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Globalization	and	economic	restructur-
ing,	the	relocation	of	production	activ-
ities,	 and	 a	 polarization	 of	 the	 labour	
market	 have	 transformed	 the	 social	
division	 of	 urban	 space,	 leading	 to	 a	
greater	 socio-spatial	 differentiation	
within	 cities	 (Allegra	 et	 al.	 2012,	
Hamnett	 2003,	 Marcuse	 &	 Van	
Kempen	 2000,	 Sassen	 2001,	 Walks	
2014,	Walks	 2001).	 Changes	 in	 the	 ge-
ography	 of	 urban	 poverty	 in	 North	
American	are	 recognized	to	be	conse-
quences	 of	 such	 processes	 (Cooke	
2010,	Jargowsky	2003,	Lee	2011,	Walks	
2001).	A	spatial	decentralization	in	the	
low-income	 population	 has	 been	 ob-
served	 in	many	major	 U.S.	 metropoli-
tan	 areas	 (Cooke	 &	 Marchant	 2006,	
Joassart-Marcelli	 et	 al.	 2005,	 Madden	
2003a)	 as	 well	 as	 in	 their	 Canadian	
counterparts	 (Hiebert	 2009,	

Hulchanski	 2010,	 Ley	 &	 Smith	 1997,	
Walks	&	Bourne	2006).		

Empirical	 work	 in	 the	 U.S.	 has	
shown	 that	 suburban	 poverty	 is	 now	
to	be	 found	 in	 the	 inner-ring	 suburbs,	
the	areas	where	the	predominant	type	
of	 built	 environment	 is	 the	 single-
family	 housing	 developed	 right	 after	
the	 Second	 World	 War	 (Cooke	 &	
Marchant	2006,	Joassart-Marcelli	et	al.	
2005,	 Madden	 2003a).	 These	 studies	
reveal	that	the	aging	housing	stock	of	
these	areas	and	 the	 resulting	depreci-
ation	 have	 contributed	 to	 a	 gradual	
relative	 decline	 of	 housing	 prices	 and	
drawn	 populations	 with	 limited	 re-
sources	 to	 these	 neighbourhood	
(Hanlon	 et	 al.	 2007,	 Lucy	 &	 Phillips	
2006).	

Canadian	studies	also	highlight	the	
presence	of	 low-income	population	 in	

some	 areas	 located	 outside	 the	 inner	
cities	 of	 major	 metropolitan	 areas	
(Heisz	&	McLeod	 2004,	 Hiebert	 2009,	
Hulchanski	 2006,	 Ley	 &	 Smith	 1997,	
Murdie	1994a,	1998,	Séguin	et	al.	2012,	
Walks	 2001,	 Walks	 &	 Bourne	 2006).	
Yet,	 little	 attention	has	been	given	 to	
changes	 in	 poverty	 rates	 associated	
with	 a	 particular	 type	 of	 built	 envi-
ronment.	While	studies	drawing	atten-
tion	to	the	rise	 in	poverty	 in	Canadian	
suburbs	 highlight	 this	 relatively	 new	
phenomenon,	 few	 studies	 have	 ex-
plored	whether	this	increase	is	a	trend	
that	 extends	 across	 the	 entire	 subur-
ban	 space	 or—as	 is	 the	 case	 in	 the	
U.S.—if	 it	 is	 limited	 to	 a	 specific	 type	
of	 built	 environment,	 the	 older	 sub-
urbs.	 Furthermore,	 the	 factors	 associ-
ated	 with	 changes	 in	 poverty	 within	
the	 three	main	 Canadian	 census	met-
ropolitan	 areas	 (CMAs)	 –	 Toronto,	
Montreal	 and	 Vancouver	 –	 have	 re-
ceived	 limited	 consideration.	 Moreo-
ver,	no	comparison	has	been	made	of	
this	 phenomenon	 among	 these	 three	
metropolitan	areas.		

Changes	 in	 the	geography	of	 pov-
erty	 in	 these	 CMAs	 deserve	 attention	
given	 the	 potential	 social	 impacts	 of	
living	in	an	older,	deteriorated	and	less	
dense	 type	 of	 built	 environment	 for	
people	 with	 limited	 financial	 re-
sources.	 The	 association	 between	 the	
concentration	of	urban	poverty	and	an	
important	 number	 of	 social	 issues	
such	 as	 unemployment,	 school	 drop-
out,	 and	 crime	 (Apparicio	 et	 al.	 2007,	
Harding	 2003,	 Zuberi	 2012)	 has	 been	
documented.	 But	 because	 of	 its	 par-
ticular	 type	 of	 built	 environment,	 the	
new	areas	of	poverty	may	become	an	
additional	 cause	 of	 disadvantage	 for	
groups	that	are	already	in	need.	Social	
services	 such	 as	 decentralised	 agen-
cies	or	community	groups	are	scarce	in	
suburban	 areas.	 As	 Allard	 (2004)	 de-
scribes,	 less	dense	areas	don’t	have	a	
high	 level	 of	 resources	 to	 respond	 to	
an	increased	level	of	social	need.		

In	 addition,	 because	 of	 its	 signifi-
cant	 level	 of	 car	 dependency	 and	 its	
inefficient	 public	 transportation	 sys-
tem	(Lo	et	al.	 2012),	a	 less	dense	built	
environment	 area	 might	 seriously	
compromise	 access	 to	 essential	 ser-
vices	 such	 as	 quality	 food	 and	 health	
care,	reinforcing	the	disadvantage	of	a	
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A	spatial	decentralization	of	the	low-income	population	has	been	observed	in	many	ma-
jor	 U.S.	 metropolitan	 areas	 as	 well	 as	 in	 their	 Canadian	 counterparts.	 Few	 Canadian	
studies	have	explored	whether	this	change	is	a	trend	that	extends	across	the	suburban	
space	or	if	it	is	limited	to	specific	areas	of	the	metropolitan	region.		The	goal	of	this	arti-
cle	 is	to	verify	 if	suburban	poverty	 in	Montreal,	Toronto	and	Vancouver	 is	a	phenome-
non	limited	to	older	suburbs	or	if	it	is	increasing	in	more	recent	suburban	areas	as	well.	
By	elaborating	a	typology	of	the	metropolitan	region,	we	examine	if	changes	in	poverty	
between	 1986	 and	 2006	 are	 associated	with	 specific	 types	 of	 built	 environment.	We	
then	evaluate	if	this	association	is	maintained	when	we	introduce	additional	explanato-
ry	factors	related	to	gentrification	and	neighbourhood	decline.	We	explore	if	the	geog-
raphy	of	poverty	 in	the	main	CMAs	evolves	 in	a	similar	pattern	or	 if	each	CMA	has	 its	
own	particularities.	Our	results	reveal	that	areas	of	rising	poverty	are	mostly	located	in	
post-war	 suburbs.	 These	 areas	 share	 some	 of	 the	 characteristics	 of	 inner-city	 poor	
neighbourhoods	and	differ	 in	some	ways	from	the	typical	middle-	and	upper-class	sub-
urbs.	
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vulnerable	 population	 (Allard	 et	 al.	
2003)	 A	 better	 understanding	 of	
changes	 in	 the	 spatial	 distribution	 of	
poverty	in	Canada’s	largest	cities	could	
better	 shape	 policy	 decisions	 regard-
ing	these	issues.	

This	 paper	 goes	 beyond	 map	 ob-
servation	 to	 propose	 a	 more	 precise	
method	of	 localization	 to	 identify	and	
characterize	 areas	 of	 changes	 in	 pov-
erty	over	a	20-year	period	across	three	
major	CMAs.	We	use	a	typology	of	ur-
ban	space	based	on	built	environment	
variables	 to	 categorize	 areas	 in	 the	
three	 CMAs:	 Toronto,	 Montréal	 and	
Vancouver.	 Subsequently,	 we	 link	
change	 in	poverty	 to	specific	 types	of	
built	environment.	

Over	 the	 same	 period,	 gentrifica-
tion	 in	 major	 Canadian	 metropolises	
may	have	also	contributed	to	changes	
in	 the	 geography	 of	 the	 low-income	
population,	 as	 it	 may	 have	 lead	 to	 a	
displacement	of	the	poor	from	the	ur-
ban	 core	 toward	 other	 areas	 of	 the	
urban	 region	 (Badcock	 1997,	
Hulchanski	 2006,	 Ley	 &	 Frost	 2006).	
Taking	 into	 account	 both	 neighbour-
hood	decline	of	the	inner-ring	suburbs	
as	well	as	gentrification	of	some	inner-
city	 neighbourhoods,	 other	 variables	
are	 brought	 into	 play	 to	 explain	 the	
changes	 in	 the	 urban	 geography	 of	
poverty.	 Finally,	 since	 the	 use	 of	 a	
conventional	 OLS	 regression	 analysis	
overlooks	 the	 spatial	 dependency	 of	
the	data	and	may	result	 in	biased	out-
comes,	we	employ	a	spatial	regression	
model	 to	 control	 spatial	 dependency	
and	 make	 statistical	 estimates	 more	
robust	 (Anselin	 2005,	 Anselin	 &	 Bera	
1998).	

Studies	 on	 urban	poverty	 in	 Cana-
da	 reveal	 that	 low-income	 population	
is	 unevenly	 distributed	 over	 the	 met-
ropolitan	space.	In	the	1980s	and	early	
1990s,	most	 of	 the	 empirical	work	 on	
CMAs	reported	a	concentration	of	dis-
advantaged	 households	 in	 specific	 in-
ner-city	 neighbourhoods,	 often	 locat-
ed	 near	 old	 industrial	 zones	 (Bourne	
1989,	 Broadway	 1992,	 Hajnal	 1995,	
Hatfield	1997,	Kazemipur	&	Halli	2000,	
Kitchen	 2001,	 Lee	 2000,	 Ley	 &	 Smith	
2000,	Séguin	1998).	In	a	study	of	seven	
Canadian	 central	 cities,	 Broadway	
(1992)	notes	an	overrepresentation	of	

disadvantaged	 populations	 in	 neigh-
bourhoods	 surrounding	 the	 down-
town	 core.	 Similarly,	 Bourne	 (1989)	
explains	how	urban	sectors	 in	Canada	
have	 a	 tendency	 to	 differentiate	
themselves	in	relation	to	their	location	
in	 the	 metropolitan	 space.	 He	 finds	
that,	 in	1986,	 incomes	 in	central	areas	
were	 lower	 compared	 to	 those	 of	
suburban	neighbourhoods	in	the	same	
CMA	and	observes	a	concentration	of	
poverty	and	unemployment	 in	Canadi-
an	inner	cities.	

More	 recent	 research	 has	 started	
to	 draw	 attention	 to	 the	 growing	
presence	of	 low-income	population	 in	
some	 areas	 located	 outside	 the	 inner	
cities,	 in	 suburban	neighbourhoods	of	
the	main	 Canadian	 CMAs	 (Evenden	 &	
Walker	 1993,	 Langlois	&	Kitchen	2001,	
Ley	&	Smith	2000,	Murdie	1998,	Walks	
2001).	 Generally	 based	on	map	obser-
vation,	most	of	these	studies	present	a	
descriptive	analysis	of	 the	distribution	
of	poverty	within	the	metropolitan	re-
gion.	 The	 literature	 has	 been	 prolific	
for	 Toronto.	 Murdie	 (1994b)	 found	
that	 inner-ring	 suburbs	 in	 Toronto	
have	 seen	 an	 increase	 in	 low-income	
households	 and	 other	 indicators	 of	
urban	distress	such	as	lower	education	
and	 higher	 unemployment	 levels,	 as	
well	as	a	decline	in	housing	occupancy	
rates.	Walks	(2001)	also	observes	a	rise	
in	 suburban	 poverty	 in	 Toronto	 be-
tween	 1971	and	 1991.	Heisz	&	McLeod	
(2004)	notes	 that	 in	2001,	 low-income	
neighbourhoods	 of	 Toronto	 were	
more	 present	 in	 inner-suburbs	 than	
they	 were	 in	 1981.	 In	 a	 more	 recent	
study,	 Hulchanski	 (2010)	 reveals	 that,	
in	 the	 1970s,	 most	 of	 Toronto’s	 poor	
neighbourhoods	 were	 located	 in	 the	
inner-city	 while	 they	 are	 now	 mostly	
concentrated	 in	the	Northeastern	and	
Northwestern	parts	of	 the	CMA.	Simi-
lar	 changes	 in	 the	 spatial	 distribution	
of	 low-income	 population	 were	 also	
observed	 in	 other	 Canadian	metropo-
lises.	 Séguin	 et	 al.	 (2012)	 observes	 an	
increased	 concentration	 of	 poverty	 in	
the	first-ring	suburbs	of	Montreal.	Sim-
ilarly,	 in	 a	 study	 of	 the	 eight	 largest	
Canadian	metropolitan	 areas,	 Ades	 et	
al.	 (2012)	 find	 that	 the	 centralization	
index	of	low-income	population	dimin-
ished	 between	 1986	 and	 2006	 for	
most	 of	 the	 cities	 studied,	 meaning	

that	 the	 low-income	 population	 was	
less	 centralized	 within	 the	 metropoli-
tan	region	in	2006	than	in	1986.	

Research	on	urban	poverty	has	es-
tablished	 a	 relationship	 between	 spe-
cific	 characteristics	 of	 individuals	 and	
households	and	their	higher	risk	of	liv-
ing	 below	 poverty	 thresholds	 (Noble	
et	al.	2006,	Pampalon	et	al.	2011).	As	a	
result,	 changes	 in	 the	 spatial	 distribu-
tion	of	 those	 risk	 factors	 increase	 the	
probability	 of	 changes	 in	 the	 geogra-
phy	 of	 poverty.	 For	 example,	 the	 in-
creased	presence	of	an	elderly	popula-
tion	is	often	related	to	higher	rates	of	
a	 low-income	population,	as	high	pov-
erty	 was	 observed	 among	 seniors	 in	
the	U.S.	 that	 forced	many	of	 them	 to	
live	 in	 areas	 of	 poverty	 concentration	
during	 the	 1970s	 and	 1980s	
(Fitzpatrick	 &	 Logan	 1985,	 Massey	
1980).	 A	 higher	 proportion	 of	 recent	
immigrants	 is	 a	 factor	 that	 makes	 an	
area	 particularly	 susceptible	 to	 an	 in-
crease	 in	 poverty	 (Heisz	 &	 McLeod	
2004,	Ley	&	Smith	1997	2000,	Walks	&	
Bourne	 2006).	 Likewise,	 a	 stronger	
presence	 of	 single-parent	 families	
(Apparicio	et	al.	2007,	Heisz	&	McLeod	
2004,	 Kitchen	 &	 Williams	 2009),	 a	
population	with	lower	levels	of	educa-
tion	 (Kitchen	 &	Williams	 2009,	 Lee	 &	
Leigh	 2007)	 as	well	 as	higher	 rates	of	
unemployment	and	part-time	workers	
(Kitchen	 &	 Williams	 2009,	 Lee	 2011,	
Walks	&	Bourne	2006)	are	also	associ-
ated	with	higher	poverty	 rates.	A	ma-
jor	 presence	 of	 one-person	 house-
holds	 can	 also	 be	 related	 to	 a	 higher	
level	 of	 low-income	 population	
(Apparicio	 et	 al.	 2007).	 Similarly,	 em-
pirical	research	has	observed	that	are-
as	with	higher	rates	of	population	loss	
are	also	related	to	poverty	(Hanlon	et	
al.	 2007,	 Hanlon	 et	 al.	 2006).	 A	 pro-
nounced	 incidence	 of	 these	 classic	
poverty	 risk	 factors	 in	 the	 same	 geo-
graphical	area	will	 increase	the	proba-
bility	 of	 a	 concentration	of	poverty	 in	
that	area.	

Although	 Canadian	 empirical	 re-
search	reveals	that	the	spatial	distribu-
tion	 of	 the	 low-income	 population	 in	
CMAs	has	changed	over	 time—in	par-
ticular	its	expansion	to	some	suburban	
areas—there	 is	 not	 enough	 evidence	
to	 document	 where	 this	 expansion	 is	
taking	place.	We	cannot	confirm	if	the	
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changes	 in	 the	 spatial	 distribution	 of	
urban	 poverty	 are	 associated	 with	 a	
particular	type	of	built	environment	as	
is	 the	case	for	major	American	metro-
politan	 areas	 and	 if	 gentrification	 and	
suburban	 neighbourhood	 decline	 are	
factors	 contributing	 to	 this	 phenome-
non.		

Two	 processes	 are	 frequently	 en-
visaged	 in	 the	 literature	 to	 explain	
changes	 in	 the	 spatial	 distribution	 of	
urban	 poverty	 and	 its	 increased	 pres-
ence	in	the	suburbs.		

First,	gentrification—which	 is	 usu-
ally	 described	 as	 the	 arrival	 of	 highly	
paid	 professionals	 to	 inner-city	 neigh-
bourhoods	 that	 were	 traditionally	 oc-
cupied	 by	 the	 working	 class—may	
have	 induced	 a	 displacement	 of	 the	
poor	 from	 the	 urban	 core	 towards	
other	areas	of	the	metropolitan	region	
(Badcock	 1997,	 Walks	 2001).	 It	 has	
been	 said	 that	 the	 relative	 deindustri-
alization	 of	 major	 cities	 in	 developed	
nations	 has	 concentrated	 managerial	
functions,	 business	 and	 financial	 ser-
vices	in	major	metropolitan	areas	(Cas-
tells	 2000).	 In	 Toronto,	 Walks	 (2001)	
observes	 a	 growing	 number	 of	 highly	
paid	 professionals	 working	 in	 the	 fi-
nancial	 and	 informational	 technology	
services	as	well	 as	 an	 increase	 in	 low-
skilled,	 low	paid	 jobs	 in	consumer	ser-
vices.	This	pronounced	polarization	of	
the	 labour	 market	 has	 resulted	 in	 a	
clear	division	of	urban	space	(Fainstein	
et	al.	1992,	Hamnett	1994).	Highly	paid,	
highly	educated	professionals	have	 in-
vested	 in	 certain	 inner-city	neighbour-
hoods,	 transforming	the	housing	mar-
ket	 of	 the	 cities	 (Germain	 &	 Rose	
2000,	 Ley	 1996,	 Walks	 &	 Maaranen	
2008).	 The	 renewal	 of	 the	 housing	
stock,	 the	 conversion	 of	 rental	 units	
into	condominiums	and	 the	extraordi-
nary	 rise	 in	 property	 values	 of	 some	
inner-city	 neighbourhoods	 are	 associ-
ated	with	gentrification	 (Skaburskis	&	
Moos	 2008).	 Higher	 property	 values	
and	rents	have	resulted	in	a	great	loss	
of	 affordable	 housing	 that	 may	 have	
pressured	 low-income	 households	 to	
move	to	other	areas	of	the	metropoli-
tan	space	(Ley	&	Frost	2006).	

Second,	 the	 decline	 of	 older	 sub-
urban	 neighbourhoods	 and	 the	 lower	
appeal	 of	 its	 housing	 stock	 to	middle	

and	higher	 income	groups	 results	 in	a	
decrease	 of	 housing	 values	 that	 may	
have	 ultimately	 brought	 households	
with	 limited	 financial	 resources	 to	
those	 areas	 (Hanlon	 &	 Vicino	 2007,	
Hanlon	 et	 al.	 2006,	 Lee	 2011,	 Lee	 &	
Leigh	2007,	Lucy	&	Phillips	2001	2006).	
Mostly	portrayed	in	the	U.S.	literature,	
this	 process	 is	 one	 of	 the	 results	 of	
low	public	 and	 private	 investments	 in	
older	 suburban	 neighbourhoods	
where	 the	 housing	 stock	 is	 becoming	
out-dated.	This	disinvestment	leads	to	
a	 deterioration	 and	 depreciation	 of	
certain	areas	(Hanlon	et	al.	2007,	Lee	&	
Leigh	 2005,	 Lee	&	Leigh	 2007,	 Lucy	&	
Phillips	 2000,	 2001,	 2006,	 Smith	 et	 al.	
2001).	Those	areas	become	less	attrac-
tive	 to	 the	 middle	 and	 upper	 classes	
that	 would	 move	 away	 from	 older	
suburbs	in	favour	of	the	outer-suburbs	
or	 the	 newly	 renovated	 central	 areas	
(Berube	 &	 Frey.	 2002,	 Leigh	 &	 Lee	
2005).		

Neighbourhood	decline	is	not	new	
in	 North	 American	 metropolises.	 It	
was	first	observed	in	central	cities	dur-
ing	the	1950s	and	1960s	(Grigsby	et	al.	
1987,	 Leven	 1976).	 The	 filtering-down	
model	 explains	 that	 the	 lack	 of	 in-
vestment	 on	 housing	 stock	 perceived	
as	 obsolete	 would	 trigger	 a	 physical	
degradation	 of	 the	 built	 environment	
often	 resulting	 in	 a	 decrease	 in	 prop-
erty	 values	 that	 would	 encourage	
lower	income	population	to	move	into	
the	 depreciated	 area	 (Grigsby	 et	 al.	
1987).	Less	attractive	for	the	wealthier	
groups,	 obsolete	 and	 deteriorated	 ar-
eas	 are	 successively	 occupied	 by	
groups	that	are	less	fortunate	than	the	
previous	 occupants	 (Baer	 &	
Williamson.	 1988,	 Lowry	 1960),	 as	
modest	 households	 with	 restrained	
residential	choices	would	find	it	easier	
to	 stay	 in	 less	 desirable	 areas	 (Ander-
sen	2002).	

This	process	might	explain	why	ar-
eas	with	aging	housing	in	mature	post-
war	 suburban	 neighbourhoods	 in	 Ca-
nadian	 metropolises	 exhibit	 new	 pat-
terns	 of	 decline	 (Bourne	 1993).	 This	
has	been	described	by	Walks	(2001)	 in	
Toronto	where	 the	 older	 suburbs	 are	
portrayed	 as	 areas	 with	 large	 social	
disparities,	 which	 became	 the	 new	
transition	areas	in	the	post-Fordist	era.	
An	 increase	 in	 the	 proportion	 of	

renters	 as	 well	 as	 a	 decrease	 of	 rent	
payment	and	dwelling	value	are	usual-
ly	 associated	with	 neighbourhood	 de-
cline.	

Research	objectives	
The	 aim	 of	 this	 article	 is	 to	 verify	 if	
changes	 in	 poverty	 concentration	 be-
tween	 1986	 and	 2006	 are	 associated	
with	 a	 specific	 type	 of	 built	 environ-
ment,	 the	 older	 suburbs.	 Therefore,	
we	use	a	typology	of	the	metropolitan	
area	 based	 on	 built	 environment	 at-
tributes	to	identify	older	suburbs	with-
in	the	metropolitan	region.		

Next,	 in	order	to	explain	the	asso-
ciation	 between	 poverty	 change	 and	
built	environment,	we	test	the	link	be-
tween	 changes	 in	 poverty	 and	 varia-
bles	 related	 to	 populations	 at	 higher	
risk	 of	 poverty	 over	 the	 same	 period	
of	 time,	 and	 to	 variables	 related	 to	
gentrification	 and	 neighbourhood	 de-
cline.	

Two	 sets	 of	 questions	 guide	 our	
research:	

1)	 Is	the	rise	in	poverty	concentration	
associated	with	a	particular	type	of	
built	 environment?	 We	 verify	 if	
suburban	 poverty	 is	 a	 phenome-
non	 limited	 to	 the	 older	 suburbs,	
as	the	neighbourhood	decline	the-
oretical	framework	would	suggest.	

2)	 What	additional	factors	could	help	
to	 explain	 these	 changes?	 If	 the	
suburbanization	 of	 poverty	 is	 in-
deed	related	to	one	particular	type	
of	built	environment,	does	this	as-
sociation	persist	with	the	introduc-
tion	 of	 variables	 associated	 with	
populations	 at	 higher	 risk	 of	 pov-
erty	 and	 variables	 related	 to	 gen-
trification	 and	 neighbourhood	 de-
cline?	We	 assess	 whether	 the	 link	
between	 changes	 in	 poverty	 and	
the	built	environment	attributes	 is	
maintained	 when	 we	 introduce	
additional	explanatory	factors.	We	
also	evaluate	if	the	spatial	distribu-
tion	 of	 poverty	 in	 the	main	 CMAs	
evolves	 in	 a	 similar	 pattern	 or	 if	
each	 CMA	 has	 its	 own	 particulari-
ties.	
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Data	and	analysis	
This	 research	 focuses	 on	 the	 three	
largest	CMAs	–	Toronto,	Montreal	and	
Vancouver	–	to	explain	the	changes	in	
the	 spatial	 distribution	 of	 urban	 pov-
erty	 from	 1986	 to	 2006.	Over	 the	 last	
20	years,	 the	 three	CMAs	have	under-
gone	 some	 changes	 in	 the	 social	 divi-
sion	 of	 urban	 space.	 Decentralization	
of	poverty	these	three	CMAs	(Ades	et	
al.	 2012)	 as	well	 as	 an	 increase	 in	 the	
household	 income	 within	 specific	 in-
ner-city	 neighbourhoods	 traditionally	
inhabited	 by	 the	 working	 class	
(Hulchanski	 2006,	 2010,	 Ley	 &	 Frost	
2006)	make	 these	 three	metropolises	
interesting	 cases	 for	 a	 cross-sectional	
poverty	distribution	analysis.		

The	 unit	 of	 analysis	 is	 the	 census	
tract	 (CT)	 and	 the	 data	was	 obtained	
from	 the	 Canadian	 censuses	 of	 1986	
and	20061.	Although	dissemination	ar-
eas	 (DAs)	 would	 have	 provided	 finer	
grained	analysis,	they	were	not	availa-
ble	 before	 2001.	 Using	 cross-sectional	
data,	 this	 study	 explores	 changes	 in	
the	distribution	of	poverty	across	met-
ropolitan	areas	taking	into	account	so-
cioeconomic	 and	 housing	 characteris-
tics.	The	methods	 for	 this	 research	 in-
clude	 descriptive	 and	 statistical	 ap-
proaches	using	GIS	techniques.	

The	 variable	 used	 as	 a	 poverty	 in-
dicator	 is	 the	 population	 in	 private	
households	 with	 pre-tax	 income	 be-
low	 the	 low-income	 threshold	 estab-
lished	 by	 Statistics	 Canada.	 For	 each	
census,	 this	 agency	 classifies	 low-

income	 households	 as	 those	 that	
spend	 at	 least	 20	 percent	 more	 of	
their	 income	than	the	average	Canadi-
an	 household	 on	 food,	 shelter	 and	
clothing,	 taking	 into	 account	 size	 of	
household	 and	 area	 of	 residence2.	
With	this	measure,	we	carry	out	cross-
sectional	 and	 comparative	 analyses	
between	different	metropolitan	areas.	
To	 compare	 1986	 and	 2006	 data,	 it	 is	
necessary	to	have	a	common	delimita-
tion	 of	 each	metropolitan	 region.	We	
chose	 the	 boundaries	 of	 each	 metro-
politan	 area	 in	 1986	 as	 established	by	
Statistics	 Canada.	 To	 ensure	 that	 the	
geographic	 units	 would	 be	 identical	
from	one	census	 to	 the	other,	we	ag-
gregated	adjacent	CTs	where	bounda-
ries	 had	 changed	 over	 time.	We	 then	
had,	 for	 1986	 and	 2006,	 the	 same	
boundary	 and	 the	 same	 number	 of	
census	 tracts	 for	 the	 CMA.	 That	way,	
observed	variations	between	 the	 cen-
sus	dates	are	not	due	to	areal	changes	
or	a	different	number	of	observations.	

The	 identification	 of	 sub-areas	 is	
central	 to	 examining	 the	 changes	 in	
poverty	associated	with	a	specific	type	
of	 built	 environment.	 According	 to	
Berube	&	Frey	(2002),	early	studies	on	
suburban	poverty	usually	divided	met-
ropolitan	 space	 into	 “urban”	 and	
“suburban”	 categories,	where	 the	 ur-
ban	 sub-areas	 designate	 areas	 of	 the	
central	cities	and	the	suburbs	refer	 to	
the	portion	of	the	metropolitan	region	
located	 outside	 the	 central	 city	
(Berube	&	Frey	2002).	The	main	prob-
lem	with	their	model	is	that	it	does	not	
reflect	 the	 different	 realities	 across	

the	 suburbs	 as	 the	 suburban	 area	 is	
represented	 as	 a	 whole	 homogenous	
entity	where	its	diversity	is	masked.	

To	 go	 beyond	 simply	 the	 dichoto-
my	of	 urban	 versus	 suburban,	 studies	
have	 used	 administrative	 areas	 (i.e.,	
municipalities)	to	better	represent	dif-
ferences	 within	 the	 metropolitan	
space	 (Hanlon	 et	 al.	 2007,	 Madden	
2003b).	 While	 this	 approach	 is	 politi-
cally	 relevant	 and	 helpful	 for	 govern-
ments	as	these	boundaries	are	used	to	
provide	 financial	 resources,	 it	 is	 not	
convenient	 within	 the	 context	 of	 a	
cross-sectional	 analysis	 as	 administra-
tive	divisions	are	the	result	of	political	
processes	and	may	vary	over	time.	The	
cases	 of	 the	 Toronto	 municipal	 mer-
gers	in	1998	and	Montreal’s	mergers	in	
2002	 and	 subsequent	 demergers	 in	
2006	illustrate	this	drawback.	To	over-
come	 these	 obstacles,	 recent	 studies	
have	addressed	 these	 issues	by	classi-
fying	 metropolitan	 sub-areas	 using	 a	
CT	 level	 approach	 according	 to	 an	 ur-
banizing	 tier	 system	 which	 considers	
the	 period	 of	 urban	 development	
within	 a	 metropolitan	 area	 (Cooke	 &	
Marchant	 2006,	 Lee	 2011).	 For	 exam-
ple,	in	Lee’s	(2011)	study,	four	time	pe-
riods	 in	 metropolitan	 housing	 devel-
opment	 represent	 the	 inner	 city	 (pre-
1950),	 the	 inner	 ring	 suburbs	 (1950-
69),	the	middle	ring	suburbs	(1970-89)	
and	the	outer	suburbs	(1990-1999).		

Our	 classification	 of	 the	 CTs	 is	
based	 on	 Lee’s	 work	 (2011).	 We	 too	
believe	that	the	period	of	construction	
better	reflects	the	urban	development	
patterns	of	each	CMA.	However,	given	
the	 significance	 of	 the	 housing	 com-
ponent	 in	 the	 literature	about	 the	de-
centralization	 of	 poverty	 related	 to	
the	 decline	 of	 inner-ring	 suburbs	 and	
the	 degradation	 of	 the	 built	 environ-
ment,	 we	 add	 additional	 variables:	
type	 of	 dwelling	 and	 distance	 of	 the	
CT	 to	 the	 central	 business	 district	
(CBD).	We	propose	 a	 typology	 of	 CTs	
based	 on	 variables	 of	 the	 period	 of	
construction	of	the	housing	stock,	the	
type	 of	 dwelling	 and	 the	 distance	 to	
the	CBD	(Table	1).	

We	 classify	 using	 K-Means:	 a	
commonly	used	cluster	analysis	meth-
od	 (Everitt	et	al.	 2001,	 Jain	2007).	The	
K-Means	 method	 partitions	 observa-

Table	1.	K-means	variables.	

Dimension,	year	 	
	 Name	 description	
Period	of	construction,	2006	 	
	 HBB46	 Proportion	of	housing	built	before	1946	
	 HB46-70	 Proportion	of	housing	built	between	1946-70	
	 HB71-80	 Proportion	of	housing	built	between	1971-80	
	 HB81-90	 Proportion	of	housing	built	between	1981-90	
	 HB91-06	 Proportion	of	housing	built	between	1991	2006	 	

Type	of	dwelling,	2006	
	 SDH	 Proportion	single	detached	houses	
	 RSDH	 Proportion	row	and	semi-detached	houses	
	 DAB<5	 Proportion	duplexes	or	apartment	buildings	with	less	than	five	stories	
	 DAB>5	 Proportion	apartments	buildings	with	five	or	more	stories	 	

Distance	to	downtown,	2006	
	 DIST	 Network	distance	to	CBD	in	Km.	

Source:	Authors	
	



CJRS/RCSR	39(1/3)	 2016	 2727	

Reproduced	with	permission	of	the	copyright	holder.	Further	reproduction	prohibited.	

tion—in	 this	 case,	 CTs	 in	 the	 three	
CMAs—into	 k	 clusters	 of	 similar	 ob-
servations.	Since	we	want	to	compare	
the	 patterns	 of	 poverty	 distribution	
for	the	three	cities,	we	need	the	same	
classification	 of	 the	 metropolitan	 re-
gion	for	each	CMA.	

We	 undertook	 K-Means	 cluster-
ing—using	 SAS	 9.2—using	 from	 5	 to	
20	 clusters.	 Eight	was	 selected	 as	 the	
optimal	 number	 (k)	 by	 assessing	 the	
clustering	cubic	criterion	and	pseudo	F	
(not	 reported	here	 for	 lack	of	 space).	
A	 K-Means	 cluster	 analysis	maximizes	
between-cluster	 variability	 and	 mini-
mizes	within-cluster	variability.	The	re-
sult	 is	 a	 classification	 of	 all	 the	 CTs	
sorted	 into	 eight	 distinct	 classes	 by	
built	environment	attributes:	period	of	
construction,	type	of	dwelling	and	dis-
tance	to	the	CBD).	

To	 explore	 the	 relationship	 be-
tween	CT	class	and	changes	in	poverty	
concentration,	 we	 first	 perform	 an	
analysis	of	variance	(ANOVA)	to	identi-
fy	 the	 type	 of	 metropolitan	 sectors	
where	 poverty	 concentration	 has	 de-
creased	 or	 increased	 between	 1986	
and	 2006.	 Due	 to	 the	 variation	 in	 the	
proportion	 of	 low-income	 population	
over	the	study	period	in	Montreal,	To-
ronto	and	Vancouver,	we	use	a	meas-
ure	 of	 relative	 poverty	 concentration,	
the	well-known	location	quotient	(LQ)	
proposed	by	Isard	(1960).	As	shown	in	
Table	 2,	 our	 dependent	 variables	 are	
the	poverty	concentration	in	1986	and	
2006	 represented	 by	 the	 LQ	 of	 low-
income	 population	 for	 each	 year	 and	
the	 changes	 in	 poverty	 concentration	
represented	 by	 the	 difference	 of	 the	
LQ	of	low-income	population	between	
1986	and	2006.	LQ	is	an	indicator	that	
compares	 the	 poverty	 rate	 of	 a	 CT	
with	 the	 poverty	 rate	 of	 the	 CMA	 of	
reference.	 It	 represents	 the	 propor-
tion	of	 low-income	population	 in	each	
census-tract	 divided	 by	 the	 value	 ob-

served	 for	 the	 CMA	 as	 a	 whole3.	 The	
following	formula	is	applied:	

LQ=	(xi/ti)/(X/T)	where:	

xi=	low-income	population	in	the	CTi	

ti=total	population	in	the	CTi	

X=low-income	population	in	the	CMA.	

T=total	population	of	the	CMA	

The	 independent	variables	are	 the	
eight	 types	 of	metropolitan	 sub-areas	
resulting	 from	 the	 cluster	 analysis.	 To	
take	into	account	the	level	of	each	var-
iable	 within	 each	 CMA,	 all	 variables	
were	 adjusted	 by	 the	 value	 observed	
for	 the	 CMA	 as	 a	 whole.	 In	 other	
words,	we	 computed	 the	 z-scores	 for	
the	 1986	 and	 2006	 variables	 for	 each	
CMA	dataset.	We	then	differenced	the	
z-scores	 to	 obtain	 the	 variation	 varia-
bles.	

However,	 to	 explain	 changes	 in	
the	 distribution	 of	 poverty	 over	 time,	
we	 performed	 a	 regression	model	 in-
cluding	 additional	 control	 variables.	
We	used	an	ordinary	 least	 squares	 re-
gression	model	(OLS),	since	this	model	
is	 frequently	 employed	 to	 examine	
cross-sectional	 databases.	 Table	 3	
provides	 the	 list	of	dependent	and	 in-
dependent	 variables.	 In	order	 to	eval-
uate	 if	 the	class	of	CT	according	to	 its	
build	 environment	 explains	 and	 pre-
dicts	 changes	 in	 urban	 poverty,	 our	
study	 examines	 the	 link	 between	 ur-
ban	 poverty	 and	 each	 spatial	 subarea	
type.	 The	 intention	 is	 to	 explore	
whether	 the	 spatial	dimension	predic-
tors	(the	spatial	subarea	classes	result-
ing	from	the	K-Means)	have	the	same	
sign	 when	 analyzing	 the	 three	 CMAs	
as	a	whole	and	individually.	

The	introduction	of	other	variables	
enables	us	to	assess	if	this	association	
persists	 when	 controlling	 for	 the	 so-
cio-economic	 characteristics	 of	 the	

population	related	to	poverty	risk	fac-
tors,	 as	 well	 as	 for	 individual	 and	
household	 variables	 related	 to	 gentri-
fication	and	neighbourhood	decline.	

In	 order	 to	 verify	 if	 changes	 in	
poverty	 are	 still	 associated	 with	 built	
environment	 attributes	 when	 intro-
ducing	classic	poverty	risk	factors,	our	
study	includes	three	sets	of	predictors	
theoretically	related	to	poverty:	1)	the	
spatial	 dimension	 corresponding	 to	
the	 eight	 types	 of	 metropolitan	 sub-
areas	 drawn	 from	 the	K-Means	 classi-
fication	 (spatial	 dummies);	 2)	 socio-
economic	 characteristics	 related	 to	 a	
higher	 risk	 of	 living	 below	 poverty	
thresholds	 at	 the	 start	 of	 the	 period	
(1986)	and	changes	between	1986	and	
2006;	3)	 individual	and	household	var-
iables	 that	measure	 changes	 associat-
ed	 with	 the	 gentrification	 and	 neigh-
bourhood	decline	processes.		

All	variables	have	been	adjusted	by	
each	CMA	value.		

Although	the	OLS	regression	mod-
el	provides	 some	significant	 results,	 it	
does	overlook	the	spatial	dependence	
of	changes	in	poverty	which	can	result	
in	 biased	 outcomes.	 Chakraborty	
(2009)	points	out	that	the	OLS	regres-
sion	 model	 presupposes	 that	 the	 ob-
servations	 are	 independent	 of	 each	
other	 (errors	 are	 uncorrelated).	 Thus,	
the	model	 omits	 to	 consider	 that	 val-
ues	at	any	given	 location	 in	 space	are	
potentially	 dependent	 on	 values	 at	
nearby	locations.	The	presence	of	spa-
tial	 autocorrelation	 is	 problematic	 be-
cause	 it	biases	model	coefficients	and	
affects	 our	 ability	 to	 evaluate	 the	 im-
portance	 of	 explanatory	 variables	
(Chakraborty	2009	p.682).	

As	Anselin	et	 al.	 (1998,	p.	 239)	ex-
plain,	 spatial	 dependence	 can	 arise	
due	 to	 certain	 misspecifications.	 Cen-
sus	 tracts	 are	 not	 housing	 or	 labour	

Table	2.	Description	of	the	ANOVA	variables.	

	 Dimension	 Name:	description	and	year	
Dependent	variables	 	
	 Poverty	concentration	 POV:	Location	quotient	of	low-income	population,	1986,	2006	
	 Change	in	poverty	concentration	 POV86-06:	Change	in	POV	between	1986	and	2006	

Independent	variables	 	
	 Metropolitan	sub-area	 SPAT:	Metropolitan	sub-areas	(8	classes	resulting	from	the	cluster	analysis),	2006	

Source:	Authors	
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markets,	 not	 even	 neighbourhoods	
but	 they	 are	 used	 as	 proxies	 to	 ob-
serve	 phenomena	 in	 those	 fields.	 The	
authors	point	out	that	a	mismatch	be-
tween	the	spatial	unit	of	observation	−	
in	our	case	the	census	tract	–	and	the	
spatial	 extent	 of	 the	 observed	 phe-
nomena	 under	 consideration	 –	 urban	
poverty	 in	 our	 analysis	–	 will	 result	 in	
spatial	 measurement	 errors	 and	 spa-
tial	autocorrelation	between	these	er-
rors	 in	 adjoining	 locations	 (Anselin	
1988).	 Therefore,	Anselin	et	 al.	 (1998)	
emphasize	 the	 need	 to	 explicitly	 han-
dle	 the	 spatial	 aspects	 of	 the	 model	
specification,	 estimation	 and	 diagnos-
tic	testing.		

For	 this	 reason,	 we	 performed	 a	
spatial	 autoregressive	 model	 (Anselin	
et	 al.	 1998)	 with	 the	 same	 independ-
ent	 and	 dependent	 variables	 and	 car-
ried	 out	 four	 spatial	 autoregressive	
models	 in	 GEODA	 (Anselin	 2005).	 In	
fact,	Moran’s	 I	 test	 indicated	a	 lack	of	
independence	 of	 the	 residuals	 of	 the	
OLS	models,	pointing	out	a	problem	of	
spatial	 dependence	 for	 all	 the	 OLS	

models	 we	 performed.	 This	 depend-
ence	 violates	 the	 assumption	 of	 inde-
pendence	 of	 residuals	 in	OLS	models,	
confirming	the	necessity	 to	perform	a	
spatial	regression	model	that	will	con-
trol	 for	 spatial	 dependence.	 Lower	
Akaike	Information	Criterion	(AIC)	also	
confirmed	 the	 pertinence	 of	 using	
spatial	 regression	 models	 over	 OLS	
models.	 The	 following	 formula	 was	
applied:		

y	=	Xβ	+	ε	+	ρWy		 	 (1)	

y	=	Xβ	+	λW	(y-Xβ)	+	ε		 (2)	

Where	 X	 is	 the	 vector	 of	 the	 pre-
dictors,	β	 is	the	vector	of	slopes	asso-
ciated	with	 X,	 ε	 is	 the	 vector	 of	 error	
terms,	 W	 is	 the	 spatial	 lag	 term,	 ρ	 is	
the	spatial	 lag	coefficient	and	λ	 is	 the	
spatial	error	coefficient.	

For	 each	 model,	 the	 choice	 of	 ei-
ther	 spatial	 lag	 (1)	 or	 spatial	 error	 (2)	
was	 based	 on	 the	 values	 of	 the	 La-
grange	 Multiplier	 and	 Robust	 La-
grange	 Multiplier	 tests	 computed	 us-
ing	the	residuals	form	the	OLS	models	

(Anselin	2005).	The	Lagrange	statistics	
indicate	 whether	 the	 spatial	 depend-
ence	occurs	at	the	error	term	or	at	the	
dependent	 variable.	 Because	 autocor-
relation	was	stronger	with	queen	con-
tiguity	 than	with	matrix	 distance,	 the	
spatial	 models	 were	 computed	 using	
the	 queen	 contiguity	 matrix.	 Com-
pared	to	the	OLS	model,	the	introduc-
tion	 of	 a	 spatial	 matrix	 in	 an	 auto-
regressive	model	makes	 it	possible	 to	
control	 for	 space	 and	 distance	 effect	
and	 to	 improve	 the	 estimation	 of	 the	
regression	coefficients.		

Findings	
The	 results	 of	 the	 K-Means	 clustering	
based	on	the	built	environment	attrib-
utes	 are	 reported	 in	 Table	 4	 and	
mapped	in	Figure	1.	The	top	part	of	the	
table	 presents	 the	mean	of	 each	 vari-
able	 in	 percentage	 for	 each	 class.	 At	
the	 bottom,	 the	 means	 of	 the	 stand-
ardized	 variables	 (z-scores)	 are	 dis-
played.	Each	class	was	 interpreted,	 la-
belled	and	mapped	according	to	these	
results	(Figure	1).	

Class	 A	 is	 composed	 of	 285	 CTs.	
Housing	 built	 before	 1946	 is	
overrepresented	in	this	group	(53	per-
cent)	 as	 are	 apartment	buildings	with	
less	 than	 five	stories	 (67	percent):	we	
decided	 to	 name	 this	 class	 Pre-war	
multifamily	 dwellings.	 Class	 B	 consists	
of	 323	 CTs	 with	 high	 proportions	 of	
housing	 built	 between	 1946	 and	 1970	
(56	 percent)	 and	 of	 apartment	 build-
ings	with	less	than	five	stories	(65	per-
cent).	 Class	 B	 was	 labelled	 Post-war	
multifamily	dwellings.	As	we	observe	in	
Figure	 1,	 the	 spatial	 distribution	 of	
both	classes	within	each	CMA	region	is	
similar.	 The	 majority	 of	 CTs	 classified	
as	 A	 and	 B	 are	 located	 closer	 to	 the	
CBD	 of	 each	 metropolitan	 area.	 An	
“urban”	 type	of	morphology	predom-
inates	 in	 both	 classes,	 a	 type	 charac-
terized	 by	 a	 denser	 habitat	 of	 older	
dwellings	located	near	the	urban	core.	
Class	C	is	composed	of	225	CTs.	Even	if	
there	 is	 a	 high	 proportion	 of	 housing	
built	 between	 1946	 and	 1970	 (37	 per-
cent)	we	do	not	find	that	the	period	of	
construction	 stands	 out	 as	 a	 distin-
guished	 characteristic	 for	 this	 class.	
The	z-scores	for	the	other	variables	re-
lated	 to	 the	 construction	 period	 is	

Table	3.	Description	of	dependent	and	independent	variables	of	the	OLS	and	the	spatial	
regression	models.	

Variable	 	
	 	 Name	 Description,	Year	
Dependent	variable	 	
	 	 POV86-06	 Change	in	poverty	concentration	(location	quotient	of	low-income	

population),	1986-	2006	

Independent	variables	 	
	 Spatial	dimension	(spatial	dummies)	 	
	 	 SPAT	 Metropolitan	sub-areas:	8	classes	resulting	from	the	cluster	analysis,	

2006	

	 Socioeconomic	dimension		 	
	 	 RIMM	 Proportion	of	recent	immigrants,	1986	
	 	 LONE	 Proportion	of	single-parent	families,	1986	
	 	 LEDUC	 Proportion	of	low	educated	population,	1986	
	 	 ONEH	 Proportion	of	one-person	households,	1986	
	 	 MOV	 Proportion	of	movers	in	the	last	5	years,	1986	
	 	 ELD86-06	 Change	in	the	proportion	of	elderly	population,	1986-2006	
	 	 RIMM86-06	 Change	in	RIMM,	1986-2006	
	 	 LONE86-06	 Change	in	LONE,	1986-2006	
	 	 LEDUC	86-06		 Change	in	LEDUC	1986-2006	
	 	 UNEMP86-06	 Change	in	the	proportion	of	unemployment,	1986-2006	
	 	 PART86-06	 Proportion	of	part-time	or	part-year	workers,	1986-2006	
	 	 ONEH86-06	 Proportion	of	one	person	households,	1986-2006	
	 	 MOV86-06	 Change	in	MOV,	1986-2006	

	 Dimension	of	gentrification	and	neighborhood	decline		
	 	 HEDUC	 Changes	in	the	proportion	of	highly	educated	population,	1986-2006	
	 	 RENT86-06	 Change	in	the	proportion	of	renters,	1986-2006	
	 	 RPAY86-06	 Change	in	average	rent	payment,	1986-2006	
	 	 VAL86-06	 Change	in	average	dwelling	value,	1986-2006	

Source:	Authors	
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around	 0,	 meaning	 that	 the	 z-scores	
are	close	to	the	group	mean	(-0.01	for	
housing	built	between	 1946	and	 1970,	
0.27	 for	 housing	 built	 between	 1971	
and	 1980,	 0.07	 for	 housing	 built	 be-
tween	 1981	 and	 1990,	 and	 0.08	 for	
housing	 built	 after	 1991).	 However,	
apartment	 buildings	 with	 more	 than	
five	stories	are	overrepresented	in	this	
class	 (64	percent).	 This	 is	why	we	de-
fine	 this	 category	 as	 High-rise	 build-
ings.	 Whereas	 in	 Montreal	 and	 Van-
couver,	 this	 class	 is	 mainly	 located	
near	and	around	 the	downtown	core,	
in	Toronto	there	is	a	large	presence	of	
this	category	located	far	from	the	CBD	
(Figure	1).	

Classes	 D	 to	 H	 represent	 less	
dense	habitats.	We	defined	class	D	as	
Post-war	single	detached	housing	since	
within	 the	213	CTs	 there	 is	a	high	pro-
portion	of	housing	built	between	1946	
and	 1970	 (63	 percent)	 and	 single	 de-
tached	houses	 (67	percent).	Class	E	 is	
designated	as	Post-war	attached	hous-
ing	and	63	CT	are	associated	with	this	
category	 where	 housing	 built	 during	
the	 1950s	and	 1960s	 (46	percent)	and	
row	 and	 semi-detached	 houses	 (38	
percent)	 dominate.	 Class	 F	 was	 la-

belled	 as	 Single-family	 housing	 (1970s)	
since	 within	 the	 148	 CTs	 classified	 in	
this	 category	 there	 is	 a	 high	 propor-
tion	of	row	and	semi-detached	houses	
(40	percent)	built	during	the	1970s	(47	
percent).	We	 identify	class	G	as	Single	
detached	 housing	 (1980s).	 There	 is	 an	
overrepresentation	of	single	detached	
houses	 (65	 percent)	 built	 during	 the	
1980s	(33	percent).	Finally,	we	labelled	
class	 H	 as	 Single	 detached	 housing	
(1990-2006).	This	category	includes	141	
CTs	with	a	high	proportion	of	housing	
built	 between	 1991	 and	 2006	 (50	 per-
cent)	 as	 well	 as	 a	 high	 proportion	 of	
single	 detached	 houses	 (59	 percent).	
As	we	 observe	 in	 Figure	 1,	 the	 spatial	
distribution	 of	 classes	 D	 to	 H	 within	
each	 CMA	 region	 is	 similar.	 Classes	
with	 a	 prevalence	 of	 recent	 housing	
stock	 consisting	 of	 detached,	 semi-
detached	and	row	houses	(D	to	H)	are	
located	 further	 away	 from	 the	 CBD.	
These	 classes	 correspond	 to	 a	 more	
“suburban”	 type	of	morphology	char-
acterized	 by	 a	 less	 dense	 built	 envi-
ronment	 located	 in	 the	outer	areas.	A	
closer	look	at	network	distance	to	CBD	
(DIST)	 corroborates	 this	 observation.	
Classes	 A	 and	 B	 are	 located	 closer	 to	

the	 urban	 core	 than	 classes	 D	 to	 H,	
with	 the	exception	of	class	E	which	 is	
not	much	farther	 from	the	city	center	
than	B	and	C.	

To	 explore	 the	 relationship	 be-
tween	 each	 metropolitan	 sub-area	
class	 and	 the	 changes	 in	poverty	 con-
centration,	 we	 performed	 an	 analysis	
of	variance	(Figure	2).	Although	signif-
icant	for	the	three	models,	we	observe	
that	the	R-squares	are	close	to	0.4	for	
POV86	 and	 POV06	but	 rather	 low	 for	
POV86-06	 (0.142).	 The	 sub-areas	 ex-
plain	39	percent	of	poverty	concentra-
tion	in	1986	and	38	percent	in	2006.	As	
for	 the	 changes	during	 the	 1986-2006	
period,	the	sub-areas	only	account	for	
14	percent	of	the	variation.	Indeed,	the	
classification	 based	 on	 the	 built	 envi-
ronment	 characteristics	 seems	 to	 be	
more	 relevant	 for	 explaining	 poverty	
concentration	 in	 1986	 and	 2006	 than	
to	 explain	 the	 variations	 in	 poverty	
concentration	 over	 the	 study	 period.	
We	also	performed	a	Tukey’s	test	that	
revealed	that	all	the	classes	are	statis-
tically	different	from	class	A.		

The	boxplots	(Figure	2)	graphically	
illustrates	the	ANOVA	results.	They	of-
fer	a	closer	 look	 into	each	of	 the	sub-
areas	and	allow	us	to	identify	the	clas-
ses	 where	 poverty	 concentration	 has	
increased	or	decreased.	The	results	for	
1986	(Figure	2a)	show	that	the	LQs	of	
low-income	 population	 for	 the	 first	
three	 classes	 –	 A,	 B	 and	 C	 that	 corre-
spond	 to	 the	 multifamily	 dwellings	
built	before	1946	and	during	the	1950s	
and	1960s	–	are	above	1,	 indicating	an	
overrepresentation	 of	 poverty	 in	
those	 sub-areas.	 The	 LQs	 of	 poverty	
are	 still	 above	 1	 in	 2006	 for	 the	 same	
sub-areas.	 However,	 while	 poverty	 in	
2006	is	also	concentrated	in	classes	A,	
B	 and	 C,	 the	 LQ	 for	 class	 A	 has	 de-
creased	 to	 some	 extent	 over	 the	 20	
years	 period	 and	 those	 for	 classes	 B	
and	C	have	 increased	slightly	over	the	
same	 period,	 which	 suggests	 that	
poverty	 is	 still	 concentrated	 in	 dense	
areas	 typically	 located	 near	 the	 CBD	
where	the	housing	stock	was	built	be-
fore	 1946	and	 in	areas	that	were	built	
in	 the	 1950s	 and	 1960s.	 Still,	 there	
seems	 to	 be	 a	 small	 decline	 in	 areas	
where	the	housing	stock	was	built	be-
fore	1946.	

Table	4.	Metropolitan	area	classification.	
Class	 A	 B	 C	 D	 E	 F	 G	 H	 Total	
N	(CT)	 285	 323	 225	 213	 63	 148	 189	 141	 1587	
N	(%)	 18	 20	 14	 13	 4	 9	 12	 9	 100	

Mean	values	of	variables	 	 	 	 	 	 	 	
HBB46	 53	 11	 9	 7	 22	 1	 5	 3	 16	
HB46-70	 26	 56	 37	 63	 46	 27	 20	 12	 37	
HB71-80	 7	 14	 22	 13	 14	 47	 22	 13	 18	
HB81-90	 7	 9	 15	 8	 10	 17	 33	 21	 14	
HB91-06	 8	 10	 16	 9	 9	 7	 20	 50	 15	
SDH	 15	 19	 9	 67	 22	 40	 65	 58	 34	
RSDH	 10	 6	 7	 7	 38	 25	 8	 17	 11	
DAB<5	 67	 65	 20	 17	 27	 26	 20	 20	 38	
DAB>5	 8	 10	 64	 9	 12	 9	 5	 4	 16	
DIST	 6	 12	 11	 20	 13	 24	 35	 33	 18	

Mean	values	of	z-scores	 	 	 	 	 	 	 	
HBB46	 1.77	 -0.23	 -0.29	 -0.38	 0.22	 -0.71	 -0.54	 -0.64	 	
HB46-70	 -0.54	 0.83	 -0.01	 1.22	 0.32	 -0.48	 -0.81	 -1.20	 	
HB71-80	 -0.79	 -0.24	 0.27	 -0.33	 -0.31	 2.08	 0.34	 -0.30	 	
HB81-90	 -0.61	 -0.39	 0.07	 -0.56	 -0.33	 0.22	 1.58	 0.65	 	
HB91-06	 -0.42	 -0.36	 0.08	 -0.40	 -0.36	 -0.46	 0.36	 2.30	 	
SDH	 -0.64	 -0.47	 -0.96	 1.06	 -0.38	 0.16	 1.08	 0.85	 	
RSDH	 -0.20	 -0.38	 -0.44	 -0.41	 2.51	 1.04	 -0.18	 0.62	 	
DAB<5	 1.14	 0.81	 -0.54	 -0.62	 -0.46	 -0.41	 -0.71	 -0.77	 	
DAB>5	 -0.31	 -0.20	 2.01	 -0.40	 -0.13	 -0.35	 -0.46	 -0.49	 	
DIST	 -0.90	 -0.37	 -0.56	 0.14	 -0.31	 0.43	 1.33	 1.25	

Source:	Calculation	by	authors.		
	



30	 Ades,	Apparicio,	and	Séguin	 Intra-metropolitan	poverty	

Reproduced	with	permission	of	the	copyright	holder.	Further	reproduction	prohibited.	

The	 situation	 is	 different	 for	 clas-
ses	 corresponding	 to	 single-family	
housing	 sub-areas	 –	 D,	 E,	 F,	 G	 and	 H.	
The	results	for	1986	show	LQs	below	1,	
which	 means	 an	 underrepresentation	
of	poverty	 in	those	sub-areas.	Howev-
er,	 the	 evolution	 has	 been	 different	
for	each	area.	First,	the	LQ	of	the	low-
income	population	 for	 class	D	 that	 in-
cludes	 single	 detached	 housing	 built	
immediately	after	WWII	has	 increased	
slightly	over	the	20	years	period,	even	
if	 poverty	 is	 still	 underrepresented	 in	
2006.	Also,	Figure	2	shows	an	increase	
in	 the	 LQs	 of	 poverty	 from	 classes	 E	
and	 F,	 corresponding	 to	 the	 post-war	
attached	 housing	 and	 single-family	
housing	built	 in	 the	 1970s,	 respective-
ly.	In	those	suburban	sectors,	the	LQ	is	
around	 1,	 meaning	 that	 the	 rate	 of	
low-income	 population	 in	 those	 areas	
is	now	similar	to	the	rate	of	the	entire	

CMA:	poverty	 is	 now	more	present	 in	
those	areas	than	it	was	in	1986.	Finally,	
the	 LQ	 of	 the	 low-income	 population	
of	classes	G	and	H	that	includes	single	
detached	housing	built	 after	 1980	has	
not	 varied	 much	 from	 1986	 to	 2006.	
During	 the	 study	 period,	 the	 un-
derrepresentation	 of	 poverty	 has	 re-
mained	 stable	 for	 those	 areas.	 This	
suggests	 that	 poverty	 is	 still	 un-
derrepresented	 in	 areas	 that	 are	 typi-
cally	 located	 outside	 the	 inner	 city	
where	 the	 housing	 stock	 is	 mostly	
composed	 of	 single-family	 housing.	
However,	 in	 areas	 developed	 immedi-
ately	after	WWII	and	during	the	1970s	
(classes	 D,	 E	 and	 F),	 the	 presence	 of	
low-income	 population	 has	 increased	
in	the	past	20	years,	but	not	drastical-
ly.	

Figure	 2c	 provides	 a	 summary	 of	
these	results.	Overall,	converging	with	
the	 literature	on	 suburban	neighbour-
hood	 decline	 (Hanlon	 et	 al.	 2007,	
Hanlon	 et	 al.	 2006,	 Lucy	 &	 Phillips	
2001,	 2006),	 poverty	 has	 increased	 in	
areas	 built	 immediately	 after	 WWII	
and	during	the	1970s.	These	results	are	
interesting	 as	 they	 illustrate	 how	 dis-
tance	 to	 the	 CBD	 and	 attributes	 of	
built	environment	become	essential	to	
understanding	the	increased	presence	
of	poverty	 in	the	suburbs.	 In	addition,	
the	 decline	 in	 poverty	 in	 class	 A	 sup-
ports	 the	 hypothesis	 that	 gentrifica-
tion	is	occurring	in	those	areas.	

To	explain	changes	 in	the	distribu-
tion	 of	 poverty	 concentration	 over	
time,	we	carried	out	an	OLS	regression	
model	adding	explanatory	variables	of	
poverty.	But	 since	 the	Moran’s	 I	 tests	

Figure	1.	Metropolitan	area	classification.	

	

Source:	Calculations	by	authors.	
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with	 the	 residuals	 from	the	OLS	mod-
els	were	all	positive,	 suggesting	some	
degree	 of	 spatial	 autocorrelation,	 we	
then	 performed	 a	 spatial	 autoregres-
sive	 model	 (Anselin	 et	 al.	 1998)	 with	
the	same	independent	and	dependent	
variables.	 As	 already	 mentioned,	 the	
higher	 values	 for	 the	 Lagrange	Multi-
plier	 and	 Robust	 Lagrange	 Multiplier	
tests	 of	 the	 spatial	 lag	 compared	 to	
the	 error	 model	 (not	 reported	 here	
from	 lack	 of	 space)	 suggested	 the	
need	 of	 using	 a	 spatial	 lag	 for	 all	 the	
models.	 It	 should	 be	 also	 noted	 that	
the	 AIC	 values	 show	 that	 the	 spatial	
lag	 models	 represent	 a	 marked	 im-
provement	 over	 the	OLS	models	 (see	
the	two	last	rows	of	Table	5	and	6).	

Table	 5	 illustrates	 the	 four	 spatial	
regression	models	used	to	analyse	the	

variation	of	poverty	concentration	be-
tween	 1986	 and	 2006	 based	 on	 sub-
areas	(Model	1).	Model	2	 incorporates	
socio-economic	 characteristics	 of	 the	
population	–	for	the	base	year	–	relat-
ed	to	higher	 risk	of	poverty.4	Model	3	
incorporates	 change	 in	 socio-
economic	 characteristics	 of	 the	popu-
lation	 related	 to	 a	 higher	 risk	 of	 pov-
ert.	 Model	 4	 incorporates	 individual	
and	household	variable	changes	 relat-
ed	 to	 the	 gentrification	 and	 neigh-
bourhood	 decline	 processes.	 When	
taking	 into	 account	 the	 built	 environ-
ment,	 class	 A,	 corresponding	 to	 pre-
war	 multifamily	 dwellings,	 is	 the	 de-
fault	case.	

In	Model	 1,	 all	 the	 residential	built	
environments	 classes	 resulting	 from	
the	cluster	analysis	are	significant	and	

positively	 associated	 with	 changes	 in	
poverty.	 This	 suggests	 that	 poverty	
concentration	 has	 increased	 over	 the	
20-year	study	period	in	all	the	different	
types	 of	 sub-areas	 compared	 to	 class	
A,	 the	 reference	 area	 type.	 The	
strongest	growth	took	place	in	class	C	
representing	 the	 high-rise	 built	 envi-
ronment	 (0.227)	 and	 in	 class	 F	 corre-
sponding	to	single-family	housing	built	
during	 the	 1970s	 (0.214).	 The	 increase	
in	poverty	 is	also	considerable	 in	class	
B	where	 there	 is	 a	high	proportion	of	
post-war	multifamily	dwellings	(0.177).	
The	 areas	 corresponding	 to	 the	 post-
war	suburbs	(that	 is,	classes	D	(0.168)	
and	E	(0.118))	have	also	experienced	a	
major	 increase	 in	 poverty	 concentra-
tion	comparing	to	class	A.	In	the	more	
recently	 developed	 suburbs	 (class	 H),	
there	 is	 also	 an	 increase	 in	 poverty	

Figure	2.	Box	Plot.	

	

Source:	Calculations	by	authors.	
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concentration,	 although,	 less	 pro-
nounced	(0.074).	

In	 Model	 2,	 only	 four	 built	 envi-
ronment	variables	are	significant.	Clas-
ses	B,	C	and	F	are	positively	associated	
with	 the	 dependent	 variable	 while	
class	 H	 is	 negatively	 associated	 with	
changes	 in	 poverty.	 As	 for	 the	 socio-
economic	 variables	 of	 1986,	 only	 the	
rates	of	single	parent	households	and	
poorly	educated	population	are	signif-
icant.	Surprisingly,	both	are	negatively	
associated	with	changes	in	poverty.		

In	Models	3	and	4,	we	find	that	on-
ly	 one	 spatial	 variable	 is	 significant:	
class	H	again	that	is	negatively	related	
to	 changes	 in	 poverty.	 For	 the	 base	
year	 variables,	 the	 rate	 of	 recent	 im-
migrants	 is	 significant	 and	 positively	
correlated	 with	 the	 dependent	 varia-
ble	 in	 both	models,	while	 the	propor-

tion	 of	 single	 parent	 households	 and	
poorly	 educated	 population	 is	 also	
significant,	 but	 negatively	 associated	
with	 changes	 in	 poverty	 also	 in	 both	
models.	 Practically	 all	 the	 socioeco-
nomic	variables	of	higher	poverty	 risk	
are	 significant	 and	 positively	 associat-
ed	with	 poverty	 in	 both	models.	Only	
changes	 in	the	poorly	educated	popu-
lation	are	not	 significant	 in	 the	 fourth	
model.	As	 for	 the	 variables	 related	 to	
gentrification	 and	 neighbourhood	 de-
cline,	 only	 change	 of	 highly	 educated	
population	 is	 significant	and	negative-
ly	 associated	 with	 poverty	 as	 ex-
pected.	

Finally,	 the	 R-square	 improves	
from	Model	1	to	Model	4	model	(from	
0.39	to	0.62).	The	results	of	the	fourth	
spatial	 regression	model	 indicate	 that	
when	 taking	 into	 account	 social	 fac-

tors	 related	to	poverty,	 the	built	envi-
ronment	variables	start	to	lose	a	great	
part	 of	 their	 explanatory	 power.	 The	
socioeconomic	 variables	 related	 to	 a	
higher	 risk	 of	 poverty	 prevail	 in	 ex-
plaining	 the	 distribution	 of	 poverty	
within	the	metropolitan	space.		

In	 order	 to	 compare	 the	 situation	
of	 Montreal,	 Toronto	 and	 Vancouver,	
we	 decided	 to	 perform	 the	 4	models	
for	 each	 metropolitan	 area,	 by	 sub-
selecting	the	CT	for	each	CMA	(for	lack	
of	 space,	we	only	 report	 the	 first	 and	
fourth	models	 of	 each	 CMA).	 Table	 6	
illustrates	SAR-Lag	models	 1	and	4	 for	
each	CMA.	We	first	examine	the	varia-
tion	 of	 poverty	 concentration	 be-
tween	1986	and	2006	in	the	sub-areas	
for	each	CMA,	 including	only	 the	built	
environment	 variables.	 Then,	 we	 add	
all	 the	explanatory	variables	 to	assess	
if	the	spatial	distribution	of	poverty	 in	
the	 main	 CMAs	 evolves	 in	 a	 similar	
pattern	 or	 if	 each	 CMA	 has	 its	 own	
particularities.	

For	the	first	model,	results	are	sim-
ilar	 for	Montreal	and	Toronto.	Almost	
all	 the	 spatial	 variables	 are	 significant	
and	 positively	 related	 to	 changes	 in	
poverty,	with	the	exception	of	class	H	
for	 Montreal	 and	 class	 E	 for	 Toronto	
that	are	not	significant.	As	for	Vancou-
ver,	only	class	D	is	significant	and	posi-
tively	 related	 to	 the	 dependant	 varia-
ble.	 This	 last	 finding	 is	 interesting	 as	
class	 D	 is	 one	 of	 the	 classes	 where	
post-war	housing	prevails.	This	means	
that	in	the	three	major	CMAs,	poverty	
has	increased	in	areas	built	immediate-
ly	 after	WWII,	 thus	 corroborating	 the	
suburban	 neighbourhood	 decline	 hy-
pothesis.	

For	 the	 fourth	 model,	 results	 are	
different	 for	 each	 CMA.	 When	 intro-
ducing	 all	 the	 explanatory	 datasets,	
the	majority	of	built	environment	vari-
ables	 are	 no	 longer	 significant	 for	
Montreal;	only	class	C	where	high-rise	
buildings	 are	 prevalent	 is	 significant	
and	 positively	 related	 to	 changes	 in	
poverty.	 None	 of	 the	 built	 environ-
ment	variables	is	significant	for	Toron-
to	or	Vancouver.	For	the	base	year	da-
taset,	the	rate	of	recent	 immigrants	 is	
significant	 and	 positively	 related	 to	
changes	in	poverty	in	the	three	CMAs.	
The	proportion	of	the	poorly	educated	

Table	5.	Spatial	lag	regression	analysis	of	the	change	in	poverty	concentration	between	
1986	and	2006	for	the	three	CMAs:	Montreal,	Toronto	and	Vancouver	

	 Model	1	 Model	2	 Model	3	 Model		 	
N	 1587	 1587	 1587	 1587	 		
Pseudo	R2	 0.392	 0.434	 0.616	 0.620	 	
AIC	 967.0	 	844.0	 	176.0	 	164.6	 		
AIC	Difference	 -425.2	 -362.1	 -131.2	 -132.0	 	
(from	OLS	model)	 	

Variables	 Coef.	 	 z	 Coef.	 	 z	 Coef.	 	 z	 Coef.	 	 z	
W	 0.580	***	 22.71	 0.537****	 20.53	 0.306	***	 11.42	 0.307	***	 11.50	
Constant	 -0.115	 	 -6.09	 -0.042	 	 -2.03	 0.056	 	 3.07	 0.066	 		 3.57	
A	 Ref.	 	 Ref.	 Ref.	 	 Ref.	 Ref.	 	 Ref.	 Ref.	 	 Ref.	
B		 0.177	***	 6.76	 0.158	***	 6.07	 -0.014	 	 -0.61	 -0.025	 	 -1.06	
C		 0.227	***	 7.89	 0.199	***	 6.90	 -0.036	 	 -1.37	 -0.045	 	 -1.67	
D		 0.168	***	 5.76	 0.046	 	 1.35	 0.010	 	 0.34	 -0.006	 	 -0.19	
E		 0.118	 **	 2.68	 0.056	 	 1.25	 -0.004	 	 -0.10	 -0.017	 	 -0.46	
F		 0.214	***	 6.59	 0.099	**	 2.71	 -0.008	 	 -0.26	 -0.026	 	 -0.82	
G		 0.151	***	 5.04	 -0.019	 	 -0.51	 -0.020	 	 -0.64	 -0.041	 	 -1.29	
H		 0.074	 *	 2.26	 -0.079	*	 -2.06	 -0.076	*		 -2.23	 -0.083	*	 -2.39	
RIMM86	 		 		 		 0.000	 		 0.03	 0.095	***	 8.33	 0.096***	 8.16	
LONE86	 		 	 		 -0.083***	 -7.64	 -0.084***	 -8.17	 -0.085***	 -8.17	
LEDUC86	 		 	 		 -0.046***	 -4.93	 -0.049***	 -4.95	 -0.045***	 -4.50	
ONEH86	 		 	 		 -0.016	 	 -1.32	 0.011	 	 0.91	 0.005	 	 0.46	
MOVE86	 		 		 		 0.017	 		 1.66	 0.015	 		 1.20	 0.018	 		 1.40	
ELD86-06	 		 	 		 	 	 		 0.030	**	 2.94	 0.027	**	 2.59	
RIMM86-06	 		 	 		 	 	 		 0.156	***	 13.64	 0.160	***	 13.63	
LONE86-06	 		 	 		 	 	 		 0.065	***	 5.72	 0.057	***	 4.93	
LEDUC86-06	 		 	 		 	 	 		 0.063	***	 4.27	 0.027	 	 1.59	
UNEMP86-06	 		 	 		 	 	 		 0.067	***	 9.07	 0.065	***	 8.85	
ONEH86-06	 		 	 		 	 	 		 0.066	**	 2.88	 0.060	 *	 2.55	
PART86-06	 		 	 		 	 	 		 0.056	***	 7.87	 0.057	***	 7.84	
MOV86-06	 		 		 		 		 		 		 0.043	***	 3.69	 0.044***	 3.83	
HEDUC86-06	 		 	 		 	 	 		 		 	 		 -0.070***	 -3.42	
RENT86-06	 		 	 		 	 	 		 		 	 		 0.042	 	 1.76	
RPAY86-06	 		 	 		 	 	 		 		 	 		 -0.002	 	 -0.25	
VAL86-06	 		 		 		 		 		 		 		 		 		 -0.018	 	 -1.45	

Notes:	*	P<0.05;	**	P<0.01;	***	P<0.001.	
Source:	Calculations	by	authors.		 	 	 	 	
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population	 is	 also	 significant	 in	 the	
three	CMAs,	but	negatively	associated	
with	 the	dependent	variable.	We	may	
try	 to	 explain	 this	 result	 with	 the	 in-
crease	 in	 low	 skilled,	 low	 paid	 jobs	 in	
consumer	services	that	 is	taking	place	
in	 most	 metropolitan	 areas	 (Walks	
2001).	The	poorly	educated	have	more	
access	 to	 low	 quality	 jobs	 that	 may	
place	them	just	above	the	poverty	line.	
As	 for	 the	other	variables	of	 the	base	
year,	 they	 have	 a	 different	 perfor-
mance	in	each	CMA.	

For	the	socioeconomic	variables	of	
the	 changes	 in	 poverty	 dataset,	
changes	in	recent	immigrants,	in	single	
parent	 households	 and	 in	 unemploy-
ment	 are	 significant	 and	positively	 re-
lated	 to	 changes	 in	 poverty	 in	 the	
three	 CMAs.	 The	 change	 in	 elderly	
population	 is	 only	 significant	 for	 To-

ronto	 and	 it	 is	 positively	 associated	
with	the	dependent	variable.	Changes	
in	 the	 poorly	 educated,	 in	 part-time	
workers	 and	 in	movers	 are	 significant	
and	 positively	 related	 to	 changes	 in	
poverty	 in	Montreal	 and	Toronto,	but	
not	 significant	 in	 Vancouver.	 For	 the	
gentrification	 and	 neighbourhood	 de-
cline	 dataset,	 changes	 in	 the	 highly	
educated	 population	 and	 in	 renters	
are	 both	 significant	 in	 Montreal.	 As	
expected,	the	first	variable	is	negative-
ly	 associated	with	 changes	 in	 poverty	
and	the	second	is	positively	related	to	
it.	In	the	case	of	Toronto,	only	changes	
in	property	 values	 are	 significant	 and,	
not	 surprisingly,	 they	 are	 negatively	
associated	with	 poverty.	 None	 of	 the	
gentrification	 and	 neighbourhood	 de-
cline	 variables	 is	 significant	 for	 Van-
couver.	

The	R-square	of	each	metropolitan	
area	reveals	that	they	are	stronger	for	
each	 CMA	 (0.637	 for	Montreal,	 0.680	
for	 Toronto	and	0.763	 for	Vancouver)	
than	for	the	entire	model	(0.620	–	Ta-
ble	6).	

Conclusion	and	discussion	
Using	cross-sectional	census	data	from	
two	Canadian	censuses,	this	paper	ex-
amines	 the	 changes	 in	 the	 intra-
metropolitan	 distribution	 of	 poverty	
between	 1986	 and	 2006	 in	 Montreal,	
Toronto	and	Vancouver.	Our	main	ob-
jective	was	to	verify	if	changes	in	pov-
erty	 concentration	 were	 associated	
with	 a	 specific	 type	 of	 built	 environ-
ment,	 the	 older	 suburbs	 of	 three	 Ca-
nadian	CMAs.	

Table	6.	Spatial	lag	analysis	of	the	change	in	poverty	concentration	between	1986	and	2006	for	each	CMA:	Montreal,	Toronto	and	Van-
couver	(Models	1	and	4).	

	 Montréal	 Toronto	 Vancouver	
	 Model	1	 Model	4	 Model	1	 Model	4	 Model	1	 Model	4	
N	 628	 628	 692	 692	 263	 263		
Pseudo	R2	 0.372	 0.637	 0.401	 0.680	 0.462	 0.763	
AIC	 252.8	 	-80.4	 	496.0	 	55.5	 	179.6	 	-28.8	
AIC	Difference	 -87.6	 -1.7	 -154.9	 -29.3	 -101.2	 -11.2	
(from	OLS	model)	

Variables	 Coef.	 		 Z	 Coef.	 		 Z	 Coef.	 		 Z	 Coef.	 		 Z	 Coef.	 		 Z	 Coef.	 		 Z	
W	 0.431	***	 9.53	 0.083	 	 1.90	 0.569	***	 14.09	 0.236	***	 5.71	 0.668	 	 12.67	 0.215	***	 3.72	
Constant	 -0.093	 	 -3.74	 0.078	 	 2.71	 -0.150	 	 -4.73	 0.037	 	 1.31	 -0.118	 	 -2.22	 -0.069	 	 -1.52	
A	 Ref.	 	 Ref.	 Ref.	 	 Ref.	 Ref.	 	 Ref.	 Ref.	 	 Ref.	 Ref.	 	 Ref.	 Ref.	 	 Ref.	
B		 0.225	***	 6.51	 0.001	 	 0.04	 0.203	***	 4.30	 0.029	 	 0.75	 0.092	 	 1.40	 0.050	 	 0.99	
C		 0.360	***	 7.65	 0.092	 *	 2.01	 0.244	***	 5.61	 0.001	 	 0.02	 0.108	 	 1.44	 0.006	 	 0.08	
D		 0.168	***	 3.53	 -0.023	 	 -0.44	 0.191	***	 4.26	 0.038	 	 0.96	 0.188	**	 2.58	 -0.065	 	 -1.06	
E		 0.220	***	 3.80	 0.059	 	 1.08	 0.029	 	 0.40	 -0.018	 	 -0.30	 0.149	 	 1.22	 0.065	 	 0.73	
F		 0.244	***	 5.08	 0.032	 	 0.63	 0.244	***	 4.76	 -0.018	 	 -0.38	 0.157	 	 1.90	 0.069	 	 1.02	
G		 0.100	 *	 2.43	 -0.049	 	 -1.05	 0.218	***	 4.38	 0.005	 	 0.10	 0.128	 	 1.66	 0.132	 	 1.83	
H		 -0.052	 		 -1.19	 -0.080	 		 -1.60	 0.211	***	 3.60	 0.045	 		 0.76	 0.111	 		 1.44	 0.126	 		 1.68	
RIMM86	 	 	 	 0.069***	 4.24	 	 	 	 0.106	***	 5.11	 		 	 	 0.188	***	 7.07	
LONE86	 	 	 	 0.013	 	 0.76	 	 	 	 -0.118	***	 -7.96	 		 	 	 -0.087***	 -3.58	
LEDUC	86	 	 	 	 -0.043	**	 -2.91	 	 	 	 -0.081***	 -5.10	 		 	 	 -0.128	***	 -5.57	
ONEH86	 	 	 	 0.044	 *	 2.20	 	 	 	 -0.006	 	 -0.34	 		 	 	 0.004	 	 0.13	
MOVE86	 		 		 		 -0.006	 		 -0.35	 		 		 		 -0.006	 		 -0.30	 		 		 		 -0.122	***	 -3.39	
ELD86-06	 	 	 	 0.014	 	 0.81	 	 	 	 0.035	 *	 2.45	 		 	 	 0.032	 	 1.28	
RIMM86-06	 	 	 	 0.112	***	 6.74	 	 	 	 0.175	***	 8.46	 		 	 	 0.206	***	 8.22	
LONE86-06	 	 	 	 0.049	**	 2.86	 	 	 	 0.097	***	 5.20	 		 	 	 0.051	 *	 2.39	
LEDUC	86-06	 	 	 	 0.050	 *	 2.01	 	 	 	 0.067	 *	 2.47	 		 	 	 0.026	 	 0.65	
UNEMP86-06	 	 	 	 0.081	***	 6.72	 	 	 	 0.052	***	 5.12	 		 	 	 0.069***	 4.19	
ONEH86-06	 	 	 	 0.041	 	 1.08	 	 	 	 0.041	 	 1.21	 		 	 	 0.092	 	 1.36	
PART86-06	 	 	 	 0.072	***	 6.53	 	 	 	 0.048***	 4.36	 		 	 	 0.027	 	 1.66	
MOV86-06	 		 		 		 0.042	 *	 2.40	 		 		 		 0.043	 *	 2.46	 		 		 		 -0.044	 		 -1.47	
DEGR86-06	 	 	 	 -0.134***	 -4.44	 	 	 	 0.023	 	 0.67	 		 	 	 -0.058	 	 -1.31	
RENT86-06	 	 	 	 0.165	***	 3.72	 	 	 	 0.059	 	 1.66	 		 	 	 -0.029	 	 -0.62	
RPAY86-06	 	 	 	 -0.016	 	 -1.86	 	 	 	 -0.005	 	 -0.58	 		 	 	 0.017	 	 0.87	
VAL86-06	 		 		 		 -0.029	 		 -1.88	 		 		 		 -0.064	**	 -2.77	 		 		 		 0.004	 		 0.14	

Notes:	*	P<0.05;	**	P<0.01;	***	P<0.001.	
Source:	Calculations	by	authors.	
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First,	 the	 cluster	 analysis	 showed	
that	 the	 spatial	 distribution	 of	 each	
class	 is	 similar	 for	 Montreal,	 Toronto	
and	 Vancouver.	 This	 distribution	 is	
consistent	with	 the	 dynamic	 of	 urban	
development	 of	 Canadian	 cities,	
where	 older	 neighbourhoods	 are	
commonly	 located	 in	 or	 adjacent	 to	
the	 core	 areas	 and	 where	 the	 later	
low-density	sprawl	associated	with	the	
development	of	the	highway	system	is	
located	 further	 away	 (Harris	 2004,	
Hudnut	2003,	Lucy	&	Phillips	2000).	

We	 also	 found	 out	 that	 even	 if	 in	
2006	 poverty	 was	 still	 overrepresent-
ed	 in	 older	 areas,	 there	 was	 a	 slight	
decrease	 in	 poverty	 in	 areas	 built	 be-
fore	1946,	which	agrees	with	Lee’s	re-
sults	 for	 the	 Atlanta	 region	 (2011)	
which	 found	 a	 slight	 decrease	 in	 pov-
erty	 rates	 in	 the	 inner	 city	 and	 down-
town	area.	These	results	are	also	con-
sistent	 with	 those	 found	 in	 literature	
on	 gentrification	 that	 identifies	 an	 in-
crease	 in	 revenues	 in	 some	 neigh-
bourhoods	adjacent	to	the	CBD	where	
there	have	been	major	 investments	 in	
the	housing	stock	(Ley	&	Frost	2006).	

The	situation	was	different	for	the	
subarea	types	corresponding	to	single-
family	housing	where	poverty	was	un-
derrepresented	 in	 1986.	The	presence	
of	 low-income	 population	 has	 slightly	
increased	 in	 older	 suburbs.	 The	 loca-
tion	of	the	increased	presence	of	low-
income	population	converges	with	the	
suburban	 decline	 literature	 (Lee	 2011,	
Lucy	&	Phillips	2000,	Smith	et	al.	2001).	
As	Grigsby	et	 al.	 (1987)	 explain,	when	
older	 homes	 become	 obsolete	 and	
less	 attractive	 for	 wealthier	 groups,	
the	owners	are	 less	prone	to	 invest	 in	
the	 housing	 stock	 and	 are	 more	 in-
clined	to	either	sell	it	or	rent	it	to	less-
well-off	 groups.	 Deteriorated	 houses	
are	 successively	 occupied	 by	 groups	
that	are	less	well	off	than	the	previous	
occupants	 (Baer	 et	 al.	 1988).	 Other	
explanations	 of	 the	 increase	 in	 pov-
erty	 in	mature	 suburbs	 can	 be	 drawn	
from	 Lee’s	 study	 (2011)	 where	 he	 ob-
serves	that	low-income	population	are	
more	likely	to	locate	near	employment	
centers	due	to	access	to	unskilled	jobs	
and	 the	 need	 to	minimize	 transporta-
tion	 costs.	 In	 the	 case	 of	 Atlanta,	 an	
increase	 in	poverty	 in	mature	suburbs	

was	 associated	 with	 out-dated	 em-
ployment	centers.	

On	the	contrary,	the	LQ	of	the	low-
income	 population	 corresponding	 to	
more	modern	 suburbs	 –	 the	 ones	 de-
veloped	 after	 1980	 –	 has	 not	 varied	
from	 1986	 to	 2006.	 During	 the	 study	
period,	 the	 underrepresentation	 of	
poverty	 has	 remained	 stable	 for	 the	
latter	categories.		

The	 spatial	 lag	 analysis	 was	 per-
formed	 to	 evaluate	 if	 the	 association	
of	 changes	 in	 poverty	 with	 the	 varia-
bles	 based	 on	 built	 environment	 at-
tributes	 is	maintained	when	 introduc-
ing	other	explanatory	factors.		

We	found	that	the	increase	in	pov-
erty	 in	 all	 sub-areas	 compare	 to	 the	
reference	area	 indicates	an	expansion	
of	 poverty	 from	 the	 city	 center	 out-
ward.	 Yet,	 the	 strongest	 growth	 in	
poverty	 concentration	 took	 place	 in	
areas	 with	 a	 high	 proportion	 of	 high-
rise	buildings	 (class	C).	For	 the	Toron-
to	 case,	 this	 can	 be	 explained	 by	 the	
presence	 of	 high-rise	 rental	 apart-
ments	 in	 the	 inner	 suburbs.	 Osborne	
(2012)	 explains	 that	 the	 private	 high-
rise	 stock	 in	 the	 inner	 suburbs	 of	 To-
ronto	is	a	vital	component	of	the	local	
affordable	 rental	 market,	 particularly	
for	 new	 immigrants.	 Along	 the	 same	
lines,	Murdie	(1998)	describes	the	new	
high-rise	 social	 housing	 being	 devel-
oped	 in	 the	 inner-ring	 suburbs	 of	 To-
ronto.		

In	 areas	 corresponding	 to	 the	
post-war	 suburbs	 (classes	 D	 and	 E)	
there	was	an	 increase	although	 it	was	
less	pronounced	than	in	class	C.	When	
we	 integrate	 socioeconomic	 variables	
associated	 with	 changes	 in	 poverty	
and	 variables	 related	 to	 gentrification	
and	 to	 neighbourhood	 decline,	 the	
built	 environment	 variables	 lose	most	
of	 their	 significance.	We	 find	 that	 the	
relationship	 between	 the	 built	 envi-
ronment	 variables	 and	 changes	 in	
poverty	 concentration	 becomes	 less	
prominent	 when	 the	 social	 factor	 da-
tasets	are	 introduced.	The	association	
between	 changes	 in	 poverty	 concen-
tration	 and	 our	 spatial	 typology	 be-
comes	less	significant	when	controlled	
for	 social	 factors,	 suggesting	 that	 the	
built	environment	has	a	certain	impact	

on	 changes	 in	 poverty,	 yet	 social	 fac-
tors	are	still	the	main	predictors	of	ur-
ban	 poverty.	 These	 findings	 agree	
with	 Lee’s	 study	 (2011)	 which	 ob-
served	 that	 poverty	 factors	 such	 as	
unemployment	 and	 family	 structure	
(single-parent	 households)	 are	 more	
significant	 in	 explaining	 poverty	 rates	
in	a	CT	than	its	metropolitan	location.	

We	reach	similar	conclusions	when	
analyzing	 each	 CMA	 in	 particular.	
While	the	built	environment	factor	has	
an	 impact	 on	 changes	 in	 poverty,	 so-
cial	factors	are	yet	again	the	main	pre-
dictors	of	urban	poverty.		

Even	 if	 we	 were	 not	 able	 to	 fully	
demonstrate	 that	 the	 extension	 of	
poverty	 from	 the	 center	 to	 the	 pe-
riphery	 is	 related	 to	 a	 particular	 type	
of	 built	 environment,	we	 believe	 that	
our	 results	 shed	 new	 light	 on	 the	
changing	geography	of	urban	poverty	
as	 it	 contributes	 in	understanding	 the	
complexities	 of	 suburban	 poverty.		
Séguin	 et	 al.	 (2012)	 point	 out	 the	 im-
portance	 of	 scale	 when	 identifying	
poverty	areas	in	the	case	of	Montreal.	
Their	results	demonstrate	that	CTs	are	
more	 heterogeneous	 than	 smaller	
spatial	 units	 when	 studying	 urban	
poverty	 issues.	 Therefore,	 the	 large	
scale	 of	 the	 CT	 analysis	might	 be	 too	
coarse	 to	 assess	 the	 increasing	 pov-
erty	 in	 the	 post-war	 suburbs.	 Typolo-
gies	 based	 on	 this	 geographical	 level	
of	analysis	may	mask	poverty	pockets	
in	 suburban	 areas.	 This	 situation	 pre-
sents	a	particular	political	challenge	as	
the	poor	suburban	population	may	be	
living	in	a	“policy	blind	spot”	(Puentes	
&	Warren	2006).	

More	 research	 is	 required	 to	 con-
firm	 if	 these	 processes	 are	 taking	
place	 in	Montreal,	 Vancouver	 and	 To-
ronto.	 Has	 the	 lack	 of	 public	 invest-
ment	in	the	older	suburbs	of	Montreal,	
Toronto	and	Vancouver	translated	into	
a	 deterioration	 of	 the	 housing	 stock?	
Did	 the	 decrease	 in	 property	 values	
encourage	 lower	 income	 populations	
to	move	into	these	areas?	Is	the	obso-
lescence	 of	 the	 housing	 stock	 in	 the	
older	 suburbs	 of	 Montreal,	 Toronto	
and	 Vancouver	 leaving	 room	 for	 low-
income	households?	
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In	 addition,	 the	 suburban	 location	
of	new	areas	of	increased	poverty	also	
raises	 questions	 about	 the	 conse-
quences	 of	 low-income	 families	 living	
in	areas	of	suburban	decline.	As	Allard	
(2004)	found	out	for	Chicago,	Los	An-
geles	 and	 Washington,	 living	 in	 the	
suburbs	could	 represent	an	additional	
struggle	 for	 those	 in	 need	due	 to	 the	
shortage	 of	 suburban	 resources	 and	
services	 oriented	 toward	 the	 poor.	
Apparicio	&	Séguin	(2010)	carried	out	a	
study	for	the	Island	of	Montreal	where	
they	 found	 that	areas	of	poverty	con-
centration	 located	 in	 the	 inner-city	
neighbourhoods	 have	 good	 access	 to	
different	 types	of	 services	and	ameni-
ties.	But	 is	 that	 the	 case	 in	older	 sub-
urbs?	 Do	 suburban	 areas	 where	 pov-
erty	 is	 increasing	 have	 enough	 re-
sources	 in	 terms	of	public	and	private	
services,	 amenities	 and	 community	
organizations	 to	 support	 low-income	
groups	with	specific	needs?		

A	living	environment	characterized	
by	a	deficient	offer	of	public	transpor-
tation	and	shortage	of	services	and	re-
sources	oriented	toward	the	poor	may	
represent	 an	 additional	 handicap	 for	
populations	 that	 are	 already	 in	 need.	
This	 context	 would	 emphasize	 a	 self-
reinforcing	cycle,	in	which	poor	people	
in	 those	 suburban	 neighbourhoods	
have	less	access	to	services	that	could	
help	 improve	 their	 situation.	 A	 better	
understanding	 of	 the	 suburban	 poor	
experience	 is	 needed	 in	 order	 to	 de-
velop	appropriate	tools	and	policies	to	
aid	the	less	well	off.	

References	
Ades,	J,	et	al.	2012.	Are	new	patterns	of	

low-income	distribution	emerging	in	
Canadian	metropolitan	areas?	The	
Canadian	Geographer	/	Le	Géographe	
canadien	56(3),	339-361.	

Allard,	SW.	2004.	Access	to	Social	Services:	
The	Changing	Urban	Geography	of	
Poverty	and	Service	Provision.	
Metropolitan	Policy	Program-Survey	
Series.	Washington,	DC:	The	Brookings	
Institution.	

Allard,	SW,	et	al.	2003.	Proximity	to	service	
providers	and	service	utilization	among	
welfare	recipients:	the	interaction	of	
place	and	race.	Journal	of	Policy	
Analysis	and	Management	22(4),	599-
613.	

Allegra,	M,	et	al.	2012.	The	political	
geographies	of	urban	polarization:	a	
critical	review	of	research	on	divided	
cities.	Geography	Compass	6(9),	560-
574.	

Andersen,	HS.	2002.	Excluded	places:	the	
interaction	between	segregation,	
urban	decay	and	deprived	
neighbourhoods.	Housing,	Theory	and	
Society	19(3/4),	153–169.	

Anselin,	L.	1988.	Spatial	Econometrics:	
Methods	and	Models.	Dordrecht:	
Kluwer	Academic.	

Anselin,	L.	2005	Exploring	spatial	data	with	
GeoDaTM:	a	workbook.	Spatial	Analysis	
Laboratory,	Department	of	Geography,	
University	of	Illinois.	

Anselin,	L,	&	Bera,	A.	1998.	Spatial	
dependence	in	linear	regression	
models	with	an	introduction	to	spatial	
econometrics.	In:	Ullah,	A.	and	D.	Gilles	
(eds.)	Handbook	of	Applied	Economic	
Statistics.	New	York:	Marcel	Dekker.	

Apparicio,	P,	&	Séguin,	A-M.	2010.	
Accessibility	to	proximity	services	in	
poor	areas	of	the	Island	of	Montreal.	
In:	Thériault,	M.	and	F.	Des	Rosiers	
(eds.)	Modelling	Urban	Dynamics.	
Willey.	

Apparicio,	P,	et	al.	2007.	Modélisation	
spatiale	de	la	pauvreté	à	Montréal:	
apport	méthodologique	de	la	
régression	géographiquement	
pondérée.	The	Canadian	Geographer/Le	
Géographe	canadien	51(4),	412-427.	

Badcock,	B.	1997.	Restructuring	and	spatial	
polarization	in	cities.	Progress	in	Human	
Geography	21(2),	251-262.	

Baer,	WC,	&	Williamson,	CB.	1988.	The	
filtering	of	households	and	housing	
units.	Journal	of	Planning	Literature	
3(2),	127-152.	

Berube,	A,	&	Frey,	WH.	2002.	A	Decade	of	
Mixed	Blessings:	Urban	and	Suburban	
Poverty	in	Census	2000.	Census	2000	
Survey	Series	Sponsored	by	Living	
Cities.	Washington	D.C.:	The	Brookings	
Institution.	

Bourne,	LS.	1989.	On	the	Spatial	Structure	
of	Metropolitan	Areas	in	Canada:	a	
Discriminant	Analysis.	Research	Paper	
Center	for	Urban	and	Community	
Studies,	University	of	Toronto.	

Bourne,	LS.	1993.	Close	together	and	
worlds	apart:	an	analysis	of	changes	in	
the	ecology	of	income	in	Canadian	
Cities.	Urban	Studies	30(8),	1293-1317.	

Broadway,	MJ.	1992.	Differences	in	inner-
city	deprivation	:	an	analysis	of	seven	
Canadian	cities.	The	Canadian	
Geographer	36(2),	189-196.	

Castells,	M.	2000.	The	Rise	of	the	Network	
Society.	Oxford,	UK:	Blackwell.	

Chakraborty,	J.	2009.	Automobiles,	air	
toxics,	and	adverse	health	risks:	
environmental	inequities	in	Tampa	Bay,	
Florida.	Annals	of	the	Association	of	
American	Geographers	99(4),	674-697.	

Cooke,	T,	&.	Marchant,	S.	2006.	The	
changing	intrametropolitan	location	of	
high-poverty	neighbourhoods	in	the	
US,	1990-2000.	Urban	Studies	43(11),	
1971-1989.	

Cooke,	TJ.	2010.	Residential	mobility	of	the	
poor	and	the	growth	of	poverty	in	
inner-ring	suburbs.	Urban	Geography	
31(2),	179-193.	

Evenden,	LJ,	&	Walker,	GE.	1993.	From	
periphery	to	centre:	the	changing	
geography	of	the	suburbs.	In	Bourne,	
LS,	and	Ley,	D	(eds.).	The	Changing	
Social	Geography	of	Canadian	Cities.	
Montreal:	McGill-Queen's	University	
Press.	234-251.	

Everitt,	B,	et	al.	2001.	Cluster	analysis.	4th	
Edition.	London:	Hodder	Arnold.	

Fainstein,	S,	et	al.	(eds.).	1992.	Divided	
Cities:	New	York	And	London	In	The	
Contemporary	World,	Oxford:	
Blackwell.	

Fitzpatrick,	KM,	&	Logan,	JR.	1985.	The	
aging	of	the	suburbs,	1960-1980.	
American	Sociological	Review	50(4),	
106-117.	

Germain,	A,	&	Rose,	D.	2000.	Montréal:	The	
Quest	for	a	Metropolis.	Chichester,	UK:	
Wiley.	

Grigsby,	W,	et	al.	1987.	The	dynamics	of	
neighbourhood	change	and	decline.	
Progress	in	Planning	28,	1-76.	

Hajnal,	ZL.	1995.	The	nature	of	
concentrated	urban	poverty	in	Canada	
and	the	United	States.	Canadian	Journal	
of	Sociology-Cahiers	Canadiens	De	
Sociologie	20(4),	497-528.	

Hamnett,	C.	1994.	Social	polarisation	in	
global	cities:	theory	and	evidence.	
Urban	Studies	31(3),	401-424.	

Hamnett,	C.	2003.	Unequal	City:	London	in	
the	Global	Arena.	.	London:	Routledge.	

Hanlon,	B,	&	Vicino,	T.	2007.	The	fate	of	
inner	suburbs:	evidence	from	
metropolitan	Baltimore.	Urban	
Geography	28(3),	249-275.	

Hanlon,	B,	et	al.	2006.	The	new	
metropolitan	reality	in	the	US:	
Rethinking	the	traditional	model.	
Urban	Studies	43(12),	2129-2143.	

Harding,	DJ.	2003.	Counterfactual	models	
of	neighborhood	effects:	the	effect	of	
neighborhood	poverty	on	dropping	out	



36	 Ades,	Apparicio,	and	Séguin	 Intra-metropolitan	poverty	

Reproduced	with	permission	of	the	copyright	holder.	Further	reproduction	prohibited.	

and	teenage	pregnancy.	American	
Journal	of	Sociology	109(3),	676-719.	

Harris,	R.	2004.	Creeping	Conformity:	How	
Canada	Became	Suburban,	1900-1960.	
Toronto:	Univesity	of	Toronto	Press.	

Hatfield,	M.	1997.	Concentrations	of	Poverty	
and	Distressed	Neighbourhoods	in	
Canada.	Applied	Research	Branch	
Strategic	Policy.	Ottawa:	Human	
Resources	Development	Canada.	

Heisz,	A,	and	McLeod,	L.	2004.	Le	Faible	
revenu	dans	les	régions	métropolitaines	
de	recensement,	1980	à	2000.	Ottawa:	
Statistique	Canada.	

Hiebert,	D.	2009.	Exploring	Minority	Enclave	
Areas	in	Montréal,	Toronto	and	
Vancouver.	Ottawa:	Citizenship	and	
Immigration	Canada.	

Hudnut,	WH.	2003.	Halfway	to	everywhere:	
a	portrait	of	America's	first	tier	
suburbs.	Halfway	to	Everywhere.	
Washington:	Urban	Land	Institute	

Hulchanski,	JD.	2006.	The	Suburbanization	
of	the	Non-Gentry:	The	impoverishment	
and	racialization	of	Toronto's	Inner	
Suburbs.	Urban	Affairs	Association	
Conference,	Montréal.	

Hulchanski,	JD.	2006.	2010.	The	three	cities	
within	Toronto:	Income	polarization	
among	Toronto’s	Neighbourhoods,	1970-
2005.	Toronto:	University	of	Toronto	
Cities	Centre	and	St.	Christopher	
House.	

Isard,	W.	1960.	Methods	of	Regional	
Analysis.	Cambridge:	MIT	Press.	

Jain,	AK.	2007.	Data	clustering:	50	years	
beyond	K-Means.	Pattern	Recognition	
Letters	31(8),	651-666.	

Jargowsky,	P.	2003.	Stunning	Progress,	
Hidden	Problems:	The	Dramatic	Decline	
of	Concentrated	Poverty	in	the	1990s.	
Washington,	DC:	The	Brookings	
Institution.	

Joassart-Marcelli,	P,	et	al.	2005.	Spatial	
segregation	of	the	poor	in	Southern	
California:	a	multidimensional	a	nalysis.	
Urban	Geography	26(7),	587–609.	

Kazemipur,	A,	&	Halli,	SS.	2000.	
Neighbourhood	Poverty	in	Canadian	
Cities.	Canadian	Journal	of	
Sociology/Cahiers	canadiens	de	
sociologie	25(3),	369-381.	

Kitchen,	P.	2001.	An	approach	for	
measuring	urban	deprivation	change:	
the	example	of	East	Montréal	and	the	
Montréal	Urban	Community,	1986-96.	
Environment	and	Planning	A	33(11),	1901	
–	1921.	

Kitchen,	P,	&	Williams,	A.	2009.	Measuring	
neighborhood	social	change	in	
Saskatoon,	Canada:	a	geographic	

analysis.	Urban	Geography	30(3),	261-
288.	

Langlois,	A,	&	Kitchen,	P.	2001.	Identifying	
and	measuring	dimensions	of	urban	
deprivation	in	Montreal:	an	analysis	of	
the	1996	Census	Data.	Urban	Studies	
38(1),	119-139.	

Lee,	K.	2000.	Urban	Poverty	in	Canada	:	A	
Statistical	Profile.	Ottawa:	Canadian	
Council	on	Social	Development.	

Lee,	S.	2011.	Analyzing	intra-metropolitan	
poverty	differentiation:	causes	and	
consequences	of	poverty	expansion	to	
suburbs	in	the	metropolitan	Atlanta	
region.	The	Annals	of	Regional	Science	
46(1),	37-57.	

Lee,	S,	&	Leigh,	NG.	2005.	The	role	of	inner	
ring	suburbs	in	metropolitan	smart	
growth	strategies.	Journal	of	Planning	
Literature	19(3),	330-346.	

Lee,	S,	&	Leigh,	NG.	2007.	
Intrametropolitan	spatial	
differentiation	and	decline	of	inner-ring	
suburbs:	a	comparison	of	four	U.S.	
metropolitan	areas.	Journal	of	Planning	
Education	and	Research	27(2),	146-164.	

Leigh,	NG,	&	Lee,	S.	2005.	Philadelphia’s	
space	in	between:	inner-ring	suburb	
evolution.	Opolis:	An	International	
Journal	of	Suburban	and	Metropolitan	
Studies	1(1),	13-32.	

Leven,	CL.	(ed.)	1976.	Neighborhood	
change:	lessons	in	the	dynamics	of	urban	
decay,	New	York:	Praeger.	

Ley,	D.	1996.	The	New	Middle	Class	and	the	
Remaking	of	the	Central	City	Oxford:	
Oxford	University	Press.	

Ley,	D,	&	Frost,	H.	2006.	The	inner	city.	In:	
Bunting,	T,	&	Filion,	P.	(eds.)	Canadian	
Cities	in	Transition:	Local	Through	Global	
Perspectives.	Third	ed.	Toronto:	Oxfort	
University	Press.	

Ley,	D,	&	Smith,	H.	1997.	Immigration	and	
poverty	in	Canadian	cities,	1971-1991.	
Canadian	Journal	of	Regional	Science	
20(1-2),	29-48.	

Ley,	D,	&	Smith,	H.	2000.	Relations	
between	deprivation	and	immigrant	
groups	in	large	Canadian	cities.	Urban	
Studies	37(1),	37-62.	

Lo,	L,	et	al.	2012.	Relationship	between	
immigrant	settlement	patterns	and	
transit	use	in	the	greater	toronto	area.	
Journal	of	Urban	Planning	and	
Development	137(4),	470-476.	

Lowry,	IS.	1960.	Filtering	and	housing	
standards:	a	conceptual	analysis.	Land	
Economics	36(4),	362-370.	

Lucy,	WH,	&	Phillips,	DL.	2000.	Confronting	
Suburban	Decline:	Strategic	Planning	for	
Metropolitan	Renewal.	Washington	DC:	
Island	Press.	

Lucy,	WH,	&	Phillips,	DL.	2001.	Suburbs	and	
the	Census:	Patterns	of	Growth	and	
Decline.	Survey	Series.	Washington	DC:	
The	Brookings	Institution.	

Lucy,	WH,	&	Phillips,	DL.	2006.	Tomorrow's	
Cities,	Tomorrow's	Suburbs.	Chicago:	
Planners	Press,	American	Planning	
Association.	

Madden,	JF.	2003a.	The	changing	spatial	
concentration	of	income	and	poverty	
among	suburbs	of	large	US	
metropolitan	areas.	Urban	Studies	
40(3),	481.	

Madden,	JF.	2003b.	Has	the	concentration	
of	income	and	poverty	among	suburbs	
of	large	US	metropolitan	areas	
changed	over	time?	Papers	in	Regional	
Science	82(2),	249-275.	

Marcuse,	P,	&	Van	Kempen,	R.	2000.	
Globalizing	Cities:	A	New	Spatial	Order?	
Oxford:	Blackwell	

Massey,	DS.	1980.	Residential	segregation	
and	spatial	distribution	of	a	non-labor	
force	population:	the	needy	elderly	and	
disabled.	Economic	Geography	56(3),	
190-200.	

Murdie,	R.	1994a.	Blacks	in	near-ghettos?	
Black	visible	minority	population	in	
Metropolitan	Toronto	Housing	
Authority	public	housing	units.	Housing	
Studies	9(4),	435-457.	

Murdie,	R.	1994b.	Social	polarization	and	
public	housing	in	Canada:	a	case	study	
of	the	Metropolitan	Toronto	Housing	
Authority.	In:	Frisken,	F.	(ed.)	The	
Changing	Canadian	Metropolis:	A	Public	
Policy	Perspective.	Berkeley,	CA	and	
Toronto,	ON:	Institute	of	Government	
Studies	Press	and	The	Canadian	Urban	
Institute.	

Murdie,	R.	1998.	The	welfare	state,	
economic	restructuring	and	immigrant	
flows:	impacts	of	socio-spatial	
segregation	en	Greater	Toronto.	In:	
Musterd,	S,	&	Ostendorf,	W.	(eds.)	
Urban	segregation	and	the	welfare	
state:	Inequality	and	exclusion	in	
Western	Cities.	London:	Routledge.	

Noble,	M,	et	al.	2006.	Measuring	multiple	
deprivation	at	the	small-area	level.	
Environment	and	Planning	A	38(1),	169-
185.	

Osborne,	J.	2012.	Vertical	Poverty	Revisted:	
Immigrants	in	Toronto's	High	Rise	
Private	Rental	Housing.	Toronto:	
Housing	Services	Corporation.	

Pampalon,	R,	et	al.	2011.	Indice	de	
défavorisation	matérielle	et	sociale	du	
Québec:	suivi	méthodologique	de	1991	à	
2006.	Québec:	Institut	national	de	
santé	publique	du	Québec.	



CJRS/RCSR	39(1/3)	 2016	 3737	

Reproduced	with	permission	of	the	copyright	holder.	Further	reproduction	prohibited.	

Puentes,	R,	&	Warren,	D.	2006.	One-Fifth	of	
America:A	Comprehensive	Guide	to	
America’s	First	Suburbs.	Metropolitan	
Policy	Program-Survey	Series.	
Washington,	D.C.:	The	Brookings	
Institution.	

Sassen,	S.	2001.	The	global	city:	New	York,	
London,	Tokyo.	Princeton,	NJ:	
Princeton	University.	

Séguin,	A-M.	1998.	Les	espaces	de	
pauvreté.	In:	Manzagol,	C,	&	Bryant,	
CR.	(eds.)	Montréal	2001:	Visages	et	
défis	d'une	métropole.	Montréal:	
Presses	de	l'Université	de	Montréal.	
221-236.	

Séguin,	A-M,	et	al.	2012.	Identifying,	
mapping	and	modelling	trajectories	of	
poverty	at	the	neighbourhood	level:	
The	case	of	Montréal,	1986–2006.	
Applied	Geography	35(1-2),	265-274.	

Skaburskis,	A,	and	Moos,	M.	2008.	The	re-
distribution	of	residential	property	val-
ues	in	Montreal,	Toronto,	and	Vancou-
ver:	examining	neoclassical	and	Marx-
ist	views	on	changing	investment	pat-
terns.	Environment	and	Planning	A	
40(4),	905	–	927.	

Smith,	N,	et	al.	2001.	The	“Camden	
syndrome”	and	the	menace	of	
suburban	decline-Residential	
disinvestment	and	its	discontents	in	
Camden	county,	New	Jersey.	Urban	
Affairs	Review	36(4),	497-531.	

Walks,	A.	2014.	From	financialization	to	
sociospatial	polarization	of	the	city?	
Evidence	from	Canada.	Economic	
Geography	90(1),	33-66.	

Walks,	AR,	&	Maaranen,	R.	2008.	
Gentrification,	social	mix	and	social	
polarisation:	testing	the	linkages	in	
large	Canadian	cities.	Urban	Geography	
29(4),	293–326.	

Walks,	RA.	2001.	The	social	ecology	of	the	
post-Fordist/global	city?	Economic	
restructuring	and	socio-spatial	
polarisation	in	the	Toronto	urban	
region.	Urban	Studies	38(3),	407-447.	

Walks,	RA,	&	Bourne,	LS.	2006.	Ghettos	in	
Canada's	cities?	Racial	segregation,	
ethnic	enclaves	and	poverty	
concentration	in	Canadian	urban	areas.	
The	Canadian	Geographer/Le	Géographe	
canadien	50(3),	273-297.	

Zuberi,	A.	2012.	Neighborhood	poverty	and	
children's	exposure	to	danger:	
Examining	gender	differences	in	
impacts	of	the	Moving	to	Opportunity	
experiment.	Social	Science	Research	
41(3),	788-801.	

	

                                                
	1In	order	to	carry	out	a	comparative	
analysis	with	data	from	the	1986	census,	
we	had	to	end	our	analysis	in	2006.	Since	
2011,	data	on	household	income	has	been	
collected	through	the	National	Household	
Survey	(NHS).	Compared	to	previous	
censuses,	NHS	estimates	are	derived	from	
a	voluntary	survey	and	may	therefore	
include	more	errors	due	to	non-response	
than	estimates	derived	from	the	2006	
census	questionnaire.	
2	The	low	income	pre-tax	cut-offs	are	set	at	
pre-tax	income	levels,	differentiated	by	size	
of	family	and	area	of	residence	(rural	areas;	
small	urban	regions;	areas	with	30,000	to	
99,999	inhabitants;	areas	with100,000	to	
499,999	inhabitants	and	areas	with	with	
over	500,000	inhabitants).	
3	An	LQ	of	1.0	means	that	the	CT	has	the	
same	proportion	of	low-income	population	
that	the	CMA;	while	an	LQ	above	1	means	
that	the	CT	has	a	higher	proportion	of	low-
income	population	than	the	CMA.	A	LQ	be-
low	1	means	that	the	CT	has	a	higher	pro-
portion	of	low-income	population	than	the	
CMA.	

	
4	Due	to	a	high	degree	of	multicollinearity	
between	some	of	the	socio-economic	
variables	of	1986	and	other	predictors,	the	
following	variables	were	not	added	to	
model	2:	“elderly	in	1986”,	“unemployment	
in	1986”,	“part	time	or	part	years	workers	
in	1986”,	“one	person	households	in	1986”.	


