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Abstract

Higher-income neighbourhoods in Canada’s eight largest cities flourished economi-
cally during the past quarter-century, while lower-income communities stagnated.
This paper identifies some of the underlying processes that led to this outcome.
Increasing family income inequality drove much of the rise in neighbourhood
inequality. Increased spatial economic segregation, the increasing tendency of ‘like
to live nearby like’, also played a role. It is shown that these changes originated in
the labour market. Changes in investment, pension income and government trans-
fers played a very minor role. Yet it was not unemployment that differentiated the
richer from poorer neighbourhoods. Rather, it was the type of job found, particu-
larly the annual earnings generated. The end result has been little improvement in
economic resources in poor neighbourhoods during a period of substantial eco-
nomic growth, and a rise in neighbourhood income inequality.

1 Introduction

This paper marries two strands of research.
First, we consider the spatial consequences
of rising family income inequality on
neighbourhood inequality, changes in the
spatial distribution of income that result
from the rising income disparity among

families observed in Canada during the
1990s (Heisz, 2007; Frenette et al., 2007).
The second strand relates to research on
neighbourhood poverty and urban eco-
nomic segregation: a growing tendency of
‘like to live with like’. The expansion of
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urban impoverished neighbourhoods in vir-
tually every metropolitan area in the US
over the second half of the 20th century is
well documented (for example, Jargowsky,
1996, 1997; Massey and Denton, 1993).'
Phenomena like out-migration of the more
affluent, increased residential sorting by
income class and the increasing concentra-
tion of poverty have led to concerns regard-
ing the economic health of neighbourhoods
at the bottom end of the neighbourhood
income distribution. Fuelled by William
Julius Wilson’s classic study The Truly
Disadvantaged (1987), a growing body of
literature attempts to find the roles of eco-
nomic change, settlement patterns and their
relation to the formation of urban ghettos.

As we show more formally later, rising
neighbourhood inequality can result either
from an increase in family income inequal-
ity in a city as a whole or because of rising
economic segregation, a change in the cor-
relation between family income and neigh-
bourhood income (a growing tendency of
‘like to live with like’).

Canadian research on neighbourhood
poverty and economic segregation is sparse.’
In part, this is because the Canadian story
differs significantly from that of the US.
Unlike our southern neighbour, family
income inequality in Canada did not rise
through the 1970s and 1980s and hence
placed less upward pressure on neighbour-
hood inequality.” This issue has also received
less policy or research attention in Canada
because economic segregation is often
thought to be a consequence of underlying
racial cleavages in the US (Kain, 1986;
Jargowsky, 1996) that are not replicated in
Canada (Hou and Myles, 2004).

Rising neighbourhood inequality can
change the face of cities. It can result in
some neighbourhoods foregoing the eco-
nomic benefits of a general improvement
in economic conditions. As we will see,
the rising economic tide of the past

quarter-century has not lifted all neighbour-
hoods equally. If neighbourhoods become
increasingly economically homogeneous, as
the tendency of ‘like living with like’
increases, then both the positive and negative
neighbourhood effects on crime, health and
the educational attainment of children may
become more pronounced. While issues of
causality remain much disputed, there is
clear evidence that low-income individuals
who reside in ‘poor’ neighbourhoods have
inferior health and other outcomes when
compared with low-income individuals
living in more affluent, middle-class neigh-
bourhoods (Hou and Myles, 2005). A review
of neighbourhood effects in Canada
(Oreopoulos, 2008) concludes that much of
the existing evidence on neighbourhood
effects is derived from regression analyses
that are prone to bias and misinterpretation.
After discounting such work, the author con-
cludes that neighbourhood environment
matters for an individual’s mental health and
exposure to crime, but has little effect on the
future economic outcomes of residents.

Our first objective is to document
changes in neighbourhood income inequal-
ity in Canada’s eight largest cities over the
1980-2005 period. We go on to identify
the underlying forces that contributed to
such growth, notably those related to
labour market phenomena and changes in
government transfers. In the second part of
the paper, we address the role of economic
segregation. We ask whether the rise in
neighbourhood inequality simply reflects
an increase in family income inequality or
is driven by an increased tendency of fami-
lies to sort themselves into more income-
homogeneous communities.

2. Data Sources and Methods

The data for this paper are drawn from the
micro-data files for the 20 per cent sample
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of the 1981, 1986, 1991, 1996, 2001 and
2006 Canadian censuses of population. We
focus on the eight largest census metropoli-
tan areas in Canada.* Following conven-
tional practice in measuring family poverty
and income inequality, family income is
determined for the economic family’ and
adjusted to account for economies of scale
associated with larger families using the
‘central variant’ approach proposed by
Wolfson and Evans (1990). Each individual
in the family is assigned an ‘adult equiva-
lent’ income, a weighted per-capita income
that accounts for the economies of scale
associated with larger families and assumes
equal sharing of resources within the
family.®

2.1 The Income Units

Unlike previous census studies that permit-
ted analysis only on pre-tax family income,
this paper employs post-tax family income.
Prior to 2006, Canadian censuses did not
collect information on taxes paid. To over-
come the lack of information on taxes paid
in earlier census years, Frenette, Green, and
Milligan (2006, 2007) used a regression-
based approach to impute federal and pro-
vincial income taxes and added them to the
existing census micro files for the census
years between 1980 and 2000.” In this
paper, we take advantage of this imputed
tax information, along with the 2006
census data, which collected taxes paid for
the first time, to produce a time-series of
after-tax data.

The period under study covers two com-
plete business cycles. By comparing years
that are in similar positions in the business
cycles (roughly 1980, 1990, 2000 and
2005), we are able to remove cyclical effects
from neighbourhood inequality trends.®

We restrict our analyses to the eight
largest census metropolitan areas (CMAs)
for two reasons. First, neighbourhood

segregation tends to emerge in larger cities
where there is a possibility to create ‘niche
neighbourhoods’. Secondly, the availability
of city-specific consumer price indices
(CPIs) for the largest cities enables us to
estimate changes in real as well as relative
income levels at the neighbourhood level.
Earnings and income are deflated using the
city-specific CPIs.

2.2 Neighbourhoods

As in most small-area research, we define
neighbourhoods by census tracts (CTs).
Census tracts are small geographical units
representing neighbourhood-like commu-
nities in census metropolitan areas (CMAs)
and in census agglomerations (CAs) with
an urban core population of 50 000 or
more. CTs are initially delineated by a
committee of local specialists (for example,
planners, health and social workers, educa-
tors) in conjunction with Statistics Canada.
They typically have a population of 2500 to
8000. In 2006, for instance, about 41 per
cent of the tracts in any city had between
3000 and 5000 persons and about 68 per
cent ranged in size from 3000 to 7000
people, with an average of roughly 5300.

With respect to comparability of results
over time, indices of neighbourhood
inequality may be sensitive to variations in
the number and population of tracts.
Tracts that are initially homogeneous may
become more heterogeneous as populations
within tracts increase. Such changes could
affect the distribution of neighbourhood
income. To maintain an average popula-
tion size of tracts over time, Statistics
Canada sub-divides tracts when they
became too populous, reducing the likeli-
hood that changes in tract size influence
the comparability of results over time.

Over the period studied, we use the CT
boundaries as they exist in each year. That
is, the number of CTs in a CMA can



4 WEN-HAO CHEN ET AL.

change with time, mainly through the addi-
tion of new tracts in outlying areas
(Appendix, Table Al). While a few census
tracts split over time, most remain longi-
tudinally consistent. To determine whether
changes in boundaries had a significant
effect on the analysis, we also computed
the results using a set of fixed CT bound-
aries, excluding new census tracts that were
added, mainly in the suburbs, between
1981 and 2006. The results changed little.’

3. The Rise in Neighbourhood
Inequality

Just how different are average family
incomes in rich and poor neighbourhoods?
In 2005, the richest 5 per cent of neigh-
bourhoods had average after-tax family
incomes that were roughly two to three
times those of the incomes in the poorest 5
per cent of neighbourhoods (Table 1).
Between 1980 and 2005, this 95/5 ratio
increased in the majority of cities. Calgary
and Toronto demonstrate the largest neigh-
bourhood income gaps in 2005; the richest
5 per cent had average family incomes 2.9
times those of the poorest neighbourhoods.
Quebec City had the lowest gap, with a
ratio of 1.9.

Neighbourhood income inequality can
rise because incomes among both richer
and poorer neighbourhoods increase, but
at a much faster rate among the richer than
in poorer neighbourhoods.

Over the 1980-2005 period, there was
essentially stagnation in average family
incomes among neighbourhoods at the
bottom of the distribution. Average family
income in the poorest 10 per cent of neigh-
bourhoods changed between —4 per cent
and +5 per cent (Table 2). The exceptions
are Quebec City and Ottawa—Gatineau,
where incomes at the bottom rose around
10 per cent, still little change over such a

long period. Incomes in the richest 10 per
cent of neighbourhoods rose by 25 per cent
to 75 per cent over the same period,
depending upon the city. Thus, the average
family in the poorest neighbourhood had
virtually no more purchasing power in
2005 than in 1980, in spite of considerable
economic growth over the period.

When indexed by the familiar Gini coef-
ficient (Table 3), neighbourhood inequality
rose substantially in six of the eight
Canadian cities between 1980 and 2005."
Furthermore, the range in inequality
increased. In 1980, the city with the highest
inequality (Toronto) had a Gini index 1.4
times as high as that of the city with the
lowest (Edmonton). By 2005, neighbour-
hood inequality in Calgary, the city with
the highest inequality, was 1.8 times that in
Quebec City, that with the lowest.

4. The Contribution of Earnings
and Transfers to Rising
Neighbourhood Inequality

The basic parameters of the rise in family
income inequality since 1980 have been well
documented. Canada experienced increas-
ing inequality in family market incomes
over virtually the entire 25-year period.
Between 1980 and the early 1990s, however,
changes in the distribution of market
incomes were offset by rising transfers and
taxes, so that inequality in final disposable
family income remained stable. Thereafter,
however, changes in the tax transfer system
failed to keep pace with rising family
market earnings inequality, and family dis-
posable income inequality rose (Heisz,
2007; Frenette, Green and Picot, 2006;
Frenette, Green and Milligan, 2007).

The story is much the same for neigh-
bourhood income inequality. Changes in
neighbourhood earnings have driven the
rise in neighbourhood inequality and the



NEIGHBOURHOOD INCOME INEQUALITY IN CANADA 5

Table 1. Adult equivalent adjusted neighbourhood income at various points in the neigh-
bourhood income distribution, 1980 and 2005, in thousands of constant 2000 dollars
Ratios

P5 P10 P25 P50 P75 P90 P95 P95/P5 P90/P10 P50/P5 P95/P50
Toronto
1980 $21.4 229 26.1 29.8 33.7 392 448 2.1 1.7 1.4 1.5
2005 $21.4 234 273 326 387 503 622 2.9 2.1 1.5 1.9
Montreal
1980 18.1 19.6 222 248 284 321 37.1 2.0 1.6 1.4 1.5
2005 18.5 21.0 244 285 328 405 475 2.6 1.9 1.5 1.7
Vancouver
1980 23.0 242 26.1 29.1 322 374 436 1.9 1.5 1.3 1.5
2005 229 242 27.0 315 370 439 487 2.1 1.8 1.4 1.5
Ottawa—Gatineau
1980 20.3 21.6 24.6 29.1 333 364 404 2.0 1.7 1.4 1.4
2005 23.0 26.0 304 358 409 454 504 2.2 1.7 1.6 1.4
Quebec City
1980 18.4 205 22.6 243 268 30.7 344 1.9 1.5 1.3 1.4
2005 21.2  23.0 272 30.0 33.1 388 40.1 1.9 1.7 1.4 1.3
Calgary
1980 23.8 258 28.1 30.7 342 388 454 1.9 1.5 1.3 1.5
2005 244 26.6 31.1 384 46.1 60.7 71.3 2.9 2.3 1.6 1.9
Edmonton
1980 235 244 260 290 31.7 355 393 1.7 1.5 1.2 1.4
2005 24.1 26.0 295 339 385 48.0 52.5 2.2 1.8 1.4 1.5
Winnipeg
1980 17.8 20.0 23.1 256 281 31.6 33.7 1.9 1.6 1.4 1.3
2005 16.7 19.8 25.1 29.0 348 41.0 42.0 2.5 2.1 1.7 1.4

Notes: The incomes reported here are ‘adult equivalent adjusted” (see data sources and methods
section). This income is a measure of the economic resources available to each member of the
family, after adjusting for family size the and economies of scale available to larger families. The
result is that these income values are much lower than those normally observed at the ‘family’ level,
since these are weighted per capita family incomes. For example, if the family income for a family
of four was $80 000, the adult equivalent adjusted income would be $40 000 (see note 6)

transfer system has not offset the earnings-
induced changes in  neighbourhood
income. To demonstrate this outcome, we
assess the effect of changes over the past
quarter-century in the distribution among
neighbourhoods of various income compo-
nents on neighbourhood inequality. The
income components include employment

earnings, government transfers and invest-
ments and capital gains.

Following Lerman and Yitzhaki (1985),
the overall neighbourhood Gini can be
decomposed by underlying income sources.
The contribution of any particular income
source (Qg) to total inequality (G) can be
partitioned into three factors: the Gini
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Table 2. Percentage change in mean income by neighbourhood decile, post-tax equivalent
income, 1980-2005
Neighbourhood deciles
1 2 3 4 5 6 7 8 9 10
Toronto -1.2 2.7 4.8 6.7 8.5 10.3 12.3 15.1 20.8  45.7
Montreal 3.3 8.0 10.7 13.4 14.5 15.6 17.1 16.1 19.7  25.6
Vancouver -1.0 0.1 3.6 5.7 7.3 10.5 13.2 14.1 15.7 223
Ottawa—Gatineau 10.2 228 234 224 235 226 243 235 241 26.8
Quebec city 10.4 17.2 19.3 20.3 22.7 25.3 24.7 22.3 23.6 242
Calgary 4.9 6.2 12.1 18.8  23.1 25.6 290 334 46.7 740
Edmonton 3.0 10.1 13.1 13.5 15.1 15.5 188  21.2 267 352
Winnipeg —4.2 3.0 8.7 10.7 12.2 14.3 16.2 23.7 30.8 27.5
Source: Canadian censuses.
Table 3. Neighbourhood inequality (Gini coefficients), post-tax equivalent income,
1980-2005
Percentage

1980 1985 1990 1995 2000 2005  1980-2005  change in Gini
Toronto 0.128 0.136  0.132 0.151 0.171 0.191 0.063 49
Montreal 0.124 0.128 0.124 0.135 0.137 0.152 0.028 22
Vancouver 0.107 0.122 0.111 0.120 0.128 0.146 0.039 36
Ottawa—Gatineau  0.119 0.115 0.108 0.123 0.138 0.131 0.012 10
Quebec city 0.098 0.100 0.098 0.103 0.103 0.110 0.012 12
Calgary 0.107  0.127 0.125 0.138 0.142 0.194 0.087 81
Edmonton 0.092 0.107 0.108 0.114 0.116  0.132 0.040 43
Winnipeg 0.106  0.124 0.125 0.136  0.137 0.154 0.048 45

Source: Canadian censuses.

coefficient for the component (Gy), the
share of that component in the overall
income package (Sx) and the correlation
between the component and the overall
income package (Ry) as:

G:ZQk:ZGk'sk'Rk

That is, overall inequality is determined
by inequality in the distribution of the com-
ponent itself, its share in the overall income
package and its covariation with the remain-
ing income components. We consider five
income components that constitute family

(1)

income: employment earnings; government
benefits associated with the retired popula-
tion (i.e. CPP/QPP, OAS and GIS); other
government benefits such as social assis-
tance, the child tax credit, and EI payments;
other income such as investment income
and private pensions; and, personal income
taxes.'' The last component can be
regarded as a negative income. In this
decomposition, as before, the census tract is
the unit of analysis and the income compo-
nents are average neighbourhood values.
The neighbourhoods are weighted by their
population.
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Of the five income components, the
‘other income’ component (investment and
private pension) and the retirement-related
transfers (OAS/GIS and CPP/QPP) are the
most unequally distributed among neigh-
bourhoods, with Ginis ranging from 0.300
to 0.465, depending upon the city and the
year. People in the richer neighbourhoods
have far more income from these sources
than those in poorer neighbourhoods. This
compares with a Gini of only 0.130 to 0.225
for the earnings component. However, in
2005 retirement transfers were much more
equitably distributed among neighbour-
hoods than in 1980, thus tending to reduce
overall neighbourhood inequality. Further-
more, there was little change in the contri-
bution of the investment/private pension
component. Neighbourhood family earn-
ings inequality, in contrast, rose dramati-
cally between 1980 and 2005. In Toronto,
the neighbourhood earnings Gini rose by

85 per cent (or 0.112 points), and in
Calgary by 100 per cent (0.117 points). The
increase in neighbourhood family earnings
inequality was smaller in other cities, but
still ranged from 30 per cent to 60 per cent.
These are enormous increases for an indica-
tor that is very difficult to move. By way of
comparison, for Canada as a whole the rise
in the family earnings Gini during the
1980s, a decade considered to have experi-
enced a significant rise in earnings inequal-
ity, was only 6 per cent and, during the
1990s, 12 per cent (Heisz, 2007).

A more precise assessment of the contri-
bution of each income component to the
rise in the neighbourhood Gini is shown in
Table 4. For example, in Calgary, neighbour-
hood income inequality rose by 81 per cent,
representing a 0.087 point rise in the Gini.
Rising neighbourhood earnings inequality
contributed a 0.117 point rise in the overall
Gini, accounting for more than 100 per cent

Table 4. The contribution of income sources to rising neighbourhood inequality, 1980-2005

Total changes in
neighbourhood Gini

Contribution due to (percentage of total change explained)

Old-age  Other  Other Earnings +
Value  Percentage Earnings transfers transfers incomes Taxes taxes combined

Toronto 0.063 49.2 0.112 -0.001  -0.002  0.003 —0.050 0.062

(179) (1) (-3) (5) (-80)  (99)
Montreal 0.028 22.6 0.047 0.000 0.000 0.007 —-0.025 0.022

(169) (-1) (2) (24) (=90)  (79)
Vancouver 0.039 36.4 0.049 0.002 -0.001 0.013 -0.025 0.024

(126) (6) (-3) (35) (-65) (61)
Ottawa 0.012 10.1 0.040 —-0.001  0.000 -0.011  -0.016 0.025

(332)  (=8) 2) (=95)  (<134) (198)
Quebec 0.012 12.2 0.025 —-0.003  0.001 0.001 —-0.012 0.013

(208) (=23) 9) (12) (-102) (106)
Calgary 0.087 81.3 0.117 0.001 -0.002  0.020 —-0.049 0.068

(134) (1) (-3) (23) (=57)  (77)
Edmonton  0.040 43.5 0.060 -0.002  -0.002  0.003 —0.020 0.040

(150) (-6) (-6) (8) (=50)  (100)
Winnipeg  0.048 45.3 0.066 0.004 —-0.003  0.008 —-0.026 0.040

(137) (8) (=7) (18) (-54)  (83)

Note: percentages are shown in parentheses.
Source: Canadian censuses.
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of the overall rise, but this was offset
by taxes, which reduced overall after-tax
neighbourhood income inequality by 0.049
points. The transfer system played little if
any role in this story of change. Sometimes
reducing, and at other times increasing,
neighbourhood inequality, the effect was
always so small as to be insignificant com-
pared with the earnings component. The
cities that experienced large increases in
neighbourhood inequality did so because
they had large increases in neighbourhood
family earnings inequality.

So the main driver of change in neigh-
bourhood outcomes clearly lies in the
labour market and changes in family com-
position that impact family earnings. This
raises the question of whether these
changes resulted from changing employ-
ment opportunities or changes in earnings
among the employed.

5. Neighbourhood Changes in
Employment and Earnings

Family earnings inequality among neigh-
bourhoods can change either as a result of
changes in employment rates or changes in
the relative earnings of the employed. Our
main conclusion in this section is that
changes in relative earnings, not employ-
ment rates were the main driver of rising
neighbourhood inequality.

We wuse neighbourhood employment
rates (proportion of the population with a
job) and unemployment rates as of the ref-
erence week (in May or June, depending
upon the census) to assess changes in job-
holding among neighbourhood residents.'?
To assess the impact of changes in earnings
among the employed, we consider average
individual annual employment earnings in
the neighbourhood of those employed at
some time during the year."?

With the exception of Ottawa and
Quebec city, the two cities that experienced

little change in neighbourhood inequality,
employment rates either declined or
increased more slowly in the poorest neigh-
bourhoods, while rising in the richer neigh-
bourhoods (Table 5). However, the poorer
employment outcomes in the lower-income
neighbourhoods were largely a product of
the 1980s. Over the 1990-2005 period, the
poorer neighbourhoods actually gained
more than richer ones with respect to
employment levels, often dramatically more.
This is particularly true in the western cities,
where employment rates expanded rapidly
in the poorer neighbourhoods (by 5 to 7
percentage points), while changing little in
the richer neighbourhoods. With the excep-
tion of Toronto, employment and unem-
ployment levels did not become more
spatially concentrated in the poorer neigh-
bourhoods over the 25-year period. The pat-
tern with respect to earnings is very
different. With the exception of Ottawa—
Gatineau, the earnings of job-holders aged
25 to 54 fell in the poorer neighbourhoods
while rising in the richer neighbourhoods
(Table 6). Earnings among job-holders fell
by between 5 per cent and 15 per cent in
the poorest 10 per cent of neighbourhoods,
while rising between 7 per cent and 80 per
cent in the richest neighbourhoods. Toronto
and Calgary saw earnings fall 6 per cent to 8
per cent at the bottom, while rising 62 per
cent to 82 per cent in the richer neighbour-
hoods. Hence, it is not so much the ability
to locate jobs that accounts for the rise in
the earnings gap between richer and poorer
neighbourhoods, but rather the type of job
found and, more specifically, the annual
earnings in the jobs held.

6. The Role of Residential
Segregation

Rising neighbourhood income disparity
may simply reflect the well-documented
trend of growing overall family income
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Table 5. Percentage point change in employment and unemployment rates, by
neighbourhood deciles

Percentage point change in Percentage point change in
employment rate unemployment rate

Decile 1980-90  1990-2005  1980-2005 ~ 1980-90  1990-2005  1980-2005
Toronto
1 7.4 1.6 -5.8 9.1 -2.8 6.3
2 —4.3 0.3 —4 6.2 -2.1 4.1
3 —4.7 0.9 -3.8 6 2.2 3.8
4 2.1 0.2 -2.3 5 -1.7 3.3
5 -1.7 0.5 -1.2 4.4 -1.9 2.5
6 -0.1 -0.2 -0.3 4.1 -1.5 2.6
7 0.6 -0.1 0.5 3.1 -1.3 1.8
8 0.8 0.6 -0.2 2.7 -1 1.7
9 0.5 0 0.5 2.6 —-0.6 2
10 2.4 -1.1 1.3 1.9 -0.2 1.7
Montreal
1 -0.5 4.5 4 5.5 -3.6 1.9
2 1.2 6.8 8 4.5 -5 -0.5
3 2.2 6.8 9 4.9 -5 -0.1
4 3.3 7.3 10.6 3.1 —4.5 -14
5 3.8 7.1 10.9 3.1 —4.6 -1.5
6 3.5 7.6 11.1 2.5 —4.4 -1.9
7 4.4 8 12.4 2.1 —4.2 2.1
8 3.4 7.2 10.6 1.8 —4.1 -2.3
9 3.8 6.6 10.4 2.5 —4 -1.5
10 3.6 3.1 6.7 1.6 -2.1 -0.5
Vancouver
1 —6.1 5.1 -1 8.4 -7.9 0.5
2 -2.7 2.5 -0.2 5.6 -5.5 0.1
3 0.3 0.2 0.5 4.1 -3.1 1
4 1.4 1 2.4 4.4 -3.1 1.3
5 1.7 0.3 2 2.2 2.2 0
6 1.4 0.7 0.7 2.9 -1.6 1.3
7 0.3 -0.1 0.2 2.1 -2.3 -0.2
8 2.1 0.6 2.7 2.2 -2.3 -0.1
9 2.9 0.1 2.8 2.1 -1.1 1
10 2.4 -1.2 1.2 2.5 -0.9 1.6
Ottawa
1 2.3 3.1 5.4 0.8 -3.3 -2.5
2 3.9 3.2 7.1 -0.5 -1.9 2.4
3 4.2 2.3 6.5 0.7 -1.8 -1.1
4 4.4 2.5 6.9 0.4 -1.3 -0.9
5 2.1 2.9 5 1.8 -2 -0.2
6 4.9 1.1 6 0 -1.2 -1.2
7 4.7 2 6.7 0.5 -2.3 -1.8
8 4.1 1.7 5.8 0.8 -1.3 -0.5
9 5 0.4 4.6 0.3 -0.9 0.6
10 4.8 0.1 4.9 0.4 -0.6 -0.2

(continued)
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Table 5. (Continued)

Percentage point change in

employment rate

Percentage point change in
unemployment rate

Decile 1980-90  1990-2005  1980-2005  1980-90  1990-2005  1980-2005
Quebec

1 4.7 12 16.7 1.6 —6.3 -4.7
2 7.5 9.2 16.7 0.4 -3.9 -3.5
3 7.6 10.6 18.2 -0.8 -3.7 —4.5
4 8.4 9.4 17.8 -0.9 —4.5 5.4
5 8.6 8.5 17.1 -0.9 -3.1 —4
6 11.2 8.7 19.9 -0.8 -4.9 -5.7
7 8.5 9.4 17.9 -1.1 -3.5 —4.6
8 11.4 5.1 16.5 -3.5 -2.6 —6.1
9 9.8 7.9 17.7 -0.4 -3.9 —-4.3
10 8.7 8.1 16.8 -1.6 -3.5 =5.1
Calgary

1 —4.3 5.5 1.2 7 —6.4 0.6
2 -1.4 4.2 2.8 4.9 —4.5 0.4
3 -1.3 4.5 3.2 5.8 —4.3 1.5
4 0 3.1 3.1 5.1 —4.3 0.8
5 -0.3 4.2 3.9 5 —4.3 0.7
6 -1.5 3 1.5 3.9 -3.7 0.2
7 -1.7 3.1 1.4 4 -3.8 0.2
8 1.4 3.5 4.9 3.8 -3.4 0.4
9 3 1.1 4.1 2.5 -0.8 1.7
10 4.7 0.5 5.2 2.7 -1.7 1
Edmonton

1 7.4 6 -1.4 7.1 —6.1 1

2 -1.8 3.9 2.1 5.4 -4.9 0.5
3 0.7 3.5 4.2 4 -3.7 0.3
4 -0.1 2.7 2.6 4.9 -3.7 1.2
5 -0.8 2.8 2 3.2 -3.1 0.1
6 2.3 3.1 5.4 2.9 -3.7 -0.8
7 -0.5 3.2 2.7 4 -3.3 0.7
8 3.5 1.6 5.1 3 -2 1

9 3.4 1.1 4.5 2 -1.7 0.3
10 3.6 0.7 4.3 1.4 -1.5 -0.1
Winnipeg

1 -10.2 7 -3.2 6.8 —6.7 0.1
2 -2.9 4.2 1.3 4.9 -5.6 -0.7
3 0.1 4 4.1 2.7 —-4.3 -1.6
4 1.3 1.7 3 2.2 -2.3 —0.1
5 1.8 1.4 3.2 2.6 2.1 0.5
6 1.7 3.6 5.3 2.7 -3.1 -0.4
7 4.4 2 6.4 2.1 -2.7 -0.6
8 5.6 4.1 9.7 1.5 -3.2 -1.7

(continued)
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Table 5.  (Continued)
Percentage point change in Percentage point change in
employment rate unemployment rate
Decile 1980-90 1990-2005 1980-2005 1980-90 1990-2005 1980-2005
9 53 3.5 8.8 1.2 -2.5 -1.3
10 5.2 0.9 6.1 0.9 —0.8 0.1

Notes: Neighbourhood employment rates are measured as the proportion of neighbourhood
population with a job in the reference week. The unemployment rates are measured as the
proportion of neighbourhood labour force without a job in the reference week. In all cases, we

focus on workers 25-54 years old.
Source: Canadian censuses.

inequality at the city level. However, this
may not always be the case. Rising neigh-
bourhood inequality may also reflect the
manner in which poorer and richer families
sort themselves into neighbourhoods, inde-
pendent of family income inequality levels. If
low-income families become increasingly
concentrated in low-income neighbourhoods
and high-income families in high-income
neighbourhoods (i.e. if the correlation
between family and neighbourhood income
rises so that neighbourhoods become more
homogeneous with respect to incomes), this
too can result in rising neighbourhood
income inequality. We refer to this possibil-
ity as economic spatial ‘segregation’.

There is considerable interest in this
concept. Planners often strive for heteroge-
neity in neighbourhoods—neighbourhoods
with a mix of low- and high-income fami-
lies. Economic heterogeneity dampens
‘neighbourhood effects’, particularly for
poorer families. Neighbourhood effects,
driven by peer group effects or local financ-
ing possibilities, can result in poorer educa-
tion, crime and health outcomes for poorer
families clustered in poor neighbourhoods.
If economic spatial segregation is increas-
ing and neighbourhoods are becoming
more homogeneous with respect to
income, then such neighbourhood effects
could be increasing.

To untangle the role of economic segrega-
tion from that of rising family income
inequality in the city as a whole, we start with
a standard accounting framework (Allison,
1978; Cowell, 1995) where total inequality for
a metropolitan area (Ir) is a simple additive
function of between-neighbourhood (Ig) and
within-neighbourhood (1) inequality

Ir=1Ig+1yw (2)
Rearranging the identity in equation (2),
neighbourhood inequality can be rewritten
as:

il

Iy=Ir—Iy = Ir- (1
It

(3)

which can be expressed as a function of
total city-wide inequality (I7) multiplied
by the bracketed term (1— II—VT“) The latter
term is the index of neighbourhood eco-
nomic segregation and it has the same
interpretation as the neighbourhood sort-
ing index (NSI) used by Jargowski (1996),
the ratio of the between-tract inequality
(Ig) over the total income inequality in a
metropolitan area (I7), that is

Ip

NSI=2L=(1

Iy
b -
T

4
= I

Equation (3) implies that there are two
ways in which neighbourhood inequality
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Table 6. Percentage change in mean annual individual earnings, by neighbourhood deciles

Decile 1980-90 1990-2005 1980-2005 Decile 1980-90 1990-2005 1980-2005
Toronto Quebec

1 -1.25 —4.33 -5.53 1 -14.37 -0.38 —14.69
2 1.61 -3.67 -2.12 2 -9.27 -2.57 -11.61
3 0.04 -1.04 -1.00 3 -9.92 1.01 -9.01
4 0.24 2.33 2.57 4 -9.40 3.35 —6.36
5 -0.07 4.93 4.86 5 -4.79 7.21 2.08
6 2.23 7.96 10.37 6 -6.15 7.63 1.00
7 3.54 8.04 11.87 7 -8.94 7.44 -2.16
8 5.61 12.38 18.68 8 -3.23 3.03 -0.30
9 7.41 16.79 25.45 9 -10.57 12.56 0.66
10 6.02 53.23 62.46 10 -3.33 11.40 7.70
Montreal Calgary

1 —4.27 -6.01 -10.02 1 -13.10 5.23 —-8.56
2 -6.71 1.65 -5.18 2 -8.47 2.16 —6.50
3 -9.62 4.37 -5.66 3 -9.18 13.17 2.79
4 -5.98 3.97 -2.25 4 -6.78 21.79 13.54
5 -6.97 4.84 -2.47 5 -6.22 24.89 17.12
6 -2.13 4.12 1.90 6 1.10 22.42 23.76
7 —4.75 7.55 2.44 7 -2.93 33.06 29.17
8 -3.03 10.41 7.06 8 0.71 33.62 34.58
9 —-4.97 14.19 8.51 9 -0.11 39.31 39.16
10 -1.01 25.42 24.15 10 -1.51 84.01 81.22
Vancouver Edmonton

1 -11.20 0.84 -10.45 1 —14.74 8.15 -7.78
2 -10.67 1.03 -9.75 2 —-13.65 13.42 -2.07
3 -8.11 1.22 -6.99 3 -10.96 11.66 —0.57
4 -9.11 1.06 -8.15 4 -9.96 14.81 3.37
5 —4.72 2.66 -2.19 5 —5.42 13.12 6.99
6 -3.99 4.62 0.44 6 -13.58 21.04 4.60
7 -1.94 13.64 11.43 7 -8.99 20.93 10.06
8 —-1.47 11.12 9.49 8 -7.57 25.14 15.66
9 1.51 8.58 10.22 9 —6.56 26.23 17.96
10 —-6.04 34.24 26.13 10 1.76 29.13 31.40
Ottawa Winnipeg

1 1.79 —0.47 1.31 1 -8.02 0.45 -7.61
2 491 4.22 9.33 2 -5.89 1.81 —4.18
3 5.23 5.78 11.31 3 -3.60 4.76 0.99
4 1.10 7.25 8.43 4 -5.09 2.15 -3.05
5 4.69 10.68 15.87 5 0.24 2.07 2.32
6 3.06 11.28 14.69 6 1.16 6.49 7.73
7 0.91 14.73 15.77 7 -3.63 9.13 5.16
8 5.71 15.44 22.03 8 0.78 13.10 13.98
9 9.00 12.35 22.46 9 3.92 15.36 19.88
10 9.72 23.68 35.70 10 5.10 17.91 23.92

Note: Includes to persons aged 25-54 with positive annual earnings.
Source: Canadian censuses.
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can increase: as a result of an increase in
city-wide inequality among all families;
and, as a result of increased neighbourhood
sorting—i.e. rising economic segregation.

To reach a better understanding of the
‘neighbourhood sorting index’, (NSI), we
note that the index ranges between 0 and 1.
Consider the unlikely event that all neigh-
bourhoods have the same mean income. In
this case, the between-tract inequality is
zero (Ig = 0) and NSI would be zero—
there is no sorting of families into poor and
rich neighbourhoods. At the other extreme,
if families sort themselves such that all
families in all neighbourhoods have identi-
cal incomes (i.e. Iy = 0, no within-
neighbourhood variation), then the NSI
will be one—maximum neighbourhood
economic segregation. In between these
values, for a given level of total city inequal-
ity (It), as neighbourhoods become more
internally homogeneous with respect to
income, Iy declines and the index increases
in value. Hence, NSI is driven by the degree
of internal homogeneity of the neighbour-
hoods relative to total inequality.We report
NSI as well as estimates of between-tract
inequality (Ip) and total city inequality (Ir1)
in Table 7 based on a decomposable
inequality measure, the Theil index. The
more familiar Gini index shown in the pre-
vious sections cannot be decomposed as
described in equation (2). Overall, neigh-
bourhood sorting indexes are relatively
modest as their values are far from one.
Nevertheless, the results show a clear trend
towards increasing economic segregation in
virtually all cities over the period. Calgary
and Winnipeg saw the largest increase in
the economic sorting of richer and poorer
families; the NSI rose by 40 per cent (0.050)
between 1980 and 2005. On the other hand,
economic segregation changed little in cities
like Ottawa and Quebec, thus contributing
to the overall stability in neighbourhood
inequality in those cities.

However, we are mainly interested in
determining the extent to which the rising
neighbourhood inequality observed earlier
is due to an increase in city-level family
income inequality, or to rising economic
segregation (i.e. to increased neighbour-
hood sorting). To answer this question, we
express equation (3) in log form as

In(Ig) = In(Ir) +1In(NSI) (5)

The overall change in I (in terms of log
points) between any two points in time can
be expressed as the sum of the change in its
components as in

Aln(Ip) = Aln(I7) + Aln (6)

This exercise shows that rising economic
segregation accounted for a significant
share (from one-quarter to one-half) of
rising neighbourhood inequality in all met-
ropolitan areas (Table 8). In Toronto, for
instance, neighbourhood inequality rose by
nearly 0.9 log points between 1980 and
2005; and more than one-quarter of the
increase (0.23 log points) was associated
with a rise in the sorting index. Rising eco-
nomic segregation played an even more
important role in Winnipeg where changes
in the sorting index contributed about half
of the increase in neighbourhood inequality
(i.e. 0.33 out of 0.64 log points) over the
entire period. The rise in neighbourhood
sorting in the four western cities took place
during the 2000-05 period of strong eco-
nomic growth associated with the com-
modities boom. The eastern cities saw
neighbourhood sorting rise during the
1990s.

7. Conclusion

Neighbourhood clustering by income level
has always been a feature of urban life. The
supply and demand for more and less
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Table 7. Neighbourhood segregation indices, 1980-2005

Theil

NSI Between CT (I) Total CMA (Ir) Number of tracts
Toronto
1980 0.167 0.030 0.180 600
1990 0.158 0.031 0.196 806
2000 0.209 0.056 0.268 928
2005 0.210 0.072 0.343 999
Montreal
1980 0.162 0.028 0.173 660
1990 0.143 0.023 0.161 742
2000 0.178 0.034 0.191 852
2005 0.185 0.043 0.232 869
Vancouver
1980 0.119 0.021 0.177 245
1990 0.114 0.021 0.184 298
2000 0.124 0.028 0.226 386
2005 0.140 0.041 0.292 410
Ottawa
1980 0.130 0.022 0.169 178
1990 0.121 0.019 0.157 211
2000 0.154 0.030 0.195 237
2005 0.141 0.029 0.206 250
Quebec
1980 0.106 0.016 0.151 126
1990 0.121 0.016 0.132 152
2000 0.125 0.018 0.144 165
2005 0.122 0.020 0.164 166
Calgary
1980 0.111 0.020 0.180 115
1990 0.136 0.025 0.184 153
2000 0.147 0.034 0.231 193
2005 0.157 0.066 0.420 202
Edmonton
1980 0.088 0.014 0.160 141
1990 0.116 0.020 0.172 190
2000 0.117 0.022 0.188 205
2005 0.116 0.029 0.251 224
Winnipeg
1980 0.135 0.021 0.155 134
1990 0.166 0.027 0.163 155
2000 0.175 0.031 0.177 164
2005 0.188 0.040 0.213 167

Source: Canadian censuses.
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costly residential housing means that like
attracts like. As a result, whenever total
family income inequality rises, neighbour-
hood income inequality also tends to rise.
Yet neighbourhood inequality can also
increase due to changes in economic segre-
gation (‘neighbourhood sorting’)—changes
in the propensity of families with similar
income levels to live together in the same
neighbourhoods, even in the absence of
rising family income inequality.

Between 1980 and 2005, neighbourhood
income inequality (measured by the Gini
coefficient) grew only slightly in Ottawa—
Gatineau (10 per cent) and Quebec City
(12 per cent), somewhat more in Montreal
(22 per cent) and in the remaining five
large metropolitan regions from 36 per
cent (Vancouver) to a high of 81 per cent
(Calgary).

We show that most, but not all, of these
increases in most cities were driven by the
rise in family income inequality. Hence, for
most Canadians, the rising neighbourhood
income gap was mainly a byproduct of the
rising family income gap. The overall rise
in neighbourhood inequality would have
been fairly modest in the absence of the
changes in total family income inequality
that occurred over the period. And we may
be underestimating the effect of rising
family income inequality relative to that of
rising economic segregation. US research
suggests that some portion of the rise in
neighbourhood economic segregation may
itself be driven by rising family inequality
(Reardon and Bischoff, forthcoming).
Greater inequality in incomes can lead to
greater inequality in the quality of the
housing that individuals can afford and, as
a result, greater neighbourhood economic
segregation or ‘sorting’. Empirical research
by Reardon and Bischoff indicates a posi-
tive association between rising inequality
and economic segregation. While establish-
ing causality presents serious challenges,

they conclude that it was more likely to
run from inequality to segregation, rather
than the reverse. If true, some of the effect
on neighbourhood inequality attributed
here to rising neighbourhood economic
segregation could in fact be driven by
rising family income inequality.

We show that the differential outcome
between richer and poorer neighbourhoods
was almost entirely the result of differential
growth in family earnings. Family earnings
stagnated or declined at the bottom of the
neighbourhood income distribution, while
rising substantially at the top. Changes in
the distribution of investment or pension
income, transfers and other sources of
income played only a minor role in the
rising income gap between richer and
poorer neighbourhoods."*

Recent research suggests that much of
the rise in family earnings inequality was
related to changing family formation pat-
terns: the increased tendency of high (and
low) earners to live with partners with simi-
lar earnings power. This increased clustering
of high (and low) earners within families
contributed significantly to rising family
earnings inequality (Fortin and Schirle,
2006; Lu et al., 2009). Unemployment is of
course higher in poorer neighbourhoods,
but there was no increase in the concentra-
tion of unemployment in these commu-
nities. Rather, the jobs in which members of
poorer communities increasingly found
themselves were, in most cities, generating
lower annual earnings, unlike those found
by the residents of richer neighbourhoods.

Differences in neighbourhood income
levels are the product of historical urban
settlement patterns that are partially
policy-induced (the result of zoning and
other regulations governing urban develop-
ment). However, the stagnation of disposa-
ble family income at the bottom of the
neighbourhood income distribution since
the 1980s is mainly a byproduct of broader
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trends in the distribution of family earnings
that are the result of changes in labour
markets and family composition.

Nevertheless, our results also demon-
strate that rising economic segregation
cannot be entirely discounted as a contri-
buting factor to the increase in neighbour-
hood inequality. We have pointed to the
possibility that rising economic segregation
may be partially endogenous, the result of
higher levels of family income inequality.
As usual, we have to conclude with a call
for better theory and more research.

Notes

1. Recent report from the 2000 US census, nev-
ertheless, reveals that the extent of residential
segregation by income or the degree of neigh-
bourhood inequality has stagnated or even
declined in the final decade (1990-2000) of
the last century (Wheeler and Jeunesse,
2007). This may be related to a declining
racial and ethnic residential segregation in
the last 20 years of the 20th century.

2. Some exceptions include MacLachlan and
Sawada (1997) and Myles et al. (2000).
Both studies show a growing trend in
income inequality at the census-tract scale
in most Canadian cities between the 1970s
and the early 1990s. Also, see Hatfield
(1997) and Lee (2000) for trends in neigh-
bourhood low-income rates.

3. This conclusion varied from city to city, how-
ever, as family income inequality did increase
in some municipalities during the 1980s (see
Myles et al. 2000). For Canada as a whole,
family income inequality did not rise during
the 1980s, in spite of rising employment
earnings inequality, largely because of an
increase in the redistributive effects of the
tax—transfer system (Picot and Myles, 1996;
Beach and Slotsve, 1996; Heisz, 2007).

4. The eight CMAs are Toronto, Montreal,
Vancouver, Ottawa—Gatineau, Quebec City,
Calgary, Edmonton and Winnipeg.

5. An economic family includes all individuals
sharing a common dwelling and related by
blood, marriage or adoption.

6. To arrive at the adult equivalent adjusted
income, all family incomes are divided by
the sum of the ‘adult equivalent’ weights for
that family. Since the first person in the
family receives a weight of 1.0, the second
person 0.4 and all subsequent family mem-
bers 0.3, the sum of the weights for a family
of one is 1.0, a family of two 1.4 and a
family of four 2.0. Hence, a family of four
requires only twice the family income of a
family of one in order to have the equivalent
standard of living, not four times the
income, due to economies of scale. This
adult equivalent adjustment process does
have the effect of making the family income
appear somewhat lower than one might be
used to seeing. For example, if a family of
four has an unadjusted family income of
$50 000, the adult equivalent adjusted
income for that family would be $25 000.
The adult equivalent adjusted income is a
measure of the economic resources available
to each member of the family, after adjust-
ing the actual family income for family size
and the effects of economies of scale.

7. Using the ‘T1 family file’ (i.e. a taxation file)
maintained at Statistics Canada, for each
census income year they estimate a regres-
sion equation with taxes paid as the depen-
dent variable. The independent variables
include the components of income and rele-
vant characteristics such as family size.
Models are estimated separately for federal
taxes and provincial taxes. These estimated
regression models are then run using the
income components and relevant family
characteristics reported in the census to esti-
mate taxes paid for persons over age 15.
Taxes paid by individuals are then summed
to the family level. An internal validation
technique was used and the mean absolute
error rate (predicted taxes paid compared
with actual) across 10 deciles was 1.1 per
cent. The mean absolute error at the level of
the individual was 5.0 per cent. This
approach requires access the micro data on
the T1 family file and the census.

8. Note that inequality tends to rise in eco-
nomic contractions and fall in expansions.
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Fortunately, the beginning and end of the
period covered in this study—1980 and
2005—are in similar positions in the busi-
ness cycle in terms of the unemployment
rate. There are of course some variations
across cities, but the overall patterns remain
unchanged. Nonetheless, it is probably fair
to say that the business cycle will have only
a minor effect on a comparison of neigh-
bourhood inequality trends for 1980 and
2005. When comparing between the end
periods, we focus on the change over the
decades, 1980-90 and 1990-2000. We dis-
carded the intermediate years (1985 and
1995) because they were very much affected
by the two severe recessions during the
early part of these decades.

. The results of this analysis are available in an

earlier working paper version of this paper.
To compute the standard inequality indexes
such as the Gini indexes, we rank order all
neighbourhoods in a city (i.e. census tracts)
by their mean neighbourhood after-tax
family income. Family income is adult
equivalent adjusted to account for econo-
mies of scale associated with difference in
family size. This results in a per capita mea-
sure, adjusted for family size. The neigh-
bourhoods are population weighted. Hence,
this approach is equivalent to computing a
distribution of individuals in the city, rank
ordered by their average neighbourhood
income. Deciles are computed based on this
same rank ordering of neighbourhoods. To
calculate exact deciles, families whose
income fall at the exact decile cut points (in
dollars) between two deciles must be allo-
cated between the higher- and lower-
income deciles. These families are randomly
assigned to the two deciles so as to compute
exact deciles (i.e. deciles with exactly 10 per
cent of individuals in each one).
Employment earnings include incomes from
both self-employment and paid employment.
Other government benefits cover social assis-
tance, EI payments, child tax benefits, family
allowances and other transfers. Other incomes
refer to investment income, private pension
income and all other income sources.

12. The employment can, of course, consist of
a job held in any location. It is not
restricted to jobs held within the neigh-
bourhood (i.e. the census tract).

13. Of course, falling individual earnings
among the employed in low-income neigh-
bourhoods could be driven by lower hourly
wages, fewer hours worked throughout the
year, or both. The information necessary to
determine the relative importance of each
of these factors is not available in the
census. In all cases, we focus on prime-aged
workers, aged 25 to 54. We are seeking a
measure of labour market outcomes and do
not want these measures to be influenced
by changes in age of retirement patterns,
changing preferences of the retired to work
part time, or the tendency of young people
to work while in school, for example.

14. In our analysis, capital gains are included in
‘other’ income, which has a small effect on
rising neighbourhood inequality. However,
only taxable capital gains are included; those
derived from the sale of a main residence
are excluded. It is conceivable that a rising
income gap between renters and owners
stemming from rising house prices could
influence neighbourhood inequality. This
analysis would not capture such an effect.
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