single detached dwellings as % of all housing ¢ ¢
Change in medium-density housing as % of all housing ¢ ¢
Change in apartments as % of all housing ¢
Single detached dwellings as % of all housing growth 50% 16% 74%

Apartments as % of all housing growth 25% 50% 12%
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4 
Review of Regional Governance  
and Planning in the Three Regions

Zack Taylor

Explaining divergent patterns of metropolitan development

The divergence in growth patterns among the three metropolitan regions described 
in the previous chapter is striking. Similar rates of growth in population and housing 
stock between 1991 and 2001 were distributed quite differently in each case. Vancouver 
accommodated the vast majority of its growth in existing urban areas, but Calgary 
did so on greenfield lands. Vancouver directed a substantial portion of infill and 
redevelopment activity to designated town centres, while Calgary’s intensification was 
sparse and scattered. In both cases, the pattern in Toronto represented an intermediate 
state relative to the other two regions. Meanwhile, gross urban density declined in both 
Calgary and Toronto, whereas in Vancouver it increased. 

Chapters 4 and 5 build on the empirical analysis in Chapters 2 and 3 by comparing 
the observed patterns of land use change to the evolution of regional governance and 
planning institutions and policies in each region.

Patterns of land use are the product of multiple demographic, cultural, institutional, 
economic, and physical factors that interact in complex ways. Even if guided by 
coherent packages of plans and policies, the development of land occurs through 
countless parcel-level decisions made by multiple actors — planners, politicians, 
landowners, developers, builders, banks, insurers, and end-purchasers — each of 
whom operates with imperfect information in an ever-changing context (Bourne, 1981; 
Rybczynski, 2007). 

As no single model or explanatory framework can hope to account for this 
complexity, there is little to be gained by seeking direct causal explanations for growth 
patterns. It is, however, possible to assess the degree to which land development 
patterns correspond to objectives expressed in policies and plans, while also 
acknowledging how various factors may reinforce or undermine the efficacy of 
particular planning policies and governing institutional frameworks. 

This review is not a comprehensive history of institutional and policy change. It 
emphasizes large-scale institutional change rather than particular political battles 
and their participants. It cannot unravel the idiosyncratic political and economic 
dynamics within each municipality or neighbourhood, which vary significantly across 
each metropolitan region. Rather, the review is intended to identify antecedents that 
may have led to the land use patterns described in the previous chapter. Although the 
focus is on explaining the patterns of land use change in the 1990–2001 period, the 
review looks back much further in time. In evaluating the effectiveness of policies, 
we must be wary of “snapshot” approaches. Instead of looking only at the moment at 
which an institution is created, a law is passed, or a policy enacted, it is also important 
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to consider how long-term trends shape policy choices, how small policy choices 
contribute to larger outcomes, and how short-term choices have long-term effects 
(Pierson, 2005). The reviews for Toronto and Calgary commence with the advent of 
the postwar period, when planning became professionalized and institutionalized, 
and significant growth began to spill beyond the borders of the core municipalities. In 
Vancouver, the review reaches back further in time in order to capture the antecedents 
of later efforts.

A table summarizing the review is found at the end of the chapter.

organization of the review

For each city-region, this chapter summarizes the evolution over time of four elements: 

the structure of regional planning and municipal government institutions; 33

planning policies and principles for greenfield development; 33

planning policies and principles that promote intensification, either generally or in 33

specific planning areas; 
the role of comprehensive rural land protection in promoting urban containment. 33

The plans in each metropolitan area do not, of course, use the same terms. 
Interpretation and inference were involved in the categorization of planning ideas and 
principles. 

sources

The analysis of the Toronto region is based on provincial policies and some municipal 
plans. For the Vancouver region, the principal sources of information are documents 
published by the Greater Vancouver Regional District (GVRD, renamed Metro Vancouver 
in 2007) and its predecessor, the Lower Mainland Regional Planning Board, as well 
as archival materials. For the Calgary region, sources include provincial policies, 
municipal and regional plans, and background reports. In all cases, secondary sources, 
including academic journal articles, books, and research reports, have also been 
consulted.

The Toronto metropolitan region

Regional planning and governance

While provincial legislation in Ontario has long provided for a hierarchy of plans — 
that is, each authority’s policies must conform to those of more senior governments 
— day-to-day planning and development control is largely implemented by municipal 
governments. As a result, planning authority in the Toronto region has become 
increasingly politically and institutionally fragmented as more municipalities become 
urbanized, although from time to time the Province has intervened to impose 
frameworks and policies to overcome this governmental fragmentation.

Like many other cities in North America, Toronto accommodated growth during 
the 19th and the beginning of the 20th centuries by annexing surrounding territory. 
This approach was largely abandoned, however, during the interwar period. After that 
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point, urban development spread into adjacent towns and townships organized under 
separate governments (Harris, 1996). By the end of the Second World War, governments 
recognized the need to remedy the problems associated with disjointed and poorly 
serviced development. As noted by White (2007) the first attempt to address these 
problems was the creation of the Toronto and Suburban (later Toronto and York) 
Planning Board, established in 1946. While it produced little of substance, it was 
evidence of a recognition of the need for some form of regional planning.

A more radical solution was pursued a few years later in 1953, when the 
provincial government restructured local government in the region by establishing 
the Municipality of Metropolitan Toronto. Metro was the upper tier of a two-
tier federation of 13 municipalities that included the core City of Toronto. The 
Metropolitan Toronto Planning Board (MTPB), which reported to Metro Council, was 
an independent board that exercised jurisdiction not only over the 13 municipalities 
within Metro, but also another 13 surrounding townships (see Figure 4.1).

While Metro planned, financed, and constructed major infrastructure, the MTPB 
exercised control over land subdivision. The MTPB produced two draft comprehensive 
plans during its life (MTPB, 1959, 1965), but neither were made “official,” or binding 
on lower-tier municipalities. The plans did, however embody planning principles that 
were followed in practice: contiguous urban growth and the full servicing of new 
development, both discussed further below. 

The MTPB was largely successful in organizing urban growth in the region until the 
late 1960s, when large-scale growth began to spill beyond Metro’s boundaries (White, 

Figure 4.1 The jurisdiction of the metro Toronto Planning Board (1954–71)

Source: MTPB (1959).
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2003; 2007). In the early 1970s, the Province chose not to expand the geographic 
reach of Metro or the MTPB, and instead reorganized the surrounding counties and 
separated cities into two-tier regional municipalities with broad planning powers (White 
2007).1 

Although historically, the core towns of Ontario’s counties — originally the county 
seats — had been permitted to secede from county government to become “separated 
cities” on reaching a certain population size, the regional municipalities reincorporated 
these cities into the two-tier structure, thereby creating a formal, integrated system of 
planning and governance for the cities and their rural hinterland at the county scale.

In parallel to this restructuring of local government, the Ontario government 
embarked on a regional planning, transportation, and development scheme of its own 
— the Toronto-Centred Region (TCR) concept. Building on the earlier Metropolitan 
Toronto and Region Transportation Study (MTARTS, 1966, 1967), the TCR was a 
scheme for redistributing population and employment growth within an area that 
stretched from Hamilton in the west, to Barrie north of Toronto, to Bowmanville in the 
east (Ontario, 1970a). The project was abandoned within a decade and produced few 
lasting results (Frisken, 1993:171–77; 2001; Richardson, 1981; White, 2007:20–32). 

Indeed, by the end of the 1970s, changing attitudes toward government intervention 
and local autonomy, fuelled by budget deficits, unstable minority governments, and 
recession, had led to a provincial volte-face. Planning legislation passed in 1983 was 
premised on the devolution of provincial planning and other powers to municipalities. 
Under the new regime, the Province would set general policies for planning and retain 
the authority to review and approve local comprehensive plans, but would remove 
itself from day-to-day planning matters. This process of delegating its planning powers 
to municipalities was most advanced in the Greater Toronto Area, where municipalities 
had developed relatively sophisticated in-house planning capacity. From a regional 
perspective, this was, as White puts it, the beginning of an “age of non-planning” 
(2007:32). At the local level, planning proceeded apace as urban development pressure 
washed over Metro’s neighbours. For example, Mississauga, under the forceful 
leadership of Mayor Hazel McCallion, was converted in only a few short years from 
a handful of small and disconnected agricultural towns into a fully built-out city of 
several hundred thousand people (Urbaniak, 2009). 

Recognition of the need for regional coordination returned with the return of 
rapid growth in the 1980s. In 1988, the Liberal government established the Office of 
the Greater Toronto Area, which commissioned and published several important 
studies on alternative growth options and their costs, as well as the protection of 
natural heritage features (IBI Group, 1990; Kanter, 1990). These tentative moves toward 
comprehensive regional planning largely ended, however, with the election of the NDP 
in 1990 and the onset of a major recession (White, 2007:37). 

Although two studies (Crombie, 1996; GTA Task Force, 1996) recommended 
replacing the Metro Toronto government and the surrounding regional municipalities 
with a GTA-wide upper-tier government in the mid-1990s, this option was not pursued. 
Instead, the Conservative government, elected in 1995, established a short-lived multi-
purpose body with no planning powers — the Greater Toronto Services Board — and 

1 The creation of the Regional Municipality of York in 1971 and those of Durham, Halton, and Peel 
in 1973 reduced the MTPB’s geographic reach to the borders of the Municipality of Metropolitan 
Toronto. The MTPB was abolished in 1975, and its staff was transferred to a newly created planning 
department of the Metro Toronto government.
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amalgamated Metro and its six lower-tier municipalities into a new, single-tier City of 
Toronto in 1998.2 

The 1991–2001 period was marked by a seesaw of provincial involvement in local 
and regional planning. The Liberal (1985–90) and NDP (1990–95) governments both 
imposed stronger controls on urban development and took steps towards developing 
a regional vision. The more market-oriented Conservative government (1995–2003) 
rolled back some of these policies early in its first mandate. It was only at the end of 
the study period that the Conservative government embarked on a program of regional 
planning — the Smart Growth initiative (2001), which was continued and expanded by 
the Liberal government elected in 2003 (Ontario, 2006). Meanwhile, independently of 
the provincial government, local planning officials sought to coordinate their activities 
through regular meetings. By the end of the 1990s, the official plans of the regional 
municipalities and Toronto could be said to collectively constitute a de facto regional 
plan, though an inconsistent one with respect to land use and transportation. In sum, 
the Province of Ontario has always been a major, if inconsistent, player in Toronto-
region affairs, leading Frisken to characterize the region as governed by a “provincial-
local governmental system” (1993:160).

Policies and principles for greenfield development

Municipal plans and provincial policies in the Toronto region have long favoured 
contiguous, fully serviced greenfield development. In the period of growth since the 
1950s, policymakers have recognized that urban development in the region depends 
on the Lake Ontario watershed. As a result, with a few exceptions, only fully serviced 
suburban development contiguous to existing urban areas has been allowed.3 This 
development has been accompanied by a program of comprehensive investment in 
lake-based water and wastewater piped infrastructure managed and funded first by 
the Municipality of Metropolitan Toronto and, later, by the provincial government in 
partnership with municipalities. 

After a spike in housing prices in the late 1980s that was blamed in part on 
a mismatch between supply and demand for housing, the Ontario government 
introduced a formal requirement for municipalities to designate a 10-year supply of 
land for future residential development based on long-term population forecasts, 
including three years of approved supply on serviced land (Ontario, 1989, policy 2). 
This provision has been maintained in all subsequent policy statements.4 While these 
policies state that the 10-year land supply is to comprise both greenfield land and sites 
within existing built-up areas, implementation of the policy appears to have favoured 
greenfield development (Filion, 2002). 

2 For differing accounts and perspectives on Toronto’s highly contentious amalgamation, see Boudreau 
(2000), Garcea and LeSage (2005), and Sancton (2000). In addition, a new City of Hamilton was 
created in 2001 through the amalgamation of the Regional Municipality of Hamilton-Wentworth 
and associated lower-tier municipalities. These amalgamations were part of a broader program of 
municipal consolidations driven by the Conservative government in office between 1995 and 2003 
that cut the total number of municipalities in Ontario in half.

3 The origin of this principle is found in the 1959 Metropolitan Toronto Planning Board plan (MTPB, 
1959, chs. II, X; 1965, Pt. I(A)). It was later incorporated into provincial planning policies binding on 
municipalities. See Ontario (1989, policy 2; 1992a, ss. 1.2, 1.7, 2.4, 5; 1995, ss. B7–9; 1997, ss. 1.1, 1.3; 2005b, 
ss. 1.1.3, 1.6).

4 Since 1983, the Ontario Planning Act has enabled the provincial government to enact “provincial 
policy statements” to which municipal plans and undertakings must adhere.
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As a result of the long-term, consistent application of these planning principles, the 
urbanization of the Toronto region has been largely contiguous, on fully serviced land. 
Incremental urban expansion along the perimeter of the urbanized area has led to 
little leapfrog development and the absence of new, freestanding settlement areas (new 
towns). 

Policies and principles for intensification and nodal development

There has also been a longstanding policy preference at the provincial level and in 
some municipalities for intensification and nodal development. Since the late 1980s, 
provincial policies have called for growth to be accommodated within existing 
built-up areas where possible (Ontario, 1989, policy 5; 1992a, ss. 1.5, 1.7, 2.2; 2005, s. 
1.1.2).5 Having largely exhausted its supply of greenfield land by the end of the 1980s, 
the Municipality of Metropolitan Toronto in particular sought in its final years to 
maintain a substantial share of regional population growth by promoting infill and 
redevelopment in the city (Metro Toronto, 1992:4).6 At the same time, the Regional 
Municipalities of Peel and Durham each committed to direct up to 20% of new 
growth to their existing built-up areas (Miller, Emeneau, & Farrow, 1997). The analysis 
in Chapter 3 shows that both exceeded these commitments in the 1991–2001 period: 
22,745 out of 75,870 dwellings in Peel, or 30%, and 10,940 out of 35,545 dwellings in 
Durham, or 31%, were in the form of intensification.

Provincial and municipal policies promoting the concentration of commercial 
and residential development on local and regional transit lines have also existed since 
the 1960s (Filion, 2007). For example, the 1969 City of Toronto Plan called for high-
density redevelopment of areas around subway stations (s. 2.9). This policy largely 
failed, however, because of opposition from residents’ groups. Constructed in the 
1970s, the northern extension of the Spadina subway line (the western branch of the 
system’s U-shaped north-south line) runs in the centre of a divided highway and has 
generated little intensification as a result. The 1983 Metro official plan also called for 
the concentration of residential and employment growth into mixed-use “subcentres” 
(Metro Toronto, 1983, s. 4) (see Figure 4.2). Two such centres — Yonge-Eglinton and 
Yonge-St. Clair — were largely developed by 1991 and the Scarborough and North 
York centres grew substantially in the 1990s. The other centres in the plan, Etobicoke–
Islington and Kennedy, did not. (The Yonge-St. Clair and Kennedy centres are not 
mapped and quantified in this report.) Outside the City of Toronto, Mississauga City 
Centre, planned in the 1970s as a new downtown for the recently created municipality 
of Mississauga, began to fill in during the 1990s. 

The Province began to promote nodal development in the late 1980s and early 1990s 
(Ontario, 1992b). While not formalized in provincial policy during this period, the 
nodal concept was incorporated into municipal plans outside Metro (RPCO, 2003:4–6). 
By 1997, the official plans of all Greater Toronto Area municipalities (not including 
Hamilton) contained no fewer than 47 designated nodes, leading to a concern that 
infrastructure investment and growth was being spread too thin to have much 

5 The Provincial Policy Statement in effect between 1997 and 2005 did not call for intensification to be 
pursued prior to greenfield development, but did “encourage” residential intensification in areas 
with infrastructure capacity (Ontario 1997: s. 1.2(d)).

6 The Municipality of Metropolitan Toronto was abolished in 1998 with the amalgamation of the two-
tier municipal federation into a new, unitary City of Toronto. The new City has continued Metro’s 
emphasis on transit-oriented nodes and corridors.
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effect (Miller, et al., 1997:7, 61, exhibit 25). Other municipal urban structure policies, 
including those intended to direct growth to main street corridors, appear to have had 
limited effect (Filion, 2007).

Comprehensive rural land protection and urban containment

The protection of environmentally sensitive lands in the Toronto region has been more 
fragmented than comprehensive. A patchwork of federal, provincial, and municipal 
policies and plans identify or protect many specific natural features, both large and 
small. Environmental protection takes the form of protection of individual features 
such as wetlands (Fraser & Neary, 2004:113; Wright, 2000, s. 6). Many natural features 
are subject to minimal protection that is easily lifted when pressure mounts for 
conversion to urban use. As a result, protected individual features do not collectively 
function as an urban growth boundary for the region as a whole, nor are they intended 
to do so. Instead, urban development either overruns formerly protected features, or 
occurs around them. 

Provincial policies have also placed restrictions on the urbanization of agricultural 
land. Farmland may be designated as rural in local planning documents, but these 
designations are changeable. Successive policy guidelines and statements, to which 
municipalities must conform, have set criteria for the redesignation of agricultural land 
for urban use since the 1970s (Ontario, 1970b, 1976, 1978; 1992a, ss. 1.2, 1.7, 2.4, 5; 1995, 
ss. B7–9; 1997, ss. 1.2, 1.7, 2.4–5; 2005, ss. 1.1.3, 1.6). These policies have been criticized 

Figure 4.2 subcentres in the 1983 metro Toronto official Plan

The “Official Plan for the Urban Structure,” which was given effect in 1981, designated a hierarchy of transit-oriented “centres” 
on subway and rapid transit lines. Its extraterritorial planning authority having been eliminated between 1971 and 1973, 
Metro’s plan is concerned only with the area governed by the Municipality of Metropolitan Toronto.  
Source: Metro Toronto (1983).
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on the grounds that the criteria are easily set aside when urban development pressures 
rise (Penfold, Vigod, & Sewell, 1993:25; Walton, 2003:31). Nevertheless, to the degree 
to which they restrict the greenfield land supply, these barriers to development may 
promote denser development and greater intensification. 

The Niagara Escarpment and Oak Ridges Moraine are the most important exceptions 
to this patchwork. Established through provincial legislation, these two areas are 
comprehensively protected from urban development. The Niagara Escarpment is a 
725-km-long ridge of sedimentary rock to the west of the Greater Toronto urbanized 
area. Because it was under threat from urban development and mineral aggregate 
extraction in the 1960s, the provincial government passed legislation to protect it 
in 1973, although it was not until 1985 that a statutory land use plan binding on 
municipalities was approved. In 1990 it was declared a UNESCO Biosphere Reserve. 

The Oak Ridges Moraine, an important location for groundwater recharge, runs 
across the northern fringe of the Greater Toronto urbanized area. By the 1990s, the 
Moraine was under pressure from urban development and aggregate mining. Public 
resistance and action by environmentalists led to a development freeze in 1999 and, in 
2001, the establishment of a provincial land use plan, similar in structure to that created 
for the Niagara Escarpment. Municipal plans must be consistent with this plan.

The Vancouver metropolitan region

Regional planning and governance

A regional approach to planning and governance has long been a feature of the 
Vancouver region. Municipalities have collaborated on a voluntary basis for service 
delivery since the beginning of the 20th century. Following two years of discussions, 
Vancouver, Point Grey, and South Vancouver (which were amalgamated into the City of 
Vancouver in 1928), along with Burnaby, voluntarily established the Burrard Peninsula 
Joint Sewerage and Drainage Board in 1913. This board, which was incorporated by 
provincial statute the following year, was renamed the Greater Vancouver Sewerage 
and Drainage District in 1957, and absorbed into the Greater Vancouver Regional 
District (GVRD) in 1971. Its model of voting strength and financial contributions 
more or less in proportion to the populations of member municipalities and the 
quantity of services provided was the template for later organizations, including the 
Greater Vancouver Water District, founded in 1924. The territorial jurisdictions of these 
intermunicipal collaborative organizations have grown as additional municipalities 
have joined.

In a similar spirit, several Lower Mainland municipalities began to voluntarily 
collaborate on planning matters in 1937 (Oberlander & Smith, 1993:356; Smith & 
Oberlander, 2006:156). In November of that year, the City of Vancouver Town Planning 
Commission invited neighbouring municipalities to a meeting. The result was the 
creation of the Regional Planning Committee, later renamed the Lower Mainland 
Regional Planning Association. The group had no intention of producing a regional 
plan, but it did serve as a forum for discussing cross-boundary matters, fostering 
good will and common positions for lobbying the provincial government. After only 
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a handful of meetings, however, the group disappeared in 1939 with the start of the 
Second World War.7 

Interest in regional planning and development revived in 1942 when the provincial 
government created a Post-War Rehabilitation Council to make recommendations 
on British Columbia’s economic development following the anticipated return of 
prosperity. Its reports (Perry, 1944) advocated regional economic development policies 
tailored to all parts of the province. The management of land was seen as an integral 
part of this project, though this was primarily understood in a non-urban context. Only 
a very small proportion of the province’s territory is arable and can support urban 
settlement; the Council was concerned with opening up the interior to economic 
development and resource extraction, not the management of urban development. 

Still, one of the first acts of the Regional Planning Division of the Bureau of Post-
War Rehabilitation and Reconstruction, established in 1945 on a recommendation 
of the Council, was to produce a Preliminary Report on a Proposed Lower Mainland 
Regional Plan (Regional Planning Division, 1945) that contained a survey of the Lower 
Mainland’s land uses, servicing capacity and requirements, transportation needs, and 
telephone and electricity infrastructure (see also Wilson, 1952). This report paralleled 
discussion at the local and provincial levels on the need for a provincial planning 
commission that would directly undertake regional planning for the territory of the 
Lower Mainland (see Figure 4.3).

7 The correspondence and meeting minutes of the group are held at the City of Vancouver Archives, 
Town Planning Commission fonds, s. 397, loc. 61-D-6, file 9.

Figure 4.3 The lower mainland (1946)

Drafted by Harland Bartholomew in 1946, this map clearly delineates the boundaries of the Lower Mainland. It is a 
close copy of a map contained in the provincial government’s Preliminary Report on a Proposed Lower Mainland Regional 
Plan, published the previous year. This area, which today is divided into Metro Vancouver and the Fraser Valley Region 
District, has been considered a relevant regional planning unit since at least the 1940s. 
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Several events militated against a direct provincial involvement in regional 
planning, however. Buttressed by a commissioned report by American consultant 
Harland Bartholomew (1946) on the need for orderly regional decentralization, 
the Vancouver Town Planning Commission pressed the case for regional planning 
legislation (see Figure 4.4). Independently, the head of the newly formed B.C. division 
of the federally funded Community Planning Association of Canada also successfully 
lobbied for an amendment in 1948 to the Town Planning Act, enabling the creation of 
advisory regional planning boards. Finally, the catastrophic flood of the Fraser River in 
1948 has been credited with solidifying a regional consciousness spanning the Lower 
Mainland as a whole (Harcourt et al., 2007:13–14).

The Lower Mainland Regional Planning Board (LMRPB), which was financially 
supported by area municipalities and the Province, was established in 1949 under the 
revised Town Planning Act. Over the next 15 years, it undertook an extensive program of 

study (Jackson, 1964; LMRPB, 1952), which culminated in a 
proposed “outline plan,” Chance and Challenge (1963a). This 
document and accompanying background reports argued 
that without intervention, the supply of urban land would 
be exhausted by the end of the millennium, and that the 
best option was to pursue a region-wide policy of infill and 
redevelopment of existing urban areas, the comprehensive 
protection of agricultural land whereby only fully serviced 
greenfield development would be permitted, and the 
direction of growth to self-sufficient “regional towns” 
connected by highways (LMRPB, 1956, 1963a, 1963b). (See 
Figure 4.5.) These principles were entrenched in the 
Official Regional Plan of the Lower Mainland Planning Area 
(1966), which was approved by the necessary two-thirds of 
local municipalities. 

In 1965, the provincial government embarked on a 
program of dividing the entire province into regional 
districts — a new, more flexible form of local government. 
Under the new system, municipalities would band 
together into multi-purpose federations on a voluntary 
basis to provide services. Much as with the water and 
sewerage and drainage boards in Greater Vancouver, 
district boards would be made up of municipal council 
representatives in proportion to each municipality’s share 
of the population. In sparsely populated areas, territories 
without incorporated municipal government would be 
represented on the board as “electoral areas.” 

The creation of the regional districts occurred after 
an abortive attempt to create a Toronto-style two-tier 
metropolitan government for Vancouver. A Metropolitan 
Joint Commission was established in 1957 with financial 
support from area municipalities and the provincial 
government. The commission conducted an extensive 
study of metropolitan governing arrangements between 
1958 and 1960, funding studies by academics and 
professional consultants, engaging in community outreach, 

Figure 4.4 Cover of Bartholomew’s 1946 report

The cover of Harland Bartholomew’s 1946 report on 
regional planning for the City of Vancouver’s Town 
Planning Commission is remarkable not only for its 
inventive fictional vantage point, looking southeast 
from high above the city, but also for presaging the 
later notion of “cities in a sea of green,” hemmed in by 
mountains, ocean, and the American border. The not-
yet-connected urbanized areas of the Vancouver and 
New Westminster are clearly shown, as is the network 
of towns along the Fraser River, White Rock at the 
international border, and North and West Vancouver 
on the north side of Burrard Inlet. At the upper left, 
where the valley narrows, is the town of Hope, 160 km 
by road east of Vancouver.
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and making study visits to cities around the world. The commission recommended 
creating a metropolitan government, but the option was strongly opposed by area 
municipalities and quickly abandoned by the provincial government. 

In 1967, after regional districts had been established in most of the province, 
the Lower Mainland was divided into four regional districts, including the Greater 
Vancouver Regional District. Although at first it appeared that the LMRPB would co-
exist with the new system of regional districts, the province abolished the LMRPB in 
1969. The Board’s power to create regional plans was transferred to the four regional 
districts. The 1966 plan would remain in force, collectively maintained by the regional 
districts through a newly created Review Committee. 

The regional districts began with very limited powers. Indeed, the GVRD was 
deliberately crafted to avoid appearing to be a Metro Toronto–style metropolitan 
government. However by 1972, the GVRD had absorbed all of the functions of the 
many special-purpose bodies active in the region (Tennant & Zirnhelt, 1973). 

The GVRD’s first statement of a land use planning vision, Livable Region 1976/1986, 
was released in 1975 (GVRD, 1975). While often referred to as the “Livable Region 
Plan,” the 1975 document was not a traditional “blueprint” plan that defined zones 
and regulated uses within them. Rather, it was considered by its authors to be a set of 
ever-evolving “proposals” to guide planning policies. With provincial support, the four 
regional districts jointly reviewed and revised the 1966 Official Regional Plan between 
1977 and 1980 (CFVRD et al., 1980; Lower Mainland Plan Review Panel, 1979). This 
revision reaffirmed the earlier plan’s principles and incorporated the planning ideas 
articulated in the Livable Region program.

The GVRD’s planning program was interrupted in 1983 when the Social Credit 
provincial government, after a protracted dispute in Delta that pitted the GVRD 
against the provincial cabinet, abolished the planning authority of regional districts 
and annulled existing regional plans (Harcourt et al., 2007:70–72; Oberlander & 
Smith, 1993:363). The government’s impulse toward deregulation was not limited to 
planning. Indeed, the abolition of regional planning was but one small part of a much 
larger legislative package that touched on all aspects of provincial government activity 
(Magnusson & Carroll, 1984).

Figure 4.5 The Regional Concept in “Chance and Challenge” (1963)

The LMRPB envisioned a series of “cities in a sea of green” connected by highways.
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Area municipalities, however, voluntarily continued to cooperate on regional 
planning initiatives under the rubric of “development services” (Cullingworth, 
1987:372–373; Smith & Oberlander, 2006:157; Tomalty, 2002:434). Propelled by the 
leadership of future premier Gordon Campbell, then mayor of Vancouver and GVRD 
chair, work on a new regional plan began in 1989, six years before formal regional 
planning authority was restored. Over 50 “regional actions” were adopted by the GVRD 
board of directors in 1990 (GVRD, 1990), and the Livable Region Strategic Plan (LRSP) 
was adopted in 1996 (GVRD, 1996). 

Following the defeat of Social Credit and the election of the New Democratic Party 
(NDP) in 1991, the LRSP was given effect by the legislative restoration of regional 
planning authority in 1995. Under the legislation, a “regional growth strategy” can 
come into effect only with the consent of all affected local governments. While the 
GVRD is the steward of the regional plan, there is no legislative requirement that local 
municipal plans conform to it. The development and implementation of a regional 
vision depends on intermunicipal cooperation. This cooperation has not always been 
forthcoming. Surrey, for example, voted in 1994 to partially reject the higher housing 
densities specified in the draft plan (Tomalty, 1997:54–56). Langley Township and 
Richmond also resisted the plan. In the end, Surrey and Langley Township negotiated 
settlements with the GVRD on their own. Richmond was brought on board only after 
the legislation’s dispute settlement mechanism was invoked and found in the GVRD’s 
favour (Harcourt et al., 2007: 144–48). Still, it seems that, as Oberlander and Smith put 
it, a “regional consensus was achieved early [and] maintained consistently” (1993:363).

Policies and principles for greenfield development

Provincial and local planning policies for the Vancouver region have long reflected 
a recognition that land is a finite resource. Early commentary on the creation of the 
LMRPB reflects this: 

… this is an unusually well-defined region … since nothing can escape the strong 
regional forces, the best thing to do is to acknowledge them, and try to make 
a better adjustment to them. The region is so compact that the spread of cities, 
if unwisely carried out, may adversely affect agriculture or recreation, without 
much possibility of compensation from outside the areas; the pattern of routes 
has less margin for error than in most lowlands; the choice of suburban or new 
industrial sites will have more than usual ramifications. This is a strong argument 
for planning. … Should the population reach the 1,500,000 which is postulated 
within the foreseeable future, then it will be of utmost importance to leave 
agriculture as much available land as possible (Watson, 1952). 

The notions of land scarcity and a direct trade-off between urban development and 
agriculture persist in later LMRPB (1963a) and GVRD reports and plans, and are the 
foundation of the provincial Agricultural Land Reserve, discussed below.

After the Second World War, observers remarked on the discontiguous nature of 
land development in the region’s fringe. A 1963 report of the LMRPB, Land for Living, 
notes that land development thus far had been scattered and “un-compact,” and 
suggests that the entire supply of “suitable and available” land in the region would 
be urbanized by the end of the 20th century, when a population of 2.25 million was 
expected to be reached. More directly, the report states that scattered, low-density 



67ChAptER 4  Review of Regional Governance and Planning in the Three Regions

patterns of urbanization in the region had resulted in very poor levels of servicing. 
In comparison with Toronto and Calgary, which had each achieved almost universal 
connection of dwellings to sewer systems, only 68% of all dwellings in the Vancouver 
region were hooked up in 1961, and 36% in fringe areas (LMRPB, 1963b: 10). Unless 
densities were increased, the report argued, newly urbanized areas would not have 
adequate sewer and water services, let alone sufficient levels of street paving and 
lighting, fire protection, schools, parks, and bus transit (LMRPB, 1963b: 14). On this 
basis, the 1963 report and subsequent regional plans and policy statements called for 
greenfield development that would be compact, contiguous, and of sufficient density to 
support economic provision of services.

Policies and principles for intensification and nodal development

The notion of regional towns connected by freeways in the 1966 LMRPB plan was 
modified in the 1970s. The 1975 Livable Region proposals called for directing a 
substantial proportion of the region’s growth into “regional town centres” (GVRD, 
1975; Spaeth, 1975, pt. 3). The goal of the policy was to decentralize downtown 
Vancouver’s office activities to transit-oriented, mixed-use centres that would also 
function as amenity-rich focal points for suburban communities (GVRD, 2004). (See 
Figure 4.6.)

Figure 4.6 The urban structure vision for 1986 in the 1975 livable Region proposals: town centres 
connected by transit and roads 
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The concept of regional town centres was carried forward into the 1996 plan. 
Although the town centres failed to capture much office growth, they successfully 
attracted residential and retail development (Artibise et al., 1990; GVRD, 2003). Indeed, 
the population of the regional town centres grew faster than that of the region as a 
whole between 1991 and 2001 — 43% versus 26% (GVRD, 2006b;5).

The 1996 regional plan defines a Growth Concentration Area (GCA), which comprises the 
core urbanized areas of the Cities of Vancouver, Burnaby, New Westminster, Coquitlam, 
Port Coquitlam, Port Moody, Anmore, Surrey, and Delta. The plan proposes that 70% 
of the GVRD population should be located in the GCA by 2021, up from 65% in 1991 
(GVRD, 1996:12). This policy builds on the 1980 Official Regional Plan, which set 
targets for new urban development directed to the GVRD (rather than farther east in 
the Fraser Valley) and to the north side of the Fraser River (CFVRD et al., 1980:16–22).

Comprehensive rural land protection and urban containment

The 1966 Official Regional Plan provided for five general zoning designations: urban, 
rural, industrial, park, and reserve. Rural and park areas were to be protected from 
encroachment by urban uses. 

The provincial government established the Agricultural Land Reserve (ALR) in 1973. 
The ALR is a zoning plan that excludes from urban development approximately 
47,000 km2 of agricultural land province-wide — about 5% of the province’s land 
base. While the initial ALR proposal involved compensation to landowners for the 
forgone value of their land, in the end, the reserve was established solely through land 
use zoning (Petter, 1985). All local and regional planning authorities are required to 
ensure that their bylaws and plans are consistent with the provisions of the Agricultural 
Land Commission Act, as well as regulations and orders of the Commission. While not 
immune to provincial political interference (Oberlander & Smith, 1993:361–63), the 
Commission is an independent body to which governments and landowners must 
apply when land is proposed to be added to or removed from the ALR. 

The ALR lands in Greater Vancouver, which were based on the rural zoning in the 
1966 Official Regional Plan, have remained fairly stable over time.8 In 2007, 61,228 
hectares were included in the ALR, about 21% of the total land base of the GVRD. 
Between 1974 and 2007, a net total of 6,159 hectares was removed from the ALR in 
the GVRD — about 2% of the GVRD’s total land base (Metro Vancouver, 2007). By 
comparison, Oberlander and Smith estimate that 1,000 hectares per year were being 
converted to urban use in the GVRD prior to the ALR’s creation (1993:361)

The 1996 regional plan also established a Green Zone of about 210,000 hectares 
(Metro Vancouver, 2008) to “define the limit to urban expansion” and “foster a shared 
sense of commitment between the region’s municipalities to protect the lands within 
it” (GVRD, 1996:10). The Green Zone, which was defined through lengthy consultation 
with municipalities, residents, and NGOs, comprises floodplains, ecologically 
important lands, major parks and recreation areas, forests, and ALR lands located 
within the region (GVRD, 1992, 1997).

8 Assessing whether or not the ALR is effective at protecting and promoting agricultural production 
is beyond the scope of this paper. See Garrish (2002/03) and Campbell (2006) for differing 
perspectives.
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The Calgary metropolitan region

Regional planning and governance

Calgary has had a robust system of local and regional planning for much of the 
last half-century. A municipal planning department was established in 1950 and the 
advisory citizen Town Planning Board was replaced by a Technical Planning Board of 
city staff in 1951. This was a remarkable degree of professionalization for what was then 
still a municipality of only 129,000 people. The new planning director, A.G. Martin, 
promoted modern methods of planning, emphasizing orderly development (Sandalack 
& Nicolai, 2006:79). The 1963 Calgary General Plan was the first statutory municipal 
plan in western Canada (Sandalack & Nicolai, 2006:78). 

Regional governance has two distinct features in Calgary. The first is the Unicity 
principle. In 1955, the provincial Royal Commission on the Metropolitan Development 
of Calgary and Edmonton (the McNally Commission) recommended a comprehensive 
policy of incremental annexation in both cities in order to maintain a long-term 
supply of land for urbanization within city limits (Alberta, 1956; Sandalack & Nicolai, 
2006:88). According to Foran (2009), the Unicity ideal was the product of two factors: 
the City’s firm belief in the efficiency of a single government for the region and the 
desire of a small group of major developers for a predictable supply of low-cost land. 
In a number of cases over the years, annexation was proposed by private developers as a 
means of incorporating their existing landholdings into the City. The result is that the 
vast majority of the Calgary metropolitan region’s population has long been governed 
by a single public authority. In the decade following 1955, Calgary undertook several 
massive annexations; in 1965, the City was the largest municipal jurisdiction by area in 
Canada (Sandalack & Nicolai, 2006:102). (See Figure 4.7.)

The second feature is a regional tier of planning authorities. Between 1951 and 1994, 
Alberta’s planning legislation provided for regional (earlier known as district) planning 
commissions. These were hybrid provincial-local bodies, with members appointed 
by municipalities and various provincial ministries and agencies. Calgary’s was 
established by order-in-council in 1951. In the 1950s and 1960s, the primary role of these 
commissions was to exercise control over the approval of rural subdivisions and to aid 
and advise municipalities on local planning matters. In these early years, the District 
Planning Commission had little power to influence either the annexation process or 
how annexed greenfield land was developed. After 1977, however, municipal plans were 
required to conform to regional plans, which in turn had to conform to provincial 
policies (Masson & LeSage, 1994:414–22). Ratified in 1984, Calgary’s third and final 
regional plan built on earlier draft plans prepared in 1962 and 1971. Observers agree that 
despite skirmishes between the regional commissions and municipalities, the two-level 
system functioned effectively (Cullingworth, 1987:340–47; Masson & LeSage, 1994:422; 
Alberta, 1981). 

In 1994, the Progressive Conservative government, led by former Calgary mayor 
Ralph Klein, abolished regional planning commissions (Hodge & Robinson, 
2001:257–58). The revised Municipal Government Act, 1994, established mechanisms for 
intermunicipal planning and cooperation and, in 1996, introduced a set of general Land 
Use Planning Policies. Under the act, municipal decisions must “be consistent” with these 
principles (Alberta, 1996, s. 622[3]). 
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Figure 4.7 Calgary’s annexations (1884–2009)
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Policies and principles for greenfield development

Foran (2009, ch. 1) notes that beginning in the 1950s, a tacit agreement between the 
large builder-developers and the City led to a policy of constructing subdivisions 
composed of single detached houses on wide lots. 

Alberta’s provincial policies and Calgary’s local and regional plans from the 1970s to 
the present have been more concerned with facilitating growth than with containing 
it. In general, local plans have emphasized orderly, contiguous development with full 
water and sewer services (Tomalty & Alexander, 2005:56). The City of Calgary has 
operated citywide water and sewer utilities for most of the 20th century. Trunk mains 
were extended from incrementally expanded central plants, ensuring fully serviced 
urban expansion. The 1984 regional plan sought to minimize scattered, unserviceable, 
or premature subdivision of rural land, and called for the comprehensive planning of 
annexed areas (Calgary Regional Planning Commission, 1984). The City’s Long-Term 
Growth Management Strategy (1986) emphasized the need to secure and expand a 30- to 
60-year supply of developable land at the urban fringe (Sandalack & Nicolai, 2006:113, 
141–42).

The provincial Land Use Planning Policies enacted in 1996 state that land use patterns 
are to be “developed in an orderly, efficient, … and economical manner” (s. 4.0(1)), 
“embody the principles of sustainable development” (s. 4.0(2)), and “make efficient use 
of existing facilities, infrastructure and public transportation” (s. 4.0(5)). With respect 
to the protection of the environment and natural resources, the policies call for the 
mitigation of negative impacts and limit the “fragmentation of agricultural lands 
and their premature conversion to other uses” (ss. 6.0–6.1). On the topic of residential 
development, the policies encourage municipalities to establish land use patterns in 
response to identified housing needs and to “provide intensification opportunities 
within developed areas where existing infrastructure and facilities have adequate 
capacity” (s. 8.0(1,3)). Since it will take time for these policies to find expression in local 
plans and development patterns, this analysis of the 1991–2001 period cannot indicate 
whether these policies are effective.

The City’s Sustainable Suburbs Study (1995b) did not cite reducing encroachment on 
surrounding rural land as a rationale for more compact development. Rather, it was 
primarily concerned with controlling the cost of infrastructure and service provision, 
meeting community social needs through mixed-use development, and reducing 
pollution. The study proposed developing new areas at a density of greater than 7 units 
per acre (17.3 units per hectare) and adopting transit-oriented development design 
principles to promote walkability and transit use. Sandalack and Nicolai suggest that 
the study had little influence on the design of subsequent suburban development 
(2006:144).

The first local plan passed after the abolition of the regional planning commission, 
the City of Calgary Plan (1998), addresses regional growth management only briefly. It 
contains policies to divert urban development away from natural resource deposits 
such as aggregates and sour gas wells (38). It also calls for increases in “overall 
residential densities and the efficiency of the development of land” on greenfields (37), 
as well as improved “land stewardship and protection” through more “efficient use of 
the land base (i.e. reduce and/or contain total land absorption)” (23). The section on 
residential land development, however, justifies the City’s power to annex adjacent 
land, approve subdivisions, and provide infrastructure solely in terms of avoiding 
premature public investment (41–43).
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Policies and principles for intensification and nodal development

City of Calgary plans have generally ignored the potential for general or targeted 
intensification. For example, in the lead-up to the adoption of the Balanced Growth 
Strategy in 1977, eight scenarios were circulated, each proposing a different spatial 
distribution of forecast growth between peripheral and established areas. The approved 
policy directed growth almost entirely to greenfield areas (Foran, 2009:118–21).

The 1995 Calgary Transportation Plan states that: “Between 1991 and 2024, 
Calgary’s population is expected to increase by about 542,000 people…. Even with 
intensification of existing communities, almost all of this growth (535,000 people) 
will happen in new suburbs. This growth trend is due to Calgarians’ historically strong 
preference for a ‘suburban’ lifestyle” (1995a, s. 2–1). The plan states that existing areas 
are expected to add as many as 48,000 residents in mixed-use, transit-friendly locations; 
over two-thirds of them are expected to be accommodated in the downtown area. Even 
as this intensification occurs, established suburbs are projected to lose 41,000 residents, 
presumably due to declining household size. As a result, the net increase in existing 
urban areas between 1991 and 2024 is expected to be only 7,000 residents, or about 1.3% 
of total projected population growth (1995a, s. 2–4). Overall, the proportion of growth 
on greenfield areas versus existing urban areas is not expected to change. Indeed, in a 
more recent report, the City estimates that, between 2001 and 2005, “the share of new 
units to the developing [greenfield] communities in relation to the whole of Calgary 
has averaged 75%” and that 78% of total development will be located on greenfield 
land between 2006 and 2010 (City of Calgary, 2006:11).9

Calgary’s 1998 plan also contains several policies related to the distribution of 
growth within the existing urban area. It seeks to increase residential densities 
throughout the existing urban area through “sensitive intensification” (38–40). The plan 
also promotes the concentration of employment uses into transit-connected “centres” 
in order to improve transit use and jobs-housing balance (31–35), although the 
locations of these centres are not specified. In addition, the plan seeks to reinforce the 
downtown core as the principal focus of retail and office activity in the region (78–79). 
The origins of these policies can be found in the 1970 and 1979 Calgary plans, which 
also sought to channel population and employment growth to the downtown as well 
as to rapid transit corridors and station areas (City of Calgary, 1970, parts 1.2, 2.5, & 3.5; 
1979, H21–H25, T12, s. 24). The 2005 Calgary Transportation Plan, however, concedes that 
to date these policies have been less than successful (City of Calgary, 2005:16).

Calgary’s regional planning principles can be summed up by the language of 
its current comprehensive plan: “While sensitive intensification is advocated across 
the existing built-up area, most of the growth will occur in new suburbs at the city’s 
edges” (City of Calgary, 1998:89). Since the mid-1990s, policymakers have focused 
on manipulating the form of development on greenfield land and in existing urban 
areas rather than increasing the proportion of total growth accommodated through 
intensification. 

Comprehensive rural land protection and urban containment

Calgary does not face near- or even long-term physical or policy limits on outward 
greenfield development. While municipal and provincial plans call for the protection 

9 These values do not differ significantly from the 1991–2001 intensification rate estimate of 22% 
observed in the previous chapter.
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of natural features such as river valleys, there has been no move to comprehensively 
protect adjacent rural land either for its own sake or as a means of urban containment. 
This situation may change, however, as policymakers recognize the limitations on 
Calgary’s fresh water supply (CBC, 2006; Chen et al., 2006).

Summary of the review

Table 4.1 summarizes the review of regional planning institutions, policies, and 
principles described in this chapter.

Table 4.1: Summary of regional planning institutions, policies, and principles

Toronto Vancouver Calgary

Regional planning 
institutions and principles

Intermittent

Metro Toronto Planning 
Board (1954–1971) had 
jurisdiction over the majority 
of the regional population. 
In the late 1980s and again in 
the late 1990s, the provincial 
government became the de 
facto regional planner.

Consistent

Lower Mainland Regional 
Planning Board (1949–69).
Greater Vancouver 
Regional District 
(1967–present).
Regional planning 
authority absent (1983–96).

Consistent

UniCity (1955–present).
Calgary Regional Planning 
Commission (1951–94).
Intermunicipal 
Development Plans 
(1998–present).

Regional governance Weak to nil

The Municipality of 
Metropolitan Toronto 
was a de facto regional 
government from 1953 to the 
late 1960s, when large-scale 
development spilled beyond 
its boundaries. 

Strong

Cross-municipal special-
purpose bodies have 
existed since the 1910s; 
most were absorbed into 
the GVRD by 1972.

Strong

UniCity (1955–present): 
The City of Calgary is a de 
facto regional government 
as it takes in the majority 
of the metropolitan 
population.

Greenfield development 
principles and policies Contiguous, fully serviced, comprehensively planned urban extensions

Promotion of 
intensification

Increasing

Provincial policy statements 
(1989–present) and 
some municipal plans 
(1980s–present).

High

Local and regional policies 
and plans (1960s–present).

Low

Alberta Land Use 
Policies (1996) encourage 
intensification where 
capacity exists.
City of Calgary Plan 
(1998): “sensitive 
intensification.”

Promotion of nodes High

Centres and nodes in Metro 
Toronto and local and 
regional municipal official 
plans (1980s–present).

High

“Regional towns”  
(1963–75).
“Town centres” 
(1975–present).

Low

Downtown revitalization.
Intensification of transit 
station areas and corridors 
(1979–present).

Urban containment role of 
rural land protection 

Low 

Feature-based protection.
Comprehensive protection: 
Niagara Escarpment Plan 
(1985) and Oak Ridges 
Moraine Conservation Plan 
(2001).

High 

Comprehensive 
protection: ORP rural 
zoning (1966–83), ALR 
(1973–present) and Green 
Zone (1996–present).

Low 

Other than Fish Creek 
Provincial Park, Nose Hill 
Park, and river valleys, no 
areas of comprehensive 
protection.
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5 
Comparing the Pattern to the Plan

Zack Taylor and Marcy Burchfield

Comparing policies and observed development patterns

Chapter 4 outlined the distinctive sets of regional planning principles, policies, and 
institutions that operate in each metropolitan region. This chapter explores the extent 
to which the regional land use patterns observed in Chapter 3 correspond to the long-
term planning ideas and principles active in each region — in other words, the degree 
to which planning authorities in each region got what they said they wanted. The 
analysis suggests that there is substantial correspondence between policies and land use 
patterns. The chapter continues with a consideration of possible explanations for these 
findings, and concludes with a discussion of avenues for further research. 

Promoting intensification 

Each region differs with respect to planned shares of growth to be accommodated on 
greenfield land rather than existing urban areas and where growth in existing urban 
areas is expected to go.

We can conceive of two general ways of promoting intensification through land use 
planning regulation: containment and centripetal incentives. 

Containment policies seek to limit, temporarily or permanently, outward urban 
expansion onto greenfield land. Nelson, Dawkins, and Sanchez (2007:20) categorize 
containment policies based on their objectives and strength:

Unbounded33  containment presumes no permanent outer limit to the urban area. 
The goal of policy is to obtain orderly, staged urban expansion that is fully serviced 
by necessary infrastructure. Denser forms of development are directed to a defined 
urban service area, while low-density forms of residential development are permitted 
outside the urban area only. Urban service areas are periodically extended to meet 
demand. Their primary example of this type is Minneapolis–St. Paul, Minnesota.

Bounded33  containment policies impose a medium-term urban growth boundary. It 
too can be extended, but much less readily. To protect productive agricultural and 
natural rural areas, urban development outside the boundary is strongly discouraged 
through zoning. Portland, Oregon, is their example for this model. Depending 
on how tightly the boundary is drawn, bounded may be more stringent than 
unbounded containment.

Natural33  containment, while not always given expression in policies, is enforced by 
physical limitations: mountains, bodies of water, deserts, or limitations on water 
supply. They put Los Angeles and Phoenix in this category.
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A fourth type, which they do not name, perhaps because it is not represented in 33

the United States, might be called comprehensive containment. Through zoning, 
easements, or the outright purchase of rural land, governments can limit urban 
expansion by comprehensively encircling a city with land that will remain 
permanently non-urban. Comprehensive containment is therefore more stringent 
than bounded and unbounded containment. Britain’s Greenbelts exemplify this 
type of containment. 

Centripetal incentives seek to make development in existing urban areas more attractive, 
thereby redirecting growth to infill and redevelopment sites that would otherwise go 
to greenfield land. One way of doing this through planning regulation is to designate 
special zones that permit or expedite higher-density development or redevelopment. 
Streamlined development permit processes and specialized zoning are often 
supplemented by fiscal measures, such as the rebate or deferral of property taxes or 
development impact fees, or up-front direct public investment into infrastructure and 
services. There is a long history of employing such incentives for transit station areas, 
neighbourhood or district town centres, and the rehabilitation of brownfield lands.

While containment is premised on making development on rural land more 
difficult, centripetal incentives seek to lower the cost of intensification. Both are 
generally understood to be components of “smart growth,” however defined (Danielsen 
et al., 1999; Jabareen, 2006; Onyschuk et al., 2001).

Containment policies and the intensification rate

Different forms of containment are used in all three regions, with varying degrees of 
strength. In Calgary (since the 1950s) and Toronto (since the 1980s), municipalities 
have been required to designate and manage a supply of serviced land for future 
urbanization. The outer edges of these zones are temporary — they are examples of 
unbounded containment. The conditions under which urban designation is permitted 
are higher in Toronto than in Calgary; since the beginning of the 1990s, Toronto-area 
municipalities must (at least in principle) demonstrate that infill and redevelopment 
opportunities have been exploited before expansions are permitted. 

No analogous provision exists at the provincial or regional level in Vancouver, 
where comprehensive greenfield land protection zones, as well as physical barriers, 
serve as comparatively inflexible limits on outward expansion. Vancouver’s rural land 
conservation measures are premised on a direct trade-off between urban development 
and the protection of agricultural and natural areas, while Toronto’s and Calgary’s 
are not. Indeed, observers consider the ALR the principal mechanism of growth 
containment and intensification promotion in the Vancouver region (Berelowitz, 2005; 
Smart Growth BC, 2002). Vancouver can best be categorized as a mixture of natural 
and comprehensive types of containment. 

Policymakers in the Toronto region have recently moved in the direction of 
comprehensive rural land protection, albeit by choosing to designate valuable natural 
features individually. Building on the protected status of the Niagara Escarpment 
and the Oak Ridges Moraine, which can be interpreted either as large-scale features 
or as a form of comprehensive land protection, the provincial government recently 
created a Greenbelt (Ontario, 2005a), which to some extent mimics the intent of the 
ALR in Vancouver. In the Calgary region, by contrast, periurban agricultural and 
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resource extraction areas have long been protected for their productive value, but have 
nonetheless been urbanized as needed. 

The effects of these policies are visible in the analysis. The intensification rates 
documented in Chapter 3 correspond to the degree of containment. Vancouver, with 
its physical boundaries and entrenched urban containment policies, experienced a high 
rate of intensification during the 1990s, while Calgary, largely uncontained, had a low 
intensification rate. Toronto’s level of containment grew stronger over the study period 
as the Province developed more prescriptive policies and engaged in comprehensive 
rural land protection; it is perhaps no surprise, then, that its level of intensification lies 
between those of Vancouver and Calgary.

Containment policies and the contiguity of the urban fringe

Authorities in all three regions have long planned for and successfully achieved 
orderly, fully serviced, and contiguous extension of existing settlements and avoided 
the “leapfrog” development found near many American cities (Galster et al., 2001; 
Theobald, 2001). In Toronto and Calgary, contiguity was seen as a means of achieving 
more efficient provision of water, sewer, and transportation infrastructure. In 
Vancouver, the exclusion of large swaths of land from urban use was intended to 
produce a clearly defined separation between urban and rural land. More recently, 
all three regions have sought to increase the efficiency of greenfield development by 
promoting the construction of more compact and dense urban forms. 

The urban fringe analysis in Chapter 3 suggests that these policies have been 
effective. In all three regions, the vast majority of additional urban land in the urban 
fringe area — 94% in Calgary, 91% in Toronto, and 94% in Vancouver — was added 
within 2 km of the existing urban area. Likewise, the transition from high to low levels 
of urban land density in the urban fringe is relatively sharp. In Calgary, higher urban 
land densities within 2 km of the existing urban area (double those of Vancouver 
and Toronto) may indicate greater efficiency in implementing contiguous urban 
development by a single planning authority. Generally, the size of discontiguous urban 
“patches” declines with distance from the edge of the urbanized edge in all three cities. 
Taken together, these findings indicate that the development of the urban fringe was 
fairly contiguous in the three regions during the study period. 

The impact of centripetal incentives

The designation of downtowns, nodes, centres, and other already urbanized zones as 
preferred destinations for growth are regulatory centripetal incentives. In Vancouver, 
the metropolitan core and designated “town centres” have attracted a significant 
amount of growth — almost 20% of all housing development during the study period. 
Indeed, according to the GVRD, the proportion of the region’s total housing located 
in those areas increased from 13.6% to 15.1% between 1991 and 2001 (GVRD, 2006a:B2). 
By and large, it seems that the GVRD’s town centres policy has been more successful 
at consolidating nodes than analogous policies in Toronto region, especially outside 
the City of Toronto itself. Calgary’s downtown has been the subject of revitalization 
policies since the 1970s, yet it has attracted only a small proportion of overall growth.

The GVRD also established a growth concentration area, an area to which new urban 
development was to be channelled. The 1999 Livable Region Strategic Plan called for 
the proportion of the region’s population within the GCA to rise from 65% to 70% 
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by 2021. Although the GCA was a statement of intent and a monitoring tool rather 
than a binding regulation, it has proved useful in tracking trends in the location of 
urban development. GVRD annual reports show that the proportion of regionwide 
population growth occurring in the GCA was higher in 1996–2001 than in 1991–95. 
At the same time, our analysis in Chapter 3 revealed a significant shift in the housing 
stock toward denser dwelling types and, consequently, a rise in gross urban density 
between 1991 and 2001. This suggests that the GCA and other policies had some effect.

Conclusions

In short, then, it appears that the land use outcomes observed in the Chapter 3 are 
largely in keeping with the planning policies and principles described in Chapter 4. 
(See Table 5.1 for a summary.) It would thus be easy to conclude that planning has 
been effective in these three regions; that planning principles have been put into 
successful operation. But we cannot definitively conclude that the policies directly 
caused the observed outcomes. Geographical, social, and economic factors may have 
influenced land use outcomes independently of, or in concert with, policies and 
plans. This is what Talen calls the problem of “multicausality” in evaluations of the 
effectiveness of plans (1996:255). In her view, there are too many causal factors in play 
to isolate the impact of any one, so finding evidence of correspondence between plans 
and observed development patterns is the most that can be achieved. Still, the fact that 
they correspond suggests that the policies have had some effect.

It is also possible that plans are self-fulfilling prophecies. Rather than altering 
“business-as-usual” development patterns, plans and policies may simply embody them. 
In other words, plans may reflect what an unfettered market would produce without 
policy intervention, or what suits the interest of powerful economic actors, including 
builders and developers. In each of these three cases, however, there is evidence 
that policymakers in each region intended to counter prevailing trends, or reshape 
the functioning of the market, by deliberately redirecting growth toward desired 
development patterns. As noted, authorities in all three regions reacted to scattered 
and unserviced urban growth in the early postwar period by establishing policies 
promoting contiguous and fully serviced greenfield development. More recently, 
both Toronto and Vancouver have sought to direct development activity to particular 
locations within the urbanized area.

Finally, due to the fragmentation of planning authority across multiple 
municipalities in Vancouver and Toronto, the regional policies described have not 
always been uniformly applied. Indeed, as discussed in Chapter 4, some municipalities 
have resisted regional or provincial policies at different times. Despite this, there has 
been enough consistency to permit the identification of overall patterns of policies and 
outcomes in these regions. (Being governed by a single authority, the Calgary region 
does not experience the uneven application of policies.)
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Table 5.1: Correspondence of policies and principles with land use outcomes

Land use 
outcomes

Regional plans, policies, and principles

Toronto Vancouver Calgary

Containment 
type

Relatively unbounded, though 
constrained on one side by 
Lake Ontario. The Oak Ridges 
Moraine and Greenbelt 
plans signal a transition to 
comprehensive containment.

Natural and comprehensive (the 
ALR and Green Zone).

Unbounded

Intensification 
rate

Intensification rate: 44% 
Correspondence: Positive

Plans and policies have 
increasingly favoured 
intensification since the 1980s, 
principally by establishing 
criteria for rezoning rural land 
for urban use.

Intensification rate: 80% 
Correspondence: Positive

Plans and policies have sought 
to direct growth away from peri-
urban farmland since at least the 
1960s. 
Since the 1970s, comprehensive 
rural land protections 
have limited the supply of 
developable land.

Intensification rate: 22% 
Correspondence: Positive

Plans and policies have long 
favoured incremental outward 
expansion onto greenfield land.

Nodal 
development

% of all dwellings in downtown 
and nodal planning areas: 6%
Correspondence: Weak

Nodal policies have existed in 
the City of Toronto since the 
late 1960s and in the region as a 
whole since the 1980s. Some have 
been more successful than others.

% of all dwellings in downtown 
and town centres: 19.4%
Correspondence: Positive

The town centre policy has 
existed in various forms since 
the 1960s.

% of all dwellings in 
downtown: 1.8%
Correspondence: Weak

Downtown redevelopment 
policies have existed since the 
1970s, but only a small amount 
of development activity has 
occurred there.

Contiguity 
of outward 
greenfield 
development 

% of urban patches within 2 km 
of the existing urban area: 85%
% of urban land in the urban 
fringe area added within 2 km of 
the existing urban area: 91%
Correspondence: Positive

Planned and fully serviced 
outward growth has been 
embedded in policy since the 
1950s.

% of urban patches within 2 km 
of the existing urban area: 95%
% of urban land in the urban 
fringe area added within 2 km 
of the existing urban area: 94%
Correspondence: Positive

Planned and fully serviced 
outward growth has been 
embedded in policy since the 
1950s.

% of urban patches within 2 km 
of the existing urban area: 80%
% of urban land in the urban 
fringe area added within 2 km 
of the existing urban area: 94%
Correspondence: Positive

Planned and fully serviced 
outward growth has been 
embedded in policy since the 
1950s.
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Possible explanations for the correspondence between plans and 
observed outcomes

Accepting Talen’s caution regarding the difficulty of disentangling multiple potential 
causes, this section proposes several possible explanations for the correspondence 
between plans and land use outcomes. Four related lines of explanation are considered: 
path dependence and the continuity of regional institutions, the flexibility of governance 
arrangements, the existence of factors that overcome barriers to institutional collective 
action, and the existence of a shared planning culture.

Path dependence and the continuity of regional institutions 

Path dependence is the notion that institutional choices, once made, are difficult to 
reverse. Once a new government, agency, or department is established, a staff hired, and 
work begun, they tend to continue. The cost of changing or dismantling entrenched 
organizational structures, practices, and relationships is higher than maintaining 
the status quo, and so relatively inflexible “paths” take shape. Each action depends 
on previously made choices. Path dependence is an important concept in historical 
institutionalist studies in political science and sociology, which seek to explain why 
some institutions and policies persist over time while others change (Mahoney & 
Rueschemeyer, 2003; Steinmo, Thelen, & Longstreth, 1992). 

Path dependence leads us to expect policies to be relatively stable and coherent over 
time, especially if reinforced by institutional structures, and to be more effective if they 
are consistently applied over the long term. Therefore regions with a higher degree 
of continuity of planning institutions and governance structures over time will likely 
exhibit a stronger correspondence between planning policies and outcomes.

Among our three cases, Calgary exhibits the greatest degree of institutional 
continuity. Since the 1950s, the City of Calgary has incrementally expanded its 
territorial jurisdiction through annexation as its population grew, resulting in an 
administratively unified urban region. Between 1951 until 1994, a regional planning 
agency provided for control of subdivision activity in the fringe area beyond the City’s 
borders. Since 1994, the fringe zone has been regulated by intermunicipal agreement. 
Still, the long-term policy of progressive annexation has ensured that the vast majority 
of the metropolitan population falls within the City’s boundaries. As a result, the 
impact of the abolition of Calgary’s Regional Planning Commission in 1994 has 
perhaps been less extensive than if the planning authority in the region were more 
fragmented. 

By comparison, the Vancouver and Toronto regions feature more complex 
intergovernmental systems. The desire to achieve policy consistency across multiple 
municipal jurisdictions led both regions to establish regional authorities early in 
the postwar period. In Vancouver, however, regional planning and governance 
arrangements have proved much more durable than in Toronto. The Lower Mainland 
Regional Planning Board lasted 20 years and the GVRD (now Metro Vancouver) has, so 
far, lasted another 40. The LMRPB’s original set of planning ideas was carried on by the 
GVRD, modified and extended over time, and has survived the abolition of regional 
planning between 1983 and 1996. As with Calgary, therefore, Vancouver’s planning and 
governing institutions have shown remarkably continuity in their form and policy 
content.
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In Toronto, attempts to institutionalize regional planning have rarely lasted long. 
A coherent and consistent set of regional planning policies has been applied only 
through provincial intervention, and provincial attention to regional affairs has been 
intermittent at best. Created and ultimately destroyed by the Ontario government, 
the Metro Toronto Planning Board (1953–71) is the only independent regional 
planning authority Greater Toronto has ever had. Provincial experiments with direct 
intervention such as the 1970s Toronto Centred Region concept and the Office for the 
Greater Toronto Area (1988–98), did not last long. The Greater Toronto Services Board 
(1998–2001) was abolished by the provincial government before it had the chance to 
acquire planning powers. Only after the end of the study period were new institutions 
for regional planning created, although the provincial government, not municipalities, 
took the commanding role. 

On the face of it, it seems that path-dependent dynamics are in play, and are 
reinforced in two of the three metropolitan areas by a high level of institutional 
continuity. Calgary and Vancouver have had relatively stable institutions and planning 
policies over the long term, and have achieved outcomes that correspond to stated 
policies. Toronto’s more inconsistent institutional and policy frameworks have 
produced inconsistent results. Where policies have been consistently applied, even if by 
different institutions at different times, they appear to have been effective. For example, 
Metro’s early insistence on a contiguous urban fabric coupled with full servicing was 
later embedded in provincial policies. Policies that have been less consistently adopted 
and applied by Toronto-area municipalities and the provincial government, such as 
planning for nodes and town centres, have been less successful. 

The flexibility of governance arrangements

Another possible explanation is that regional institutions are more likely to endure 
if they can adapt to changing circumstances. The institutional features of British 
Columbia’s regional districts appear to have played a pivotal role in ensuring their 
durability. To use Tennant and Zirnhelt’s (1973) phrase, they were a “gentle imposition” 
of the provincial government, designed to enable groups of proximate municipalities 
to resolve regional issues without extensive (and politically costly) provincial 
intervention.1 

In the Vancouver area, this arrangement led to incremental expansion of services 
provided by the regional district: hospitals (1967); regional planning (1969); water, 
sewerage and drainage, and public housing (1971); parks and pollution control (1972); 
and collective bargaining and solid waste management (1974). Some of these services 
— water, sewerage and drainage, and planning (under the LMRPB), for example — 
were already regionalized under single-purpose bodies. The flexibility of the regional 
district is illustrated by the fact that municipalities outside the regional district were 
able to participate in particular GVRD-provided services as time went on. For example, 
Langley and Maple Ridge contracted with the GVRD to receive water and sewer 
services before becoming full members in 1989. In short, the GVRD has been able to 
respond to changing circumstances by adding responsibilities and territory over time.

The Toronto region’s structures have proven less flexible. Frisken notes that 
municipalities outside Metro have long seen regional cooperation as an infringement 

1 The one large-scale provincial incursion into the local planning process, the Agricultural Land 
Reserve, has been embraced by both municipalities and the private sector, and survived the transition 
of power to governments of other political stripes.
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on their autonomy. Moreover, in its early years, Metro had limited interest in what 
happened beyond its borders (Frisken, 2008:317–18). The creation of the regional 
municipalities and the demise of the Metropolitan Planning Board in the early 1970s 
institutionalized this divide. Since then, regional policies regulating the pattern 
of urban development have been put into effect only through provincial fiat. It is 
impossible to know what would have happened if the provincial government had 
chosen a different institutional structure when it created Metro in the early 1950s, or 
extended Metro’s upper-tier government outwards to cover the growing fringe areas 
instead of creating the regional municipalities in the 1960s and 1970s, or followed 
the Golden Commission’s recommendation in 1996 to consolidate the upper-tier 
governments in the GTA. If instituted early enough in time, a “thinner,” more flexible 
structure akin to the British Columbia’s regional districts might have fostered greater 
bottom-up regional collaboration with less provincial intervention, and been better 
able to adapt to the ever-wider territorial expansion of the region. 

By following a long-term policy of periodic annexation of surrounding territory, the 
City of Calgary has also proved to be a flexible structure of regional government. By 
internalizing most urban development in the region into a single municipality, Calgary 
has avoided much of the need for intergovernmental collaboration in the region. 

overcoming barriers to institutional collective action

Proponents of smart growth have long seen the creation of regional planning 
institutions or metropolitan governments as essential conditions for the creation 
and implementation of a coherent program of region-wide growth management (see 
discussion in Phares, 2004). In the United States, advocacy for the creation of two-tier 
systems of general-purpose metropolitan government or special-purpose planning 
agencies peaked in the 1960s and 1970s (ACIR, 1961, 1977). In that country, a few 
successes and numerous high-profile failures have illustrated the high costs, political 
and otherwise, of superimposing new institutions with coercive powers on top of 
existing local governments that jealously guard their autonomy.2 

More recently, literature on the new regionalism has emphasized voluntary 
mechanisms of intermunicipal cooperation (Norris, 2001; Vogel, 2002). In this 
literature, the central problem is one of identifying the conditions under which 
municipal authorities will or will not work together to achieve regional goals. 
Feiock (2009) conceptualizes this as a problem of institutional collective action. In 
metropolitan areas where authority is divided among multiple municipalities — that 
is, governmentally fragmented regions — or ones in which the central city lacks the 
capacity or weight to drive the regional policy agenda, the costs of intermunicipal 
cooperation are expected to outweigh the benefits. The reasoning is simple: the more 
players there are at the table, the more difficult it is to achieve agreement on objectives 
and enforce compliance to them. 

In a related argument, Lewis (2004) has described the effects of what he calls 
supersuburbs, large suburban municipalities that offer a more diverse (and “urban”) 

2 Indeed, of the hundreds of metropolitan areas in the United States, very few have general-purpose 
authorities charged with planning or the provision of services that are institutionally separate from 
local governments. In Portland, Oregon, for example, the Metro government is directly elected, while 
in Minneapolis–St. Paul, the Metropolitan Council is appointed by the governor of Minnesota. These 
are the exceptions. In every other metropolitan area with a regional authority, that authority exists 
through voluntary agreement of area municipalities and often without any basis in state law. 
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set of services to their residents, are more institutionally complete, and compete 
directly with the central city for economic development. In his view, these suburban 
municipalities, by establishing a polycentric power structure in the region, are 
expected to undermine regional collaboration, or least a regional agenda imposed by 
a dominant, hegemonic central municipality. (In the Toronto region, for example, the 
City of Toronto is the central city, while Mississauga would qualify as a supersuburb.) 
Lewis reports that supersuburbs are rare in the United States; there are only 245 
suburban municipalities with a population of over 50,000 in the entire country, most 
of them in the western states. 

What light can our findings for Toronto, Vancouver, and Calgary shed on the largely 
American debate on governmental fragmentation and institutional collective action, 
and to what extent can this literature help us understand urban development outcomes 
in the three regions?

In general, Canadian metropolitan areas tend to be less fragmented than American 
regions of similar population. While the Toronto region as defined in this study 
contains 27 municipalities, Philadelphia contains about 400, Boston and Detroit about 
300, and Dallas 200 (Demographia 2006). The supersuburb phenomenon also seems to 
be more common in some of Canada’s large metropolitan regions than in the United 
States. In the Vancouver region in 2001, the City of Vancouver accounted for about 
28% of the population of the GVRD, while ten suburban municipalities, or almost 
half, met Lewis’s criterion of having more than 50,000 residents. Even in 1971, the City 
of Vancouver accounted for less than half of the region’s population, and six of the 15 
incorporated suburban municipalities in the GVRD (40%) had populations of over 
50,000 (see Table 5.2). 

The story is similar in the Toronto region (See Table 5.3). Before Ontario’s 
comprehensive restructuring of municipal government in the early 1970s, the region 
outside Metro Toronto was composed of a patchwork of townships, towns, and villages, 
the vast majority of which had populations of less than 50,000. The creation of the 
regional municipalities of Hamilton-Wentworth, Halton, Peel, York, and Durham 
not only renovated the existing county structure, but also reduced the number 
of municipal units at the lower tier. Amalgamations in the 1990s further reduced 
the overall number of municipalities in the region. Metro’s share of the regional 
population was 63% in 1971 and 49% in 1991, while the former City of Toronto’s was 
21% and 14% in those two years. Both of these proportions declined further between 
1991 and 2001.
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Table 5.2 Vancouver region municipal populations, selected years

Municipality 1971 1991 2001

Anmore (part of Electoral Area B before 1987) –  741  1,344
Belcarra (part of Electoral Area B before 1979) –  586  682
Bowen Island (part of Electoral Area C before 1999) 218 2,199  2,957
Burnaby 125,000  158,858  193,954
Coquitlam 52,200  84,021  112,890
Delta 45,200  88,978  96,950
Electoral Area A 3,550  4,534  8,034
Electoral Area B 950 260 –
Fraser Mills (amalgamated with Coquitlam 1971) 157 – –
Langley, City (joined GVRD 1989) –  19,765  23,643
Langley, Township (joined GVRD 1989) –  66,040  86,896
Lions Bay 400  1,328  1,379
Maple Ridge (joined GVRD 1995) – –  63,169
New Westminster 42,100  43,585  54,656
North Vancouver, City 32,000  38,436  44,303
North Vancouver, District 57,200  75,157  82,310
Pitt Meadows (joined GVRD 1995) – –  14,670
Port Coquitlam 19,600  36,773  51,257
Port Moody 10,800  17,712  23,816
Richmond 61,400  126,624  164,345
Surrey 96,700  245,173  347,825
Vancouver, City (central city) 422,300  471,844  545,671
West Vancouver 36,300  38,783  41,421
White Rock 10,300  16,314  18,250
GVRD 1,016,375 1,537,711  1,980,422
City of Vancouver as % of GVRD population 42% 31% 28%
Supersuburbs (suburbs > 50,000) 6 7 10
Total number of suburbs 15 18 21
Supersuburbs as % of all suburbs 40% 39% 48%

Values for municipalities with populations of over 50,000 are shown in boldface. First Nations 
reserves are omitted. Note that some municipalities, including Pitt Meadows and Maple Ridge, 
participated in some regional services prior to becoming full members of the GVRD. “Suburb” 
refers to municipalities outside the City of Vancouver.
Source: GVRD, Annual Reports (1971, 1991, 2001).

a  Large-scale municipal reorganization in the 1970s means that few municipal boundaries in 1971 
correspond to those in later years. The first number in the “1971” column indicates the number of 
census subdivisions. The second number in brackets indicates those with a population of more 
than 50,000.

b  The area of the former City of Toronto had a population of 713,130 in 1971 and 676,352 in 2001. 
Metro Toronto had a population of 2,086,015 in 1971.

c  In 1971 and 1991, “suburb” refers to a census subdivision outside the former City of Toronto. In 2001, 
it refers to a census subdivision outside the amalgamated City of Toronto.

Source: Statistics Canada, Census Tract Bulletin 1971: Series B (1974); Statistics Canada, E-STAT.
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Table 5.3 Toronto region municipal populations, selected years

Upper- / Single-tier municipality 1971a Lower-tier municipality 1991 2001

Metro Toronto (pre-1998)
City of Toronto (post-1998)

6 (6)

Toronto (former) 635,395
2,481,494

(Lower-tier 
municipalities 

abolished 1998)

Scarborough 524,598
Etobicoke 309,993
North York 562,564
York 140,525
East York 102,696

Wentworth County (pre-1973)
Hamilton-Wentworth RM (1973–2001)
City of Hamilton (post-2001) 8 (1)

Hamilton 318,499
490,268

(Lower-tier 
municipalities 

abolished 2001)

Ancaster 21,988
Dundas 21,868
Flamborough 29,616
Glanbrook 9,726
Stoney Creek 49,968

Halton County (pre-1973)
Halton RM (post-1973) 5 (1)

Burlington 129,575 150,836
Halton Hills 36,816 48,184
Milton 32,075 31,471
Oakville 114,670 144,738

Peel County (pre-1973)
Peel RM (post-1973) 7 (1)

Mississauga 463,388 612,925
Brampton 234,445 325,428
Caledon 34,965 50,595

York County (pre-1971)
York RM (post-1971)

8 (0)

Vaughan 111,359 182,022
Markham 153,811 208,615
Richmond Hill 80,142 132,030
Newmarket 45,474 65,788
Aurora 29,454 40,167
King 18,121 18,533
East Gwillimbury 18,367 20,555
Georgina 29,746 39,263
Whitchurch-Stouffville 18,357 22,008

Durham RM (created from parts of Ontario and 
Durham Counties in 1974)

13 (1)

Brock 11,057 12,110
Uxbridge 14,092 17,377
Scugog 17,810 20,173
Pickering 68,631 87,139
Ajax 57,350 73,753
Whitby 61,281 87,413
Oshawa 129,344 139,051
Clarington 49,479 69,834

Toronto region 2,920,000 4,687,245 5,571,770
City of Toronto (former) as % of regionb 21% 14% 12%
Metro Toronto as % of regionb 63% 49% 45%
Supersuburbs (suburbs > 50,000)c 9 17 15
Total number of suburbsc 47 36 26
Supersuburbs as % of all suburbs 19% 47% 58%

Values for municipalities with populations of over 50,000 are shown in boldface. 
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Municipal restructuring and population growth increased the number of 
supersuburbs in the Toronto region over time. Since before 1971, each of the six lower-
tier municipalities within Metro Toronto had a population of over 50,000. By 1991, 
North York and Scarborough had populations that rivalled that of the central city, the 
former City of Toronto. Outside Metro, but within the region defined in this study, 
about 10% of suburbs3 had populations of over 50,000 in 1971. This rose to 37% in 1991 
and to 48% in 2001.  

In short, Vancouver and Toronto are governmentally fragmented (although Toronto 
has become less so over time owing to municipal restructuring) and feature suburban 
municipalities that rival the central city in population, expenditures, and institutional 
sophistication.

Counting up the number of municipalities in a region can only tell us so much. 
It may be that the total number of local governments in a metropolitan area, or even 
their relative size, is less relevant than the effective number of authorities involved in 
planning. The effective number can change over time, even if the actual number of 
municipal governments does not. The appearance of fragmentation can be deceiving. 

Consider the Toronto case. Throughout the 20th century, the provincial government 
maintained oversight over subdivision and infrastructure provision. In the 1950s and 
1960s, a single authority, the Metropolitan Toronto Planning Board, regulated the 
structure of greenfield development.4 By 2001, the region as defined in this study 
was composed of two single-tier municipalities (Toronto and Hamilton) and four 
upper-tier regional municipalities which between them contained 24 lower-tier 
municipalities. Since in Ontario lower-tier official plans are required to conform 
to upper-tier plans, the main elements of urban structure are defined at the upper 
tier, including expansions to the urban area. As a result of this hierarchical system, 
the Toronto region can be thought of as being segmented effectively into six semi-
autonomous planning authorities, over which the provincial government has 
intermittently exerted a unifying influence. 

Vancouver contained 21 municipalities, one unincorporated electoral area, and one 
treaty First Nation in 2001. The restoration of the GVRD’s planning authority by the 
1996 Growth Strategies Act means that we can speak of the region having one effective 
regional planner. While achieving consensus on regional planning goals has not always 
been easy, the evidence suggests that, contrary to some pessimistic predictions (Tomalty, 
2002), area municipalities have come around in the end. 

In Calgary, the problem of intergovernmental cooperation and intermunicipal 
collective action is moot. The region has long possessed a unified planning authority — 
the City — and its ability to set a regional planning agenda has not been challenged by 
small suburban municipalities.

In short, governmental fragmentation and the presence of supersuburbs cannot 
on their own explain the presence or absence of correspondence between planning 
policies and the urban development outcomes observed in Chapter 3. Indeed, the 
greater sophistication and capacities of the larger Toronto- and Vancouver-area 

3 Note that Table 5.3 shows the number of census subdivisions, not the number of incorporated 
municipalities. In 1991 and 2001, these are identical. In 1971, however, census subdivisions subsumed 
incorporated villages, towns, and townships. As a result, the stated total number of “suburbs” should 
be considered a minimum. For example, the Vaughan and Markham census subdivisions within York 
County include parts of Thornhill, which was incorporated as a police village in 1931. The village was 
administratively independent of neighbouring Vaughan and Markham Townships. 

4 The Ontario government’s Community Planning Branch retained final approval over subdivisions. 
The MTPB’s recommendations to the Minister were generally followed.
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suburban municipalities may have strengthened rather than weakened their ability 
to implement regional planning policies. To the extent that the political and fiscal 
costs of intermunicipal cooperation have been offset in the two cities, other factors are 
responsible. Post (2004) proposes several possible influences, including the existence 
of shared objectives or trust, the presence of leaders who advocate for a regional 
perspective in policy making, and coercion or intervention by senior governments. 

Trust and leadership appear to have been especially important in Vancouver, as 
the continuity of regional institutions over the long term has given local politicians, 
planners, and administrators a stable forum to develop durable relationships. Artibise 
et al. (2004) characterize Vancouver’s experience as “do-it-yourself regionalism”: bottom-
up, intermunicipal cooperation, buttressed by extensive community involvement that 
has boosted local governing capacity (1993:364, 358). The continuation of regional 
planning activities during the 1983–96 period, after planning by regional districts 
had been abolished by the province, is testament to the strength of this capacity. The 
enactment of a mutually acceptable regional plan after the restoration of regional 
planning powers in 1996 can be credited in no small part to the leadership of former 
Mayor of Vancouver (later Premier) Gordon Campbell.

Provincial government intervention, either in the form of policy direction or 
legislation establishing institutions for regional cooperation and planning, has reduced 
the number of effective planning authorities in all three regions. In Calgary, provincial 
support for the City’s incremental annexation reduced the effective number of actors 
to one. In Vancouver, the region’s municipalities have long jealously guarded their 
autonomy, consistently resisting direct intervention by the Province and, in the early 
1960s, a proposal for a Toronto-style, two-tier metropolitan government. Still, the 
regional districts and the consensus-based process through which regional plans are 
established and enforced are enabled by provincial legislation. In Toronto, regional 
institutions and policies have come into existence only through provincial action. And 
when provincial interest in regional affairs has waned, barriers to collective action have 
increased. 

Perceived limits to growth and planning culture 

Another important factor in lowering the political and fiscal costs of cooperation is 
the presence of shared planning and governance norms and ideas. Certain principles, 
cultural predispositions, norms, and visions can become embedded in day-to-day 
practice. All of these constitute explicit or implicit rules that guide action, organize 
collective behaviour, and limit the range of options that may be considered. They 
need not be formalized or articulated. A tacit consensus held by politicians, planning 
professionals, or the general public can be as difficult to dislodge as an official policy. 
The impact of these sorts of social institutions have been widely discussed in the social 
sciences (Hall & Taylor, 1996; Mahoney & Rueschemeyer, 2003; North, 1990; Pierson 
& Skocpol, 2002; Thelen, 2002) and, increasingly, in the literature on planning (Verma, 
2007). 

Sanyal draws special attention to a particular kind of social institution — planning 
culture, “the collective ethos and dominant attitudes of planners [as professionals] 
regarding the appropriate role of the state, market forces, and civil society in 
influencing social outcomes” (2005:xii). Professional planners have a privileged role 
in shaping land use policies. As a result, the ideas and approaches embedded in local 
planning practice must be taken seriously. These are the product of practitioners’ 
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training, local innovations in response to challenges, and the diffusion of ideas 
throughout the profession as a whole. Planning cultures are path dependent. The 
everyday reproduction of particular ideas, norms, and practices in planning and 
regional intermunicipal collaboration further entrenches them.

The experience of all three cases also suggests that geography — physical limits to 
urban expansion — plays a formative role in shaping planning culture. Perceptions 
of limits (or the lack of them) are embedded in the planning policies of all three 
regions. We have seen that Calgary, which is relatively unconstrained by geography, 
has exhibited a high degree of consistency in planning ideas. Calgary does not suffer 
from a lack of planning, nor does it lack effective institutions and policies. Its planning 
policies have been primarily and consistently directed toward the efficient production 
and servicing of low-cost housing on greenfield land, rather than intensification. 

Long before the Second World War, Vancouver’s constrained setting — a basin 
bounded by water, mountains, and the border with the United States — impressed on 
planners and citizens alike the need to regulate urbanization, even though it would 
be many decades before potentially developable land in the region would be fully 
exploited. Even today, according to Metro Vancouver land use figures (2006), non-rural 
residential, institutional, industrial, commercial, and roadway lands account for about 
one-quarter of the region’s land area, while agriculture and “open and undeveloped” 
lands account for about 19% and 9%, respectively. The ALR and the Green Zone 
represent voluntary constraints on growth, albeit ones backed up by long-term physical 
limits. Vancouver could have chosen a different development path, but instead adopted 
conservation-oriented planning ideas and principles that have been consistently 
followed for half a century, even during the 13-year period after regional planning was 
abolished by the provincial government in 1983. 

In Toronto, by contrast, there is no immediate physical limit to outward urban 
expansion north of Lake Ontario. Perhaps as a result, no early consensus emerged in 
Toronto on long-term limits to growth. In fact, Toronto’s location on a large freshwater 
lake made the provision of comprehensive water and sewer services easier than in 
Vancouver and Calgary. In effect, the creation of Metro in the early 1950s constituted 
the harnessing of the lake’s infrastructural potential to the rapid economic expansion 
of the 1950s and 1960s, which in some sense has continued to this day. Only with the 
rise of environmentalism and the perception of the costs of growth in the 1970s and 
1980s did planning practice shift its emphasis from enabling expansion to managing 
growth.

other possible factors

Beyond institutional continuity and flexibility, factors that lower barriers to collective 
action, and planning culture, it is important to acknowledge some additional possible 
influences: the potential for intensification in existing urban areas, land economics, the 
public acceptance of intensification, and the size of the urban area.

The existing use of land enables or constrains policy choices. One region’s existing 
urban area may contain more opportunities for intensification than another’s. Older 
cities such as Toronto and Vancouver may have a greater supply of fallow industrial 
lands ripe for redevelopment than newer ones like Calgary. In Chapter 3 we saw that 
in Toronto’s Core Areas and Older Suburbs, housing of all types increased through 
the study period in absolute terms. In Vancouver and Calgary, by contrast, the number 
of single detached dwellings decreased, while the higher density forms increased. 
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This may suggest that redevelopment in Toronto is occurring on former employment 
lands rather than in low-density residential areas. The analysis suggests, however, that, 
on its own, gross density is a poor proxy for the availability of opportunities for infill 
and redevelopment. For example, Calgary, with the lowest gross urban density, has the 
lowest intensification rate of the three regions studied.

The historical development of the rural fringe also matters. A supply of what 
Hardwick (1974) calls “rurban” development — very low-density, semi-rural residential 
areas whose parcels can be further subdivided — may also be an important source of 
developable land. Indeed, the planned filling-in of these sorts of areas is occurring in 
parts of Langley and Surrey today. 

The gap between the price of new and previously developed land may also be 
important. If all other factors are held the same, greenfield development is expected 
to be less expensive than infill, which in turn is expected to be less expensive than 
redevelopment. It may be, however, that containment and centripetal incentives 
in Vancouver have reduced the price gap between greenfield development and 
intensification to the point at which redevelopment becomes a price-competitive 
option on a wider scale for private developers. If so, this would help explain the finding 
that intensification is more spatially dispersed in Vancouver than in the other two 
regions. Without comprehensive data on land and construction costs, however, it is not 
possible to ascertain whether this is the case.

Regional differences in public receptivity to intensification should also be 
acknowledged. Some have argued that Vancouverites prefer higher-density urban 
environments, while Calgarians prefer the opposite (Berelowitz, 2005:220; Sandalack 
& Nicolai, 2006:89). Yet people can and do move freely among these and other cities 
as economic cycles affect the labour market and the location of jobs, and apparently 
adjust to the “housing cultures” of other cities. Consumer demand for certain types of 
housing is often treated as a given, when it may be a much more fluid concept. 

The public acceptance of intensification and denser greenfield development is likely 
also a product of perceived costs and benefits (Boarnet & Crane, 2001). Increases in 
traffic congestion, for example, have led to calls for intensification strategies that would 
shift travel behaviour away from the car toward mass transit and reduce the need to 
travel by car to employment and amenities. 

Larger urban areas may face different problems in this regard (Prud’homme & Lee, 
1999). The population of Calgary has only recently surpassed one million, a milestone 
Toronto had reached by the end of the Second World War and Vancouver by 1971. 
Problems associated with the large geographic spread of the Toronto region relative to 
Vancouver, and of both regions relative to Calgary, may have played a role in shaping 
planning ideas and public perceptions in each region over time. Indeed, there are 
signs that Calgary is starting to perceive limits to growth (CBC, 2006). It may not be 
possible, however, to untangle the complex interactions among demographic change, 
the cost of housing, changing preferences for different housing types and surrounding 
built environments, and the cost and convenience of different locations within a given 
region.

Implications for governance and policy

This report brings together an analysis of satellite and census data with policy history 
to expand our understanding of how and why three Canadian city-regions have grown 
over time. Vancouver is often held up as a model of sustainable development and 
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good planning, while Calgary and Toronto have been condemned for unplanned, 
automobile-oriented, low-density sprawl. Rather than play into these stereotypes, we 
hope to foster discussion about the merits of different approaches to planning and 
metropolitan governance. Indeed, contrary to the common characterization of typical 
suburban development as “unplanned,” the policy review shows that the urbanizing 
fringe of all three regions has long been highly regulated.  

It is easy to assume that Vancouver’s relatively high density can be attributed 
to constrictions on growth caused by the presence of mountains and sea, and that 
Calgary’s low density is the result of the lack of geographical restrictions on its 
expansion, but the reality is not so simple. As much as Vancouver’s mountains and 
ocean and Calgary’s open prairie function as long-term physical determinants of 
growth patterns, their more important effect is symbolic, insofar as they shape the local 
practice and culture of planning. 

What are the implications of this study for metropolitan governance and planning 
policy? In general terms, we have found that local governments and decision-makers 
have the autonomy and capacity to chart distinct growth paths, even constrained 
as they are by provincial and national governments, as well as powerful economic, 
social, and geographic factors. This finding counters the argument that intermunicipal 
competition for economic growth leads to convergence on a particular package of 
market-oriented policy prescriptions for urban development (Harvey, 1982; Logan & 
Molotch, 2007; Peterson, 1981). At the same time, it lends support to more recent 
studies that seek to link different institutional configurations and social and political 
alignments to the development of the capacity to make different policy choices, and 
bring about different outcomes (Savitch & Kantor, 2002; Sellers, 2002; Stoker & 
Mossberger, 1994).

More specifically, this study suggests that planning policies intended to organize and 
direct urban growth are more likely to be effective if they are consistently pursued over 
the long term and are buttressed by supportive regional institutions. 

This study also underlines the importance of senior governments — Canadian 
provinces or U.S. states — in shaping the institutional environments within which 
regional planning and politics operates. The American “new regionalism” literature has 
focused on the ability of municipalities to organize on their own to achieve regional 
objectives. In Canada, to a substantial degree, provincial interventions and institution 
building have determined the political and fiscal costs and benefits of intermunicipal 
collaboration. Alberta’s framework of incremental annexation, combined with the 
regional planning districts, dropped the cost of intermunicipal collaboration almost 
to zero. British Columbia’s regional district system has also proved to be a flexible 
facilitator of intermunicipal cooperation. In Ontario, however, the empowerment of 
multiple local planning authorities without local mechanisms of regional integration 
has put the province in the role of regional planner, a role that it has not consistently 
embraced. 

Avenues for future research

Perhaps the most important achievement in this study is the creation of a method that 
allows for consistent longitudinal comparisons of cities for which high-quality satellite 
imagery and fine-grained census data are available. Previous comparisons of cities have 
foundered on differences in defining local jurisdictions and different ways of tracking 
and recording growth in different places. Our method enables “apples-to-apples” 
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comparison of urban form to assess the long-term outcomes of plans and policies in 
city-regions in other provinces, states, and countries. For example, an evaluation of the 
much-lauded Portland region in Oregon might shed further light on the effectiveness 
of urban growth boundaries at promoting intensification. As new iterations of the 
census are released, the empirical analysis can be applied to more recent periods. 
(Going backwards to 1981–91 or earlier periods is difficult, owing to census data 
incompatibilities and the fact that higher-resolution satellite imagery is available only 
for years after 1984.) 

This study focused only on residential growth. A fuller picture would include an 
analysis of designated employment lands — in Calgary, for example, an analysis of 
employment land might help explain the high rate of land conversion between 1991 
and 2001 relative to the other two regions.

Future research should also include the use of finer-resolution satellite imagery 
(such as SPOT Image with Landsat Thematic Mapping) to determine, for example, 
whether large-lot, low-density developments can be better captured to better 
understand their role in processes of urban development and metropolitan growth. 

More research should also be conducted on the use of spatial metrics to describe 
urban development patterns. Some metrics that were examined on a trial basis for this 
study were set aside because it was not clear how to interpret the results in light of 
urban development policies. Much of this type of research was developed in the field 
of ecology; very little research relates spatial metrics to theories of urban growth and 
development.

Finally, the study could benefit from deeper examination of local and provincial 
plans, policies, and politics. In seeking a useful level of abstraction, this study did not 
engage in close analysis of the impacts and behaviour of elected, community, and 
interest-group leaders; the roles of individual planning professionals in introducing 
and reproducing particular practices and norms; and the intricacies of the political 
processes by which new institutions and policies are created. This project should be 
considered a foundation on which more detailed analyses can be built. 



[ This page is intentionally left blank for pagination purposes ]



93

Appendix A 
Explanation of Methods

Defining and measuring urban land

The following summarizes the main steps used to derive the built-up urban area data 
sets for each of the three regions. The process involves using image processing software 
to analyze satellite imagery (from Landsat Thematic Mapper 5) and to classify each 
pixel within the respective area under study as (a) built (urbanized areas), (b) unbuilt 
(greenlands, agricultural land, or rural open space), or (c) water. Further work was 
required to deal with areas classified in this process as urban that occur in largely 
rural areas and vice versa. The result of the process is the “urban land base” and urban 
boundary — a line separating the built-up area 
from undeveloped land or greenfields. Figure 
A.1 outlines the processing steps. 

image pre-processing

We used satellite images from the United 
States Geological Survey. The pre-processing 
step involved importing the data into the 
software that would be used for classification 
and then ensuring consistency across the data. 
Because satellite images vary according to the 
time of year and time of day they were taken, 
as well as by cloud cover, leaf cover, and so 
forth, inconsistencies among the images need 
to be reconciled, so that the classification step 
will produce consistent results each time the 
procedure is applied.

For ease in processing, each study area was 
divided into areas with similar land cover and 
terrain characteristics, and each of these areas 
was analyzed separately. For example, the Toronto 
region was broken down into three general areas: 
mostly urbanized; mostly rocks and wetlands; 
mostly farmland. The classification system 
distinguishes between hard and non-hard surface, 
and it is necessary to ensure clear distinctions 
between a hard surface that represents a rock 
outcropping and one that represents a building.

The images were further enhanced to prepare 
for the pixel-by-pixel analysis (a pixel represents 
roughly 30 x 30 m2 on the ground, or 900 m2). 
Since 30 m2 may contain a mixture of elements, 
these enhancements were designed to:

Figure A.1 Processing steps in the image analysis

Data preparation
• Data selection / conversion
• Database preparation
• Geometric correction
• Image segmentation

Classification
• Input channel preparation
• Selecting training sample sites
• Classification
• Saving the resulting classification

Enhancements
• PCA
• Texture analysis
• NDVI (ERDAS)
• Tasseled cap (ERDAS)

Accuracy assessment
• Input classification
• Input referenced data
• Validate samples site by site
• Save and produce accuracy reports

Accuracy reports
• Confusion matrix
• Accuracy statistics

post-processing classification
• Urban class refinement
• Non-urban class refinement
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identify the most important element represented by each pixel (for example, a large 33

building surrounded by lawns would be classified as “built” and a large farm field 
with a small building in it would be classified as “unbuilt”);
identify textural patterns within and around each pixel that would facilitate 33

classification (for example, a ploughed field would not appear green in the image, 
but would have to be classified as unbuilt);
categorize the “greenness” of a pixel in the unbuilt area (for example, an area of 33

healthy vegetation in a rural area would be distinguished from the less-green 
vegetation of a downtown urban park);
consolidate all the kinds of land use and textures associated with agriculture (which 33

includes many kinds of ground cover), and distinguish agricultural land from land 
that has been cleared for development.

image classification

In this step, the computer analyses each pixel in the data set and applies one of the 
three categories: (a) built (hard surface), (b) unbuilt (permeable surface), or (c) water. 
This process requires the researcher essentially to “train” the software, by applying a 
classification algorithm to about 100 “training sites,” and comparing the results to aerial 
photography to confirm whether the classification is accurate. The training sites are 
not individual pixels, but groups of pixels that represent a particular land cover or land 
use. Once the researcher is satisfied that the algorithm is producing reliable results, the 
algorithm can then be applied to the entire database.

A further step is required to verify the results for the area as a whole. This step is 
similar to the training process, in that the researcher compares the classification to a 
high-resolution aerial photograph, to confirm that the computer has correctly classified 
the image. Hundreds of sample sites were randomly chosen and analysed in this way, 
and the results showed that the algorithm was 100% accurate for water and 96−98% 
accurate for green areas. Identifying urban areas was also quite accurate (93−95%) in 
urban areas, but less so in rural areas, since many features of a rural area (buildings, 
roads, etc.) tend to be classified as urban. This problem was dealt with in the post-
processing stage.

Post-processing

At this point, the data yields a map in three categories representing built areas, unbuilt 
areas, and water, but the results are not yet usable for defining an urban boundary. 
There are many pixels classified as “built” in the unbuilt (rural) area, and “unbuilt” 
pixels in the urban area. The post-processing stage is intended to clarify these anomalies 
and ensure that the urban boundary indicates the consolidated built-up area and 
excludes scattered built structures in the rural area.

First, the data is converted from raster (pixel-by-pixel data) format to vector format 
(polygons representing continuous urban or rural areas). Once this process is complete, 
the result is:

a rural area dotted with many individual polygons or clusters of polygons that are 33

classified as “built” — these are known as “noise”;
an urban area filled with unbuilt “holes.”33
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First, the “noise” was removed. The decision was made, after 
testing different areas, to remove all clusters of 500 or fewer 
pixels from the rural area (roughly 45 hectares). This mainly 
removed barren land represented by fallow fields or excavated 
areas. Additionally, this step removed things like hamlets at 
rural intersections, small highway commercial areas, and other 
minor areas of development outside urban areas. In a later step, 
some of these areas were added back if they occurred within two 
kilometres of a large, urban polygon (45 hectares). 

Second, roads, which appear as urban areas, or “linear noise,” 
were removed from rural areas. A database of roads was overlaid 
on the data and all the roads were reclassified from built to 
unbuilt. Of course, this removed all the roads from urban areas, so 
the researchers then had to reclassify the roads in the urban areas 
once this process was complete. A similar process was followed for 
highway ramps.

Figure A.2 illustrates the results of the road removal process. 
Figure A.2a is the original Landsat 5 TM image used in the 
analysis. Note the north-south roads in white. Figure A.2b shows 
the urban area data set before the roads have been removed. 
Note that only the major highways and arterials are successfully 
captured in the analysis. Figure A.2c shows the results after the 
roads have been removed. Note that only road segments that are 
surrounded by urban development have been retained in the final 
data set. 

Third, the researchers did an extra layer of analysis outside 
large urban polygons (45 hectares). A two-kilometre ring was 
drawn around these areas and the polygons within that ring were 
scrutinized. Urban areas of more than 10 hectares in this zone 
were considered part of the contiguous urban fabric; everything 
else was classified as green.

Fourth, the researchers removed some (but not all) of the 
“holes” within the urbanized area. All holes of one hectare or less 
were reclassified as urban. 

The final post-processing step included a set of rules that 
describes the relationship between the 1990 and 2001 data sets 
and addresses any conflicts between the two. If it was found that 
a pixel was classified as unbuilt in 2001 but built in 1990, then the 
imagery was checked for both years as a form of validation. Both 
data sets were modified to incorporate the validation results.

At the end of the image analysis procedure, two data sets were 
created. The first version was an urban data set that contained 
holes, representing non-urban land uses such as ravines, large 
municipal parks, golf courses, etc. We refer to this version as the 
“Swiss cheese” urban area. The second version fills in all holes to 
form a continuous urban area. 

The “Swiss cheese” version is used in calculation where area 
matters, for example, to measure increases in urban land or 
density. The continuous version was used whenever the urban 

Figure A.2 illustration of the linear 
removal process
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land base needed to be integrated with census geography, for example, in an overlay 
operation or during a selection process. 

Understanding the distinction between the two data sets is important. Since the 
amount of vegetated land cover varies between regions, there is a potential for over-
estimating a region’s urban land base if the continuous urban area is used to calculate 
the increase in urban land. For example, Nose Hill Park in Calgary is a very large urban 
park (1,100 hectares), located at the urban edge in 1990, but by 2001, urban development 
completely encircled the park (see Figure A.3). If the continuous urban area data set 
was used to calculate the increase in urban land, it would have been over-estimated by 
over one thousand hectares. In Toronto, the extensive ravine system that runs through 
the urbanized area represents a large area of non-urban land use that may also have the 
potential to inflate the urban land base. 

Analysing development patterns at the urban fringe

Our analysis focused on describing patterns of new development at the urban fringe. In 
this analysis, the urban fringe is defined as land within four kilometres of the edge of 
the 1990 urban land base. For all three regions, almost all greenfield development that 
occurred between 1991 and 2001 was in this area.1 Three landscape pattern metrics were 
used to analyze the composition of the urban fringe area and the configuration of new 

1 In Toronto, more than 97% of greenfield development occurred within four kilometres of the 1990 
urban land base. In Vancouver and Calgary, the figures were approximately 99%.

Figure A.3 The effect of nose hill Park in Calgary on calculating the urban land base 
in 1990 and 2001
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development (the increase in urbanized land as reflected in differences between the 
2001 and 1990 land base) within it.

Urban land density

Urban land density is the ratio of newly urbanized land to all land potentially available 
for development.2 The change in urban land density across the urban fringe area 
represents variations in the amount of greenfield development occurring across this 
space. The urban fringe area was segmented into 16 bands that radiated from the edge 
of the 1990 urban land base; each band measured approximately 250 metres across. 
For each band, an urban land density value was calculated by dividing the amount of 
new urban land (the increase in urbanized land between 1990 and 2001) by the total 
amount of land available for development in each band. The extent of urbanized 
land was recorded for each band. The large number of bands enabled us to capture 
subtle changes in the composition of new development, which might not have been 
detectable with a smaller number of bands (Gar-on Yeh, 2001). 

Percentage of urban patches and average patch size

The other two landscape pattern metrics were calculated based on an urban patch 
analysis, which describes new development as discrete urban areas, or urban patches, as 
they are often called in the urban ecology literature. For these metrics, we aggregated 
the 16 bands into four “superbands,” each measuring one kilometre across. A smaller 
number of bands was chosen to minimize the severing of urban patches. 

First, the number of urban patches per band was calculated. This illustrates how new 
development is distributed across the urban fringe. In order to compare this metric 
across all three regions and account for differences in size among the three regions, we 
expressed it as the percentage of urban patches in each band to all urban patches in the 
fringe area. 

The last landscape metric measured average urban patch size (hectares) and 
compared the size of urban patches across the urban fringe. 

Estimating the rate of intensification 

Estimating the rate of intensification involved integrating our urban land base with 
fine-grained census data from Statistics Canada on the total number of dwellings and 
the number of new dwellings constructed between 1991 and 2001. Urban land cover 
data aligns particularly well with fine-grained census units such as blocks, because the 
boundaries of these census units are often defined by urban features such as roads. 

Estimating rates of intensification requires the integration of three spatial data sets: 
(1) an urban land base, (2) census block units, and (3) Dissemination Areas (DA). The 
census variables (numbers) used to calculate the rate of intensification include total 

2 To calculate the land potentially available for development, we removed constraints to development 
(such as protected areas, First Nations reserves, water bodies, and urbanized land developed before 
1990) from the developable land area. In Vancouver, 2001 urban areas that overlapped with the Green 
Zone were counted as “developable.” The Green Zone has many small holes that coincide with roads, 
which are not legally part of the Green Zone. Most of the overlap occurred along roads within the 
Green Zone. 
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private occupied dwellings (aggregated to 
the block) and dwellings classified according 
to their period of construction (aggregated 
to the dissemination area). From the period-
of-construction variable, we selected only 
those dwellings classified as having been built 
between 1991 and 2001. 

Figure A.4 provides an overview of the 
process used to isolate the census units of 
interest and calculate an intensification rate. 
The details of the methodology can be found 
in Burchfield et al. (2007).

The next step was to map the location 
of intensification dwelling units. Although 
total dwelling counts are available for census 
blocks, the numbers of new dwellings (those 
built between 1991 and 2001) are available 
only for census dissemination areas (DAs), a 
larger spatial unit. The maps therefore indicate 
the net increase in the number of dwellings 
between 1991 and 2001 within each DA that lie 
mostly within 1990 built-up urban area. The 
number of dwelling units are located on the 
maps at the centroid (or geographic centre) of 
each dissemination area.

Why are we calling our measure of 
intensification an estimate?

Our method produces an estimate of 
historical intensification that is not without 
possible sources of error. In any data analysis, 
there are inexactitudes and sources of error, 
but we are confident that these are within an 
acceptable margin. The following likely have a 
minimal effect on the accuracy of the results:

Random rounding and suppression of census data1. 
Use of the period-of-construction variable, which is based on a 20% sample and 2. 
therefore does not represent exact numbers. 
Delineation of the extent of the 1990 urbanized area3. 
Classification of Census Blocks as “inside” or “outside” the 1990 urbanized area4. 
Assumption that all dwellings in Census Blocks “outside” 1990 urbanized area were 5. 
built after 1990

Of the possible sources of error, the one that may have the most impact on the results is 
the choice of threshold — selecting blocks in which 50% of the area is inside the 1990 
urban boundary (see Step 4a in Figure A.4). The choice of 50% as the threshold for 
inclusion introduces some uncertainty into the method. There is a risk of improperly 

Figure A.4 overview of the process 
used to estimate intensification rate

Delineation of the built-up 
urban area for 1990
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Step 1(c): Sum results of 1(b) dwellings 
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classifying units, since some Census Blocks classed as “inside” will include some 
dwellings “outside,” and vice versa. The assumption is that these misclassifications will 
largely cancel each other out. 

The risk has also been mitigated by the use of Census Blocks, the smallest 
geographic units available. Because of the way Census Block boundaries are defined, 
the risk is small and again, within acceptable limits. See Figure A.5 for a comparison 
of the alignment between census geography and urban areas. The classification 
threshold represents a conservative selection of Census Blocks. 

The location of intensification

In Chapter 3, intensification is mapped according to the number of intensification 
dwelling units in each Dissemination Area. A graduated circle method is used to map 
the relative number of dwelling units in each DA. The circle is located in the centroid 

Figure A.5 a comparison of the alignment between census boundaries and the 1990 urban area data set in the 
lower-tier municipality of markham, ontario
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(approximate centre) of the DA. If a DA is large and irregularly-spread, the centroid 
may actually be outside the DA and the 1990 urbanized area. In these cases, we moved 
the centroid so that it was inside the DA and urbanized area and readers would not be 
confused when reading the maps. 

Analysing the significance of spatial patterns

The spatial data exploratory software, GeoDa, was employed to calculate two spatial 
statistics from the intensification data: Moran’s I (a global indicator of spatial 
autocorrelation) and LISA (a local indicator of spatial autocorrelation). Usually, 
these spatial statistics are applied to variables that are calculated as a rate rather than 
absolute numbers, because absolute numbers may be influenced by differences in the 
population of the underlying geographical units. But since Dissemination Areas are 
already standardized based on population, there is validity in calculating both statistics 
on the absolute number of intensification units within a DA. 

A requirement of the LISA is the construction of a weights table, which describes 
the local neighbourhood in which the statistic is calculated. The weights table, 
sometimes referred to as a connections matrix, describes the interrelationship among 
geographic units — in our case, DAs. For each Dissemination Area, the closeness of 
its neighbouring DAs can be based on a distance threshold or an adjacency threshold. 
After testing a number of scenarios, we chose to define a DA’s neighbourhood based on 
an adjacency relationship — that is, whether or not boundaries touched. A matrix was 
calculated based on first-order adjacency, so that if a DA immediately touched another 
DA in the vertical, horizontal and diagonal direction, it was considered a part of the 
neighbourhood for the DA of interest (first-order refers to immediate neighbours).

For our analysis, only DAs with a large number of intensification units that showed 
a high degree of spatial autocorrelation at the 95% confidence level were mapped, i.e. 
only statistically significant observations were mapped. 

Examining submetropolitan patterns of urban growth

Two different census geographic units were used to divide the regions into three 
submetropolitan zones: Core Areas, Older Suburbs, and Newer Suburbs. In Toronto 
and Vancouver, Census Subdivisions were employed, but in Calgary, which is one large 
Census Subdivision, Census Dissemination Areas were used. The Core Areas category 
represents urban areas that were established before 1951, but in all three regions, it is 
possible for greenfield development to occur in these areas. For example, greenfield 
development can occur along the waterfront, either river or lakeside. In the Toronto 
region’s Core Area, greenfield development opportunities still exist in the old City of 
Hamilton. 

As discussed in Chapter 1 and 2, a rural component of the population exists in every 
metropolitan region. When statistics are aggregated to the level of the region, this 
component typically represents a very small percentage of the metropolitan population 
as a whole. However, we felt that the rural population needed to be removed from the 
submetropolitan zone analysis, since it could skew results in the Older Suburbs and 
Newer Suburbs.
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Therefore, after dividing a region into three zones, a second analysis was performed. 
We used fine-grained census geography, Enumeration Areas and Dissemination Areas, to 
represent the urban population within each zone. After testing a number of scenarios, 
the following GIS operations were applied to the 1990/1991 and 2001 urban and census 
geography data sets:

Intersect census geography with continuous version of urban land base.1. 
Dissolve on census geography ID, whereby urban polygons are grouped by a unique 2. 
census unit ID.
Join tables of urban land base geography with census geography through unique 3. 
census ID, whereby each census unit has all attributes from census geography plus 
the amount of urban area in each unit.
Create a new field in the census geography table that calculates the proportion of 4. 
urbanized area in each census unit.
Select census geographical units that have a minimum of 40% urban area 5. or 50 
hectares of urban land. This selection includes census units in the large, core urban 
area.
Select census geographical units that have a minimum of 30 hectares 6. and a 
minimum of 10% urban (both criteria must be met in this selection). This selection 
includes larger census units at the edge of the urban area, but excludes large, rural 
census geographical units.

Enumeration areas were geographical units used to collect statistics from the 1991 
census, and dissemination areas were used to report statistics from the 2001 census. 
However, the boundaries of the two sets of fine-grained census geography are not 
consistent. Considering that the statistics were aggregated to the three zones, each of 
which covers a large area, the slight mismatch between these two fine-grained census 
geographies is expected to have a minimal impact on the overall trends and findings 
reported in Chapter 3. 

In comparing the totals in population and dwellings aggregated by this method 
from the submetropolitan results to those derived from the region-wide results, we find 
that the rural population represents 5% or less of the total population in each region 
and 4% or less of all region-wide dwellings (see Table A.1). 

Table A.1 Comparison of region-wide and submetropolitan values

A B A — B A — B

Region-wide sum Sub-metropolitan sum Difference (1991) Difference (2001)

1991 2001 1991 2001 n % n %

Toronto Population 4,682,420 5,572,094 4,432,705 5,413,963 249,715 + 5% 158,131 + 3%

Dwelling units 1,655,410 2,015,003 1,576,850 1,960,937 78,560 + 5% 54,066 + 3%

Vancouver Population 1,598,205 1,985,568 1,523,760 1,907,396 74,445 + 5% 78,172 + 4%

Dwelling units 608,755 757,065 583,530 729,735 25,225 + 4% 27,330 + 4%

Calgary Population 710,240 878,718 686,725 871,486 23,515 + 3% 7,232 + 1%

Dwelling units 262,340 330,325 255,295 327,905 7,045 + 3% 2,420 + 1%
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To better understand this “missing” population, 
Figure A.6 illustrates the rural hinterland in Hamilton, 
an area of the Toronto region, using different types of 
imagery and census maps. Figure A.6a shows this area 
as depicted in the satellite image used in the analysis. 
Rural roads are seen in white and along these roads are 
small white dots. Figure A.6b shows the same area with 
census blocks overlaid onto the satellite image. Small 
census blocks are an indication of areas with higher 
population, and large census blocks are areas with a 
lower population. In both figures, a black box outlines 
the area shown in Figure A.6c. This figure is an air 
photo provided by Google Maps. The air photo image 
includes more detail than our satellite image, indicating 
that those white dots are houses along the rural road and 
concentrations of a few houses, perhaps representing 
smaller lots that were subdivided from a larger rural 
lot. This area is a good example of large-lot low-density 
settlements in the rural area of a large metropolitan 
region. 

As shown in Figure A.6b, the census geography 
covers a very large area as it tries to capture population 
at a minimum threshold to ensure anonymity and 
privacy, so that individuals or individual households 
cannot be identified. In this example two principles are 
illustrated: (1) the imagery we are using in our analysis 
is not at a fine enough resolution, or detail, to capture 
isolated and sparse development in rural areas and (2) 
census geography is not adequate to capture small areas 
of population without aggregating population to large 
census units. 

After the selection of census geography was 
performed, the “Swiss-cheese” version of the urban land 
base corresponding to this geography was extracted, and 
its area summed for each zone. This was used to calculate 
urban densities for the submetropolitan numbers in 
Chapter 3.

Figure A.6 an example of rural settlements in 
hamilton, ontario, as illustrated by imagery and  
census geography

Ü
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Appendix B 
Supplementary Maps
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Figure B.1 Growth and constraints on development: Toronto

1991 2001

Population 4,682,400 5,572,100

Dwellings 1,655,400 2,015,000

Urban area (ha) 138,700 178,100
All values rounded to the nearest hundred. 

* Represents 1990.
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Figure B.2 Growth and constraints on development: Vancouver

1991 2001

Population 1,598,200 1,985,600

Dwellings 608,800 757,100

Urban area (ha) 56,600 65,600
All values rounded to the nearest hundred. 

* Represents 1990.

*
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Figure B.3 Growth and constraints on development: Calgary

1991 2001

Population 710,200 878,700

Dwellings 262,300 330,300

Urban area (ha) 24,600 35,300
All values rounded to the nearest hundred. 

* Represents 1990.

*
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Table C.1 Change in housing stock composition, 1991—2001, by dwelling type

Submetropolitan zone

Toronto Core Areas Older Suburbs Newer Suburbs All Zones
Single 
detached

1991 (dwellings in zone as % of all zones) 20.1% 35.4% 44.5% 100.0%
2001 (dwellings in zone as % of all zones) 17.8% 30.8% 51.3% 100.0%
Change in zone as % of all change within dwelling type 8.2% 11.5% 80.3% 100.0%
Change in dwelling type as % of all change within zone 28.4% 29.0% 61.3% 50.1%

Medium-
density 
housing

1991 (dwellings in zone as % of all zones) 36.4% 33.0% 30.6% 100.0%
2001 (dwellings in zone as % of all zones) 30.2% 29.7% 40.1% 100.0%
Change in zone as % of all change within dwelling type 9.5% 18.8% 71.8% 100.0%
Change in dwelling type as % of all change within zone 15.8% 23.1% 26.7% 24.4%

Apartments 1991 (dwellings in zone as % of all zones) 41.8% 41.0% 17.2% 100.0%
2001 (dwellings in zone as % of all zones) 40.5% 40.5% 19.0% 100.0%
Change in zone as % of all change within dwelling type 32.0% 37.3% 30.7% 100.0%
Change in dwelling type as % of all change within zone 55.9% 47.9% 11.9% 25.5%

All dwellings 1991 (dwellings in zone as % of all zones) 31.0% 37.0% 32.0% 100.0%
2001 (dwellings in zone as % of all zones) 28.1% 34.0% 38.0% 100.0%
Change in zone as % of all change within dwelling type 14.6% 19.8% 65.6% 100.0%
Change in dwelling type as % of all change within zone 100.0% 100.0% 100.0% 100.0%

Vancouver
Single 
detached

1991 (dwellings in zone as % of all zones) 26.0% 21.5% 52.5% 100.0%
2001 (dwellings in zone as % of all zones) 23.4% 19.8% 56.8% 100.0%
Change in zone as % of all change within dwelling type – 7.5% – 0.8% 108.3% 100.0%
Change in dwelling type as % of all change within zone – 4.3% – 1.0% 29.5% 16.1%

Medium-
density 
housing

1991 (dwellings in zone as % of all zones) 35.4% 20.8% 43.8% 100.0%
2001 (dwellings in zone as % of all zones) 29.9% 19.4% 50.7% 100.0%
Change in zone as % of all change within dwelling type 20.1% 16.8% 63.1% 100.0%
Change in dwelling type as % of all change within zone 24.6% 44.8% 36.7% 34.3%

Apartments 1991 (dwellings in zone as % of all zones) 55.5% 23.6% 20.9% 100.0%
2001 (dwellings in zone as % of all zones) 52.7% 21.2% 26.1% 100.0%
Change in zone as % of all change within dwelling type 44.9% 14.6% 40.6% 100.0%
Change in dwelling type as % of all change within zone 79.6% 56.7% 34.3% 49.9%

All dwellings 1991 (dwellings in zone as % of all zones) 37.7% 22.1% 40.2% 100.0%
2001 (dwellings in zone as % of all zones) 35.8% 20.2% 44.0% 100.0%
Change in zone as % of all change within dwelling type 28.1% 12.8% 59.0% 100.0%
Change in dwelling type as % of all change within zone 100.0% 100.0% 100.0% 100.0%

Calgary
Single 
detached

1991 (dwellings in zone as % of all zones) 12.7% 33.9% 53.4% 100.0%
2001 (dwellings in zone as % of all zones) 8.6% 24.6% 66.7% 100.0%
Change in zone as % of all change within dwelling type –1.5% 1.3% 100.3% 100.0%
Change in dwelling type as % of all change within zone –28.8% 12.0% 84.3% 74.2%

Medium-
density 
housing

1991 (dwellings in zone as % of all zones) 13.2% 35.4% 51.4% 100.0%
2001 (dwellings in zone as % of all zones) 13.0% 34.4% 52.5% 100.0%
Change in zone as % of all change within dwelling type 12.4% 30.3% 57.3% 100.0%
Change in dwelling type as % of all change within zone 49.2% 62.0% 10.3% 15.8%

Apartments 1991 (dwellings in zone as % of all zones) 55.6% 29.8% 14.5% 100.0%
2001 (dwellings in zone as % of all zones) 52.1% 28.3% 19.6% 100.0%
Change in zone as % of all change within dwelling type 27.4% 17.7% 55.0% 100.0%
Change in dwelling type as % of all change within zone 79.8% 26.5% 7.2% 11.6%

All dwellings 1991 (dwellings in zone as % of all zones) 22.9% 33.0% 44.0% 100.0%
2001 (dwellings in zone as % of all zones) 18.6% 27.3% 54.1% 100.0%
Change in zone as % of all change within dwelling type 4.0% 7.7% 88.3% 100.0%
Change in dwelling type as % of all change within zone 100.0% 100.0% 100.0% 100.0%

How to read this table: Within each dwelling type row, the “1991” and “2001” sub-rows show the proportion of dwellings of 
each type that existed in each submetropolitan zone in each year. The third sub-row shows the change — in other words, 
the net increase or decrease — in dwellings between 1991 and 2001 as a percentage of all dwellings of the same type in all 
submetropolitan zones.  The fourth sub-row shows the change in dwellings between 1991 and 2001 as a percentage of the change 
in all type of dwellings within the same submetropolitan zone. 
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Table C.2 Change in housing stock composition within submetropolitan zones, 1991—2001

Submetropolitan zone

Toronto Core Areas Older Suburbs Newer Suburbs

1991 Single detached 29.6% 43.6% 63.3%

Medium-density housing 20.6% 15.6% 16.7%

Apartments 49.8% 40.9% 19.8%

All dwelling types 100.0% 100.0% 100.0%
2001 Single detached 29.5% 42.0% 62.7%

Medium-density housing 20.1% 16.3% 19.8%

Apartments 50.4% 41.6% 17.4%

All dwelling types 100.0% 100.0% 100.0%
Change (%) Single detached – 0.4% – 3.5% – 0.9%

Medium-density housing – 2.1% + 5.0% + 18.3%
Apartments + 1.1% + 1.8% – 12.2%

Vancouver Core Areas Older Suburbs Newer Suburbs

1991 Single detached 33.4% 47.2% 63.2%

Medium-density housing 14.6% 14.7% 17.0%

Apartments 51.9% 37.8% 18.3%

All dwelling types 100.0% 100.0% 100.0%
2001 Single detached 27.4% 41.0% 54.0%

Medium-density housing 16.2% 18.6% 22.3%

Apartments 56.3% 40.3% 22.7%

All dwelling types 100.0% 100.0% 100.0%
Change (%) Single detached – 18.0% – 13.1% – 14.5%

Medium-density housing + 10.8% + 26.3% + 31.5%
Apartments + 8.5% + 6.4% + 23.7%

Calgary Core Areas Older Suburbs Newer Suburbs

1991 Single detached 30.4% 56.6% 66.7%

Medium-density housing 11.4% 21.4% 23.3%

Apartments 58.2% 21.6% 7.9%

All dwelling types 100.0% 100.0% 100.0%
2001 Single detached 27.5% 53.7% 73.2%

Medium-density housing 13.3% 24.0% 18.4%

Apartments 59.2% 22.0% 7.7%

All dwelling types 100.0% 100.0% 100.0%
Change (%) Single detached – 9.5% – 5.1% + 9.8%

Medium-density housing + 16.1% + 12.3% – 20.8%

Apartments + 1.8% + 1.4% – 3.3%

Note: Moveable dwellings are not shown, but are included in “all dwellings” amounts.
Positive change values are shown in boldface.
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Table C.3 Toronto intensification by lower-tier municipality, 1991—2001

Lower-tier municipality (grouped 
by upper-tier municipality)

Intensification 
dwelling units

% of all intensification 
dwelling units in  

upper-tier municipality
% of all intensification 
dwelling units in region

Toronto 63,298 100.0% 48.1%
York 23,467 100.0% 17.8%
Vaughan 7,862 33.5% 6.0%

Markham 7,804 33.3% 5.9%

Richmond Hill 5,366 22.9% 4.1%

Newmarket 1,180 5.0% 0.9%

Aurora 488 2.1% 0.4%

Georgina 392 1.7% 0.3%

Whitchurch-Stouffville 285 1.2% 0.2%

East Gwillimbury 80 0.3% 0.1%

King 10 0.0% 0.0%

Peel 22,745 100.0% 17.3%
Mississauga 16,423 72.2% 12.5%

Brampton 6,156 27.1% 4.7%

Caledon 166 0.7% 0.1%

Durham 10,940 100.0% 8.3%
Pickering 2,858 26.1% 2.2%

Whitby 2,502 22.9% 1.9%

Oshawa 2,418 22.1% 1.8%

Ajax 1,479 13.5% 1.1%

Clarington 1,439 13.2% 1.1%

Uxbridge 134 1.2% 0.1%

Scugog 110 1.0% 0.1%

Brock 0 0.0% 0.0%

Halton 6,316 100.0% 4.8%
Burlington 3,507 55.5% 2.7%

Oakville 2,234 35.4% 1.7%

Halton Hills 335 5.3% 0.3%

Milton 240 3.8% 0.2%

Hamilton 4,725 100.0% 3.6%
Total 131,491 – 100.0%
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Figure 1.1 Policy constraints on urban expansion

Toronto:
Study area boundary, 2001, Statistics Canada
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Green policy area, Oak Ridges Moraine Plan, Niagara 

Escarpment Commission
First Nations Reserve, 2001, Statistics Canada
Lakes and Rivers, National Hydro Network (NHN), GeoBase
Vancouver:
Study area boundary, Metro Vancouver
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto  
Green policy area, Metro Vancouver
First Nations Reserve, 2001, Statistics Canada
Lakes and Rivers, 2001, Statistics Canada & DMTI Spatial 
U.S.A. boundary, Environmental Systems Research Institute, 

Inc. ESRI Data & Maps CD
Calgary:
Study area boundary, 2001, Statistics Canada
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Green policy area, AltaLIS, Digital Mapping for Alberta
First Nations Reserve, 2001, Statistics Canada
Lakes and Rivers, DMTI Spatial 

Figure 1.2 study areas for three regions, Toronto, 
Vancouver, and Calgary, mapped at the same scale

Toronto:
Study area boundary, 2001, Statistics Canada
Landsat 7, 1999–2003, United States Geological Survey
Lakes, National Hydro Network (NHN), GeoBase 
Vancouver:
Study area boundary, 2001, Statistics Canada
Landsat 5 Thematic Mapper, 2001, United States Geological 

Survey
Lakes and Rivers, 2001, Statistics Canada & DMTI Spatial 
U.S.A. boundary, Environmental Systems Research Institute, 

Inc. ESRI Data & Maps CD
Calgary:
Study area boundary, 2001, Statistics Canada
Landsat 7, 2001, United States Geological Survey 
Lakes and Rivers, DMTI Spatial 

Figure 2.2 similar spectral characteristics of different 
land uses
Landsat 7, 1999–2003, United States Geological Survey 

Figure 2.3 Bands used in the urban fringe analysis

Toronto:
Study area boundary, 2001, Statistics Canada
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Policy constraints to development, Niagara Escarpment 

Commission & 2001 Statistics Canada
Lakes, National Hydro Network (NHN), GeoBase
Vancouver:
Study area boundary, Metro Vancouver
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Policy constraints to development, Metro Vancouver & 2001 

Statistics Canada
Lakes and Rivers, 2001, Statistics Canada & DMTI Spatial 
Calgary:
Study area boundary, 2001, Statistics Canada
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Policy constraints to development, AltaLIS & 2001 Statistics 

Canada
Lakes and Rivers, DMTI Spatial 

Figure 2.5 Configuration of submetropolitan zones

Toronto:
Submetropolitan zones, Neptis Foundation and University of 

Toronto (based on 2001 Statistics Canada)
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto 
Lakes, National Hydro Network (NHN), GeoBase
Vancouver:
Submetropolitan zones, Neptis Foundation and University of 

Toronto (based on 2001 Statistics Canada)
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Lakes and Rivers, 2001, Statistics Canada & DMTI Spatial 

Appendix D 
Data Sources for Figures



Growing Cities112

Calgary:
Submetropolitan zones, Neptis Foundation and University 

of Toronto (based on 2001 Statistics Canada)
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Lakes and Rivers, DMTI Spatial 

Figure 3.1 study areas for the Toronto, Vancouver, and 
Calgary metropolitan regions, shown at the same scale
Same as Figure 1.1

Figure 3.4 The location of intensification in Toronto
Dissemination Areas, 2001, Statistics Canada (centroids 

shown)
Occupied Private Dwellings, 2001, Statistics Canada 

(underlying numerical data)
Period of Construction for Dwellings, 1991–2001, Statistics 

Canada (underlying numerical data)
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Municipal boundary, 2001, Statistics Canada
Major transit (Subway), 2001, Toronto Transit Commission
Study area boundary, 2001, Statistics Canada
Lakes, National Hydro Network (NHN), GeoBase

Figure 3.5 The location of intensification in Vancouver
Dissemination Areas, 2001, Statistics Canada (centroids 

shown)
Occupied Private Dwellings, 2001, Statistics Canada 

(underlying numerical data)
Period of Construction for Dwellings, 1991–2001, Statistics 

Canada (underlying numerical data)
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Municipal boundary, 2001, Statistics Canada
Major transit (Expo Sky Train), 2001, Metro Vancouver
Study area boundary, 2001, Statistics Canada
Lakes and Rivers, 2001, Statistics Canada & DMTI Spatial 

Figure 3.6 The location of intensification in Calgary
Dissemination Areas, 2001, Statistics Canada (centroids shown)
Occupied Private Dwellings, 2001, Statistics Canada 

(underlying numerical data)
Period of Construction for Dwellings, 1991–2001, Statistics 

Canada (underlying numerical data)
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Municipal boundary, 2001, Statistics Canada
Major transit (C-Train), 2001, City of Calgary, Transportation 

Department, Calgary Transit
Study area boundary, 2001, Statistics Canada
Lakes and Rivers, DMTI Spatial 

Figure 4.7 Calgary’s annexations (1884—2009) 
Annexation history, 2009, City of Calgary Planning 

Department
Study area boundary, 2001, Statistics Canada
Municipal boundary, 2001, Statistics Canada
Lakes and Rivers, DMTI Spatial 

Appendix A.2 illustration of the linear removal process
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Landsat 5 Thematic Mapper, 2001, United States Geological 

Survey

Appendix A.3 The effect of nose hill Park in Calgary on 
calculating the urban land base in 1990 and 2001
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Landsat 7, 2001, United States Geological Survey 

Appendix A.5 a comparison of the alignment between 
census boundaries and the 1990 urban area data set in the 
lower-tier municipality of markham, ontario
Dissemination Areas, 2001, Statistics Canada
Blocks, 2001, Statistics Canada
Urbanized area, 1990, Neptis Foundation and University of 

Toronto

Appendix A.6 an example of rural settlements in 
hamilton, ontario, as illustrated by imagery and census 
geography
Blocks, 2001, Statistics Canada
Landsat 5 Thematic Mapper, 2001, United States Geological 

Survey
Google Imagery, 2009, Digital Globe, First Base Solutions, 

GeoEye

Appendix B.1 Growth and constraints on development: 
Toronto
Study area boundary, 2001, Statistics Canada
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Municipal boundary, 2001, Statistics Canada
Major highway, National Road Network (NRN), GeoBase
Subway, 2001, Toronto Transit Commission
Green policy area, Oak Ridges Moraine Plan, Niagara 

Escarpment Commission
First Nations Reserve, 2001, Statistics Canada
Lakes and Rivers, National Hydro Network (NHN), 

GeoBase
Shuttle Radar Topography Mission (SRTM) imagery, The 

Consortium for Spatial Information (CGIAR-CSI)
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Appendix B.2 Growth and constraints on development: 
Vancouver
Study area boundary, Metro Vancouver
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto 
Municipal boundary, Metro Vancouver
Major highway, DMTI Spatial 
Expo Sky Train, 2001, Metro Vancouver
Green policy area, Metro Vancouver
First Nations Reserve, 2001, Statistics Canada
Lakes and Rivers, 2001, Statistics Canada & DMTI Spatial 
U.S.A. boundary, Environmental Systems Research Institute, 

Inc. ESRI Data & Maps CD
Digital Elevation Model (DEM) imagery, Canadian Digital 

Elevation Data (CDED), GeoBase

Appendix B.3 Growth and constraints on development: 
Calgary
Study area boundary, 2001, Statistics Canada
Urbanized area, 1990, Neptis Foundation and University of 

Toronto
Urbanized area, 2001, Neptis Foundation and University of 

Toronto
Municipal boundary, 2001, Statistics Canada
Major highway, DMTI Spatial 
C-Train, 2001, City of Calgary, Transportation Department, 

Calgary Transit  
Green policy area, AltaLIS, Digital Mapping for Alberta
First Nations Reserve, 2001, Statistics Canada
Lakes and Rivers, DMTI Spatial 
Digital Elevation Model (DEM) imagery, Canadian Digital 

Elevation Data (CDED), GeoBase

Appendix B.4 locations of designated node and 
downtown planning areas

Toronto:
Node boundary, Dissemination Areas, 2001, Statistics Canada 

(aggregated)
Municipal boundary, 2001, Statistics Canada
Major highway, National Road Network (NRN), GeoBase
Transit system (Subway), 2001, Toronto Transit Commission
Lakes, National Hydro Network (NHN), GeoBase
Vancouver:
Node boundary, Dissemination Areas, 2001, Statistics Canada 

(aggregated)
Municipal boundary, Metro Vancouver
Major highway, DMTI Spatial 
Transit system (Expo Sky Train), 2001, Metro Vancouver
Lakes and Rivers, 2001, Statistics Canada & DMTI Spatial 
Calgary:
Node boundary, Dissemination Areas, 2001, Statistics Canada 

(aggregated)
Municipal boundary, 2001, Statistics Canada
Major highway, DMTI Spatial 
Transit system (C-Train), 2001, City of Calgary, Transportation 

Department, Calgary Transit  
Lakes and Rivers, DMTI Spatial 
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X 
Glossary

Agricultural Land Reserve (ALR) (British Columbia): a provincial zoning plan dating 
from 1973 that excludes from urban development approximately 47,000 km2 of 
agricultural land province-wide — about 5% of the province’s land base.

Average household size: in a given territory, the population divided by the number of 
occupied dwellings. For a variety of social and economic reasons, average household 
size in industrialized countries has been in decline for several decades. The prospect of 
fewer residents occupying the same physical space as time goes on may have negative 
implications for the efficient provision of public services and infrastructure.

Average patch size: in the urban fringe analysis, a landscape pattern metric that 
indicates the relative fragmentation of urban development mapped in concentric 
bands adjacent to the edge of the 1990 urbanized area. 

Block: a census geographic unit bounded on all sides by roads and/or boundaries of 
larger standard geographic areas.

Census Metropolitan Area (CMA): a census geographic unit consisting of one or 
more neighbouring municipalities situated around a major urban core, with a total 
population of at least 100,000, of which 50,000 or more live in the urban core.

Census Subdivision (CSD): a census geographic unit corresponding to a municipality 
or an area that is deemed to be equivalent to a municipality for statistical reporting 
purposes (e.g., an Indian reserve or an unorganized territory). 

Centripetal incentives: efforts to make development in existing urban areas more 
attractive, thereby redirecting growth that would otherwise go to greenfield locations 
to infill and redevelopment sites. 

Cluster analysis: in this study, analysis using the spatial statistics Moran’s I and LISA to 
determine whether intensification is concentrated or evenly distributed, and to identify 
statistically significant “hot spots” or locations of intensification.

Containment policies: policies that seek to limit, temporarily or permanently, outward 
urban expansion onto greenfield lands; Nelson, Dawkins, and Sanchez (2007) 
identify three types: “unbounded,” “bounded,” and “natural,” to which this report adds 
“comprehensive.”

Continuous urban land base: an urban patch, large or small, that is uninterrupted by a 
non-urban land cover; see Swiss-cheese version of urban land base. 

Core Area: The central part of an urban area largely built before 1951.
Density curve: in the urban fringe analysis, a representation of the relationship between 

density and distance. A downward sloping curve indicates that the amount of urban 
land decreases with distance from the edge of the 1990 urbanized area.

Developable land: land free of constraints to development (such as protected areas, First 
Nations reserves, water bodies, and previously urbanized land).

Dissemination area (DA): a small census geographic unit containing between 400 and 
700 residents and several hundred dwellings, depending on household size; used in the 
2001 and subsequent censuses; see enumeration area. 

Enumeration area (EA): a small census geographic unit used in the 1996 census and 
previously; see dissemination area.

Exurban: low-density, semi-rural residential areas containing characteristics of both urban 
and rural areas; see rurban.
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Governmental fragmentation: the division of authority in a metropolitan region across 
multiple municipalities.

Greater Golden Horseshoe (Ontario): a planning policy area centred on the City of 
Toronto as defined by the Ontario provincial government comprising 16 Census 
Divisions — the Regional Municipalities of Niagara, Waterloo, Halton, Peel, York, 
and Durham; the Counties of Haldimand, Brant (including Brantford), Wellington 
(including Guelph), Dufferin (including Orangeville), Simcoe (including Barrie and 
Orillia), Peterborough (including the City of Peterborough), and Northumberland, and 
the Cities of Toronto, Hamilton, and Kawartha Lakes; divided into an Inner Ring and 
Outer Ring.

Greater Toronto Area, or GTA (Ontario): a common definition of the Toronto region 
comprising the City of Toronto, with the surrounding regional municipalities of 
Durham, York, Peel, and Halton.

Greater Vancouver Regional District (GVRD): see Metro Vancouver.
“Green” policy areas: land designated in plans or policies where urban development is 

restricted.
Green Zone (British Columbia): a policy area defined in Metro Vancouver’s Livable 

Region Strategic Plan comprising designated floodplains, ecologically important lands, 
major parks and recreation areas, forests, and ALR lands. It covers approximately 
210,000 hectares.

Greenbelt (Ontario): a zone surrounding the Greater Golden Horseshoe, established in 
2005, that is subject to policies to protect its resources and limit development; it covers 
approximately 7,300 km2 and includes the Niagara Escarpment and the Oak Ridges 
Moraine.

Greenfield development: the conversion of previously non-urban, countryside land to 
urban uses. In this study, greenfield development is rural land converted to urban use 
between 1990 and 2001 and located outside the boundary of the 1990 urban land base. 
See also intensification.

Gross urban density: the population or number of dwelling units relative to the total 
urbanized land area (in the continuous urban land base in this study) of a city or 
metropolitan region.

Growth Concentration Area (British Columbia): an area defined in the Livable Region 
Strategic Plan, adopted in 1996, which comprises the core urbanized areas of the Cities 
of Vancouver, Burnaby, New Westminster, Coquitlam, Port Coquitlam, Port Moody, 
Anmore, Surrey, and Delta.

Institutional collective action: an approach to the study of metropolitan governance 
focusing on the conditions under which municipal authorities will or will not work 
together.

Intensification: development in the form of infill on vacant lots, the redevelopment of 
previously built land parcels, or the renovation of existing buildings, with the effect of 
increasing urban density. In this study, residential intensification is defined as the net 
increase in dwellings between 1991 and 2001 located in the 1990 urban land base. See 
also greenfield development.

Intensification rate: see residential intensification rate.  
Landscape pattern metrics: methods used to study changes in the composition and 

configuration of urban land, using techniques derived from landscape ecology; see also 
urban fringe analysis.



117GlOSSARY

Leapfrog development: non-contiguous urban development outside urban areas 
that creates areas of vacant land between areas of developed land; sometimes called 
scattered or exurban development.

LISA: local indicator of spatial association; a spatial statistic used to identify “hot spots” of 
statistically significant clustering; see also cluster analysis.

Lower Mainland (British Columbia): an area constrained by the Pacific Ocean, 
mountains, and the U.S. border that extends east from Metro Vancouver to include 
the largely agricultural lowlands governed by the Fraser Valley Regional District.

Metro Vancouver: a regional district authority centred on the City of Vancouver; 
composed of 22 municipalities and one unincorporated electoral area; renamed from 
the Greater Vancouver Regional District (GVRD) in 2007.

Mixed pixel effect: in remote sensing, the acknowledgement that a pixel can contain a 
number of land covers without any one predominating. The dimensions of each image 
pixel in the Landsat Thematic Mapper 5 imagery used in this project are 30 metres by 
30 metres.

Moran’s I: a spatial statistic indicating, for a metropolitan area as a whole, the degree 
to which intensification is clustered (compact) or evenly distributed; see also cluster 
analysis.

Newer Suburbs: The part of a metropolitan area largely built after 1971.
New regionalism: an approach to the study of city-region governance that focuses on the 

ability of municipalities to organize on their own to achieve regional objectives.
Niagara Escarpment (Ontario): a 725 km-long ridge of sedimentary rock to the west of 

the Greater Toronto urbanized area on which the Ontario government restricts urban 
development: now part of the Greenbelt.

Nodes: areas designated in municipal planning documents that are intended to be the 
focus of mixed-use, transit-oriented, medium- to high-density development and the 
site of intensification; in metropolitan areas they include the downtowns of cities and 
towns, suburban centres, or important junctions within an urban transit system.

Oak Ridges Moraine (Ontario): an area of groundwater recharge that runs across 
the northern fringe of the Greater Toronto urbanized area on which the Ontario 
government restricts urban development; now part of the Greenbelt.

Older Suburbs: The part of a metropolitan area largely built in the 1950s and 1960s 
outside the Core Area.

Path dependence: the notion that choices, once made, are difficult or costly to reverse. 
Percentage of urban patches: in the urban fringe analysis, a landscape pattern metric 

that indicates relative fragmentation of urban development in concentric bands 
adjacent to the edge of the 1990 urbanized area; calculated by dividing the number of 
urban patches in each band by the number of urban patches in all bands.

Planning culture: “the collective ethos and dominant attitudes of planners [as 
professionals] regarding the appropriate role of the state, market forces, and civil 
society in influencing social outcomes” (Sanyal, 2005:xii). 

Regional district (British Columbia): established under provincial law in 1965, regional 
administrative units that cover the entire territory of British Columbia and provide 
services to member municipalities. 

Regional municipality (Ontario): established in the late 1960s and early 1970s, a form 
of county government in highly urbanized parts of southern Ontario. Regional 
municipalities differ from counties in that they provide a more extensive array of 
services, including land use planning, and in that urban municipalities of more than 
100,000 residents are not administratively separate from them. (For example, the City of 
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Guelph is separate from surrounding Wellington County, but the City of Mississauga is 
part of the Regional Municipality of Peel.) 

Remote sensing: analysis of satellite imagery of the earth’s surface.
Residential intensification rate: the number of newly constructed dwelling units built 

during a given period (in this study, 1991–2001) within the existing urbanized area 
relative to the total number of dwelling units constructed in all locations in the same 
jurisdiction.

Rurban: a term coined by Hardwick (1974) to describe exurban development with both 
urban and rural characteristics.

Smart growth: a package of policies intended to counter urban sprawl by focusing 
growth in certain areas, protecting agricultural and environmentally sensitive land, and 
encouraging the creation and use of transit.

Submetropolitan zone: a subdivision of each region defined on the basis of its era of 
initial development; each region is divided into “core areas” “older suburbs,” and “newer 
suburbs.”

Supersuburbs: large suburban municipalities that offer a more diverse (and “urban”) set 
of services to their residents, are more institutionally complete, and compete directly 
with the central city for economic development (see Lewis, 2004).

Swiss-cheese version of urban land base: an urban patch, large or small, with “holes” 
— internal patches associated with vegetated land cover or other non-urban land use; 
see also continuous urban land base.

Unbuilt land: greenlands, forests, agricultural areas, and barren land.
UniCity principle (Alberta): Established in 1955, the idea that Calgary and Edmonton 

should incrementally annex surround territory in order to maintain a long-term supply 
of land for urbanization.

Urban fringe analysis: in this study, the use of landscape pattern metrics to describe 
patterns of 1990–2001 urban development in concentric bands adjacent to the edge of 
the 1990 urbanized area; see also urban land density, percentage of urban patches, 
and average patch size.

Urban land: a land cover type associated with built surfaces, also known as impervious 
surfaces. Excludes large vegetated areas separating built areas (municipal parks, 
conservation areas, and golf courses), roads that are not surrounded by built areas 
and that act simply as connectors between built areas, land that has been cleared for 
development but not yet built upon, and large-lot rural residential areas. 

Urban land density: in the urban fringe analysis, a landscape pattern metric indicating 
the ratio of urbanized land to all land potentially available for development in 
concentric bands adjacent to the edge of the 1990 urbanized area. 

Urban patch: a discrete area of urban land; used in urban fringe analysis. 
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