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Executive Summary

This study puts forward novel measures of poverty-related housing affordability indi-
cators. We design measures akin to the Foster, Greer, and Thorbecke (1984)) metric
and speak to prevalence, depth and the severity of housing issues related to afford-
ability, hardship, and housing-induced poverty. We adopt the concentration index
and the shortfall index in analyzing the socio-economic inequalities of housing is-
sues between different vulnerable groups and follow the decomposition method in
Firpo, Fortin, and Lemieux (2018) to identify the proportions of the inequalities that
are attributable to the endowment effect and to the structural effect as well as the
contribution of each characteristic of the household. We offer insights into the socio-
economic inequalities in housing issues in Canada with the use of the 2012 to 2016
Canadian Income Survey (CIS) files.

Résumé

Cette étude propose de nouvelles mesures des indicateurs d’abordabilité des logements
en lien avec la pauvreté. Nous concevons des mesures analogues a celle de Foster,
Greer et Thorbecke (1984) et nous traitons de la fréquence, de 'ampleur et de la
gravité des problemes liés a I’abordabilité, aux difficultés de logement et a la pauvreté
due au logement. Nous adoptons 'indice de concentration et l'indice d’insuffisance
pour analyser les inégalités socio-économiques dans les enjeux du logement entre
différents groupes vulnérables et adoptons la méthode de décomposition de Firpo,
Fortin, et Lemieux (2018) pour déterminer les proportions des inégalités qui sont
attribuables a l'effet de dotation et a l'effet structurel ainsi que la contribution de
chacune des caractéristiques du ménage. Nous offrons des données sur les inégalités
socio-économiques dans les questions de logement au Canada basées sur les données
de 'Enquéte canadienne sur le revenu (ECR) des années 2012 a 2016.
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1 Introduction

Based on the 2016 Census, almost one fourth of Canadian households lived in dwellings
with shelter costs that were not considered affordable, that is the households spent
30% or more of their average income on shelter costs[] Housing affordability prob-
lems are not evenly distributed among the population. In fact, considerable evidence
indicates the existence of inequalities in housing outcomes between groups of differing
socio-economic status. For instance, renters are more likely to experience affordabil-
ity problems—Hulchanski and Shapcott (2004) documented that homeowners had at
least twice the income of renters and substantially more wealth. Of all households
who spent 30% or more of their income on shelter costs, about 700,000 households (or
63%) were rentersE] Furthermore, there was a high prevalence of housing affordability
problems among seniors living alone, residents of large cities, women and immigrants
in 2010

Affordability problems discussed thus far used the 30% rule of thumb, or the 30%
shelter-cost-to-income ratio (STIR), as the housing affordability measure. This ratio
approach is considered one of the most widely used housing affordability indicators
in both Canada and the U.S., and though its simplicity warrants recognition, there
is no theoretical or logical foundation for the ratio that is used (Stone, 2006]).

Principal flaws of the ratio approach are well documented. For example, Han-
cock (1993)) observes that a relatively poor household who consumes very little of
either housing or other goods can still have housing costs that are affordable. Sim-

ply put, it fails to acknowledge differences in income level that constitute the actual

!The shelter costs herein include mortgage payments, rent, the cost of electricity, heat, water,
and other municipal services, property taxes, and condominium fees.

2Canadian Housing Observer: CMHC (2015).

3Statistics Canada publication 82-229-X.
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dollar amount of the 30%. Furthermore, it is unclear how the ratio approach should
be adapted for households of different sizes and compositions and for different geo-
graphical regions.

In this study, we propose two novel classes of housing issue indicators: the first
being a class of affordability issue indicators based on the traditional rule of thumb
and the residual income approach (Stone, 2006) and the second being a class of
housing-induced poverty indicators. In particular, our definition of housing problem
measures is akin to the Foster, Greer, and Thorbecke (1984) (FGT) distribution-
sensitive indices, focusing on the existing notion of affordability issues (the golden
rule of thumb), non-shelter hardship (or hardship) and housing-induced poverty. We
put forward indices, applying these housing issue indicators to the most widely used
measures in the socio-economic inequality literature—the concentration index and
the shortfall indexﬁ These measures enable us to describe socio-economic inequality
not only in housing issue status (or prevalence) but also in its depth and severity. It
is worth noting that we deliberately include the rule-of-thumb affordability threshold
in our analysis by means of comparison.

The hardship indicator and the housing-induced poverty indicator apply the resid-
ual income approach’s definition of housing affordability issues (Stone, 2006)—a
household is considered to have affordability problems if it is unable to purchase
a minimally acceptable basket of non-shelter goods after having paid all the housing
expenditures. We use the non-shelter portion of the Market Basket Measure (MBM),
Canada’s official poverty line, which measures the cost of a specified basket of goods

and services representing a modest, basic standard of living as the proxy for a mini-

4This index was originally labelled “achievement” index by Wagstaff (2002) in the context of
socio-economic health inequality. However, since housing issues are “bad,” we will refer to these
indices as “shortfall” indices.



mally acceptable basket of non-shelter goods. The MBM will be discussed in detail
in a later section.

Our objective is to measure the distribution of housing issues and analyze socio-
economic inequalities in the distribution of housing issues.ﬂ Specifically, we decom-
pose differences in the distribution of housing issues of various socio-economic and
demographic groups. We follow the decomposition method in Firpo, Fortin, and
Lemieux (2018)), Firpo, Fortin, and Lemieux (2009)), and Fortin, Lemieux, and Firpo
(2011)) by replacing dependent variables with the recentered influence function (RIF)
of the statistic of interest in a regression and subsequently apply a Blinder-Oaxaca
(or Oaxaca-Blinder) type decomposition.ﬂ

A few key contributions of this study merit attention. First, this study is the first
to bring together two distinct literatures—the inequality literature and the housing
literature—to shed light on the issue of socio-economic inequality in housing afford-
ability issues, housing hardship and housing-induced poverty. Second, this study
adds to the theoretical literature of policy impact analysis by extending the work of
Heckley, Gerdtham, and Kjellsson (2016) to derive the RIF for the shortfall index/]
The RIF is useful particularly for a decomposition because it allows any statistic to
be expressed as a mean, which implies that any simple standard mean regression
tools would be appropriated in linking individual characteristics to a statistic.ﬂ

We exploit the Canadian Income Survey (CIS) from 2012 to 2016 to empirically

estimate the aforementioned indices and decompose socio-economic inequalities in

5We refer to the term housing issues as any combination of the affordability problem, the housing
hardship problem and the housing-induced poverty problem.

6We discuss the RIF in detail in Section

"See Essama-Nssah and Lambert (2012) for a detailed discussion of how influence functions
may be used to assess impacts of public policy as well as a catalogue of influence functions and the
associated RIF.

8See Fortin, Lemieux, and Firpo (2011) for RIF regression methods.



housing affordability issues, housing hardship and housing-induced poverty by im-
migrant status, urban/rural area status, senior status, marital status, single-parent
status, and housing tenure status. We provide results and discuss indices addressing
the prevalence, depth and severity of housing problems.

This study is organized as follows. Section [2| describes housing issue indicators
and the methodology applied in the regression analysis and decomposition. Section
provides a summary of the data used in this study, section [4] discusses the socio-

economic housing inequalities in Canada, and section [5| concludes.

2 Measuring socio-economic disparities in housing
issues

2.1 Housing issue indicators

Before assessing socio-economic disparities in housing issues, one needs to define a
housing issue indicator at the individual household level. For mathematical consis-
tency, in this report, we focus on cardinal ratio-scale indicatorsﬂ We construct two
class of indicators, the first being a class of affordability issue indicators and the

second a class of housing-induced poverty indicators.

2.1.1 Affordability issue indicator

We consider that a household faces an affordability issue if it spends more than 30%
of its gross income on housing["”] Let y; and h; represent the total income and housing

expenditure of household 7, respectively. We can define, for household i, the following

9See Makdissi and Yazbeck (2014) and Makdissi and Yazbeck (2017) for issues related to non-
ratio-scale variables.

10Given the many disadvantages of the 30% threshold discussed thus far, we include this measure
to understand the marginal impact of the indicator.



affordability issue indicator:

ai((w:{ (& -03) itk >03 | 0

0 if % < 0.3

where a € {0, 1,2} is a parameter of aversion to affordability issues. The structure
of this indicator is reminiscent of the Foster, Greer, and Thorbecke (1984) individual
contributions to aggregate poverty. We follow Bilger, Kruger, and Finkelstein (2017)
and use these individual contributions to look at socio-economic disparities in the
distribution of housing issues. When o = 0, a;(«) becomes a binary variable taking
a value of one if the household spends 30% or more of its income on housing and a
value of 0 otherwise. When o = 1, a;(«) accounts for the depth of the housing issue.
However, a marginal change in the proportion of income allocated to housing has
the same marginal impact regardless of the distance from the 30% threshold. When
a =2, a;(«) also takes into account the severity of the issue, that is, the impact of a
marginal change in the proportion of income allocated to housing increases with the

depth of the housing issue.E
2.1.2 Housing-induced poverty indicator

The objective of this indicator is to give a picture of housing-induced poverty. This
indicator will be based on the Market Basket Measure (MBM) that became Canada’s
official poverty line in August 2018. There are two advantages in using the MBM.
The first is that it is adjusted to account for price differentials between Canada’s
regions. The second is that, by construction, it is possible to evaluate its non-shelter
component, NSMBM. The reason for splitting the measure in two components lies in

the transaction costs associated with a change in housing consumption, making this

' This is related to the idea that one has to account for health levels in addition of income ranks
when comparing socio-economic health inequalities. This issue was pointed out by Makdissi and
Yazbeck (2016)), who propose a different solution.



component of the basket stickier than other components. The average rental cost
in a region may allow a household to be out of poverty; however, because there is a
variability in the distribution of rental prices, if for some reason this household was
not able to secure a shelter at the average rental price, it may well end up in poverty
although its income is above the MBM of the region. The same phenomenon can
also have an impact on the intensity of the poverty level of a poor household. This is
exactly the information the person in charge of designing housing policy is interested
in.

Let the individual contribution to total poverty be:

MBM

(MBMv)® if y, < MBM @)
0 if y; > MBM

pi(a) =

This indicator, p;(«), is the contribution of a household to poverty. Even if housing
policy may and should be influenced by concerns about poverty, overall poverty is an
issue that is broader in context. The first step in building an indicator that may be
useful for the design of a housing policy is to consider the impact of shelter expenses
on the residual income (leftover income after shelter expenses that can be spent on
other goods). We define the household’s residual income as r; = y; — h;. This allows

us to evaluate a household’s individual contribution to the total non-shelter hardship:

ns;(a) =

(MUBUCR)" i < NSMBM ®)
ifry > NSMBM

This indicator, ns;(«), gives the contribution of a household to non-shelter hardship.
Although useful in the design of housing policy, this information is incomplete since
it does not allow for distinction between a household for which the contribution to
non-shelter hardship is due to a general lack of income and a household for which

the contribution is induced by its shelter spending. We need an additional indicator



that would capture the change of the contribution to total poverty that is induced
by shelter costs. Using these two indicators, p;(«) and ns;(«), it is possible to build

an indicator of housing-induced poverty:

| nsi(a) —pi(e) if ns;(a) > pi(@)
hpiler) = { 0 if ns;(a) < pi(a) (4)

For the remainder of this paper, we are interested in both non-shelter hardship, ns;(«)
and housing-induced poverty hpi(a)F_ZI As for «, it can be interpreted as a parameter

of aversion to poverty, hence p;(«), ns;(«) and hp;(«) have similar properties to a;(«).

2.2 Social indicators of housing issues

The first aggregate view of affordability issues, non-shelter hardship and housing-
induced poverty in society may be obtained by looking at the average value of these
indicators in the population: @(c), m5(c) and hp(a). When o = 0, these three
indicators (@(0), m5(0) and hp(0)) simply give the proportion of the population expe-
riencing affordability issues, non-shelter hardship and housing-induced poverty. Also
note that when o = 1 or 2, it is important to consider the average values of housing
issues in the overall population of interest and not just the average values of housing
issues among households with housing issues. To illustrate this point, consider the
following situation. Imagine a social situation with a subgroup of 10 households expe-
riencing affordability issues in a population of 20 households (i.e. @(0) = 0.5). Also,
assume that the average affordability issue among these 10 households is 0.2. This
would yield an average affordability @(1) = 0.2x0.5 = 0.1. Now imagine that nothing
changes among these 10 households but that an additional household, i, in the 10
remaining households starts experiencing affordability issues with a;(1) = 0.05. This

would lead to a lower average affordability issue among households with affordability

12Note that we use the terms non-shelter hardship and hardship interchangeably.



issues [(0.2 x 10 4+ 0.05)/11 = 0.1864 < 0.2] but a higher average of poverty issues
among the population [a(1) = (0.2 x 10 + 0.05)/20 = 0.1025 > 0.1]. As this clearly
constitutes an increase in affordability issues, we clearly want the index to increase
following this kind of change. A similar logic could be constructed for a(2).

At first glance, using the average may appear as the only reasonable choice. How-
ever, a social observer may be concerned with socio-economic disparities in the dis-
tribution of housing issues. For instance, assume that household i spends 50% of its
income on housing. If we are interested in affordability issues in terms of depth, this
yields a;(1) = 0.20. If an analyst considers the average value of the indicator, he or
she implicitly assigns a social weight of 1/N to this observation. This means that
the contribution of this household to social affordability issues is 0.20/N regardless
of this household’s rank in the income distribution. A social observer may be more
concerned with an affordability issue at the 5" percentile of the income distribution,
where it is probably a real burden on the household’s living standard, than at the
45" percentile (of the income distribution), where it may be more linked to a stronger
preference of the household for housing spending. When an analyst considers this
kind of ethical judgment, he or she is concerned with socio-economic inequalities
(disparities) in affordability issues.

Assume that we have N households in our population and that these households
are ranked according to their total income, the poorest household being household
at rank 1/N and the richest one at rank 1. A useful graphical representation of the
distribution of housing issues by socio-economic status is the concentration curve.
As illustrated in figure [T} the concentration curve displays the cumulative percentage
of total housing issues associated with socio-economic ranks 0 to 1. It is similar to

the well-known Lorenz curve of income except that the variable we are cumulating
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Figure 1: Concentration curve of housing issues

on the y-axis is different from income. For this reason, the concentration curve can
be located below or above the diagonal representing perfect socio-economic equality.
The well-known Gini index of inequality is defined as twice the area between the
Lorenz curve and the line of perfect equality. A similar index, the concentration
index, C'I, can be derived from the concentration curve. It is also equal to twice the
area between the line of perfect equality and the concentration curve when this curve
is located below the diagonal and is equal to -2 times this area if the concentration
curve is located above the 45-degree line (as in figure [1)). The concentration index
takes values between -1 and 1. If it is negative, it indicates that the housing issue is
more concentrated among poorer households. The more negative it is, the more socio-
economic disparities there are in the housing issue of interest. We will compute this

concentration index for affordability issues, C'l, ,, for non-shelter hardship, C1l, 4,



and for housing-induced poverty, Cl, .. As pointed out in O’Donnell et al. (2007)),

this index can be easily estimated by

CI, = _ , (5)

where h can be any housing issue indicator, that is, affordability issues, a(«), non-
shelter hardship, ns(a), or housing-induced poverty, hp(c), h is the expected value of
h, and ﬁy is the natural estimator of the cumulative distribution of income F},. This

natural estimator of the distribution of income is given by F (y;) = N~t Zjvzl I(y; <

As pointed out by Wagstaff (2002) in the context of the literature of socio-
economic health inequality, a relative inequality index always give an incomplete
picture. For instance, one could decrease everyone’s housing issue by 10% and this
would leave the relative index unchanged. Wagstaff (2002) builds on the income
inequality literature and proposes an index of health achievement, A, that depends
positively on the average health status and negatively on the value of the health
concentration index. In the context of housing issues, this index would be a shortfall
index. This shortfall index is denoted by S, for affordability issues, by S, for
non-shelter hardship and by Sj, . for housing-induced poverty. This index can be
easily estimated by

Sp=h(l = CI). (6)

Inspection of equation (6) indicates that the shortfall index increases with an increase

in the average housing issue, h, an increase in socio-economic disparitie or an

increase in both.

13Since the closer CT is to -1, the more socio-economic disparities there are in the society.
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2.3 Regression analysis and decomposition

From a policy evaluation perspective, it may be interesting to decompose differences
in the values of any of our indices between two demographic groups or two periods
of time. In the spirit of the standard Blinder-Oaxaca decomposition, our interest is
to assess what proportion of change is due to a change in the distribution of some
characteristics of the population (endowment effect) and what proportion is due to a
changes in the returns to these characteristics (structural effect).

These decompositions are based on the comparisons of the two actual distribu-
tions with counterfactual distributions. In order to perform such decompositions, the
analyst relies on regression methods. In the usual Oaxaca-Blinder context, the inter-
est is to decompose the difference in the unconditional average outcome into these
two components. A standard regression (E[Y|X]) is then the appropriate model.
Since we have a distributional concern, we are also interested in decomposing the
differences in other functions, (F ), of the joint distribution of income and housing
issues, Fy, ,. These functions are the indices presented in section [2.2}

There are two main approaches in the economics literature to model these decom-
positions when one is interested in an index of a univariate cumulative distribution
of an outcome variable y (for example, the distribution of income). The first type
of approach builds on Machado and Mata (2005|) and Chernozhukov, Fernandez-Val,
and Melly (2013) and consists of estimating a model of the conditional cumulative
distribution Fy|, and then plugging the model F,(y) = [ Fy,(y|z)dF,(z) into the
functional 0(F,). This approach has the advantage of using a single model of the
distribution.

The second approach, proposed by Firpo, Fortin, and Lemieux (2009) consists of

estimating a model of the conditional expectation of a recentered influence function

11



(RIF) of the index of interest. This is the approach we chose to adopt in this paper.

We describes the RIF in detail below.

2.3.1 Recentered influence function

The idea underlying this approach is relatively easy to understand. The indices we
are using in this paper are functions of the joint distribution of income ranks (F})
and an indicator of housing issues (a, ns or hp). Let us assume for now that we
are interested in socio-economic disparities in housing issues, C'[;,. This index is a
function of the joint distribution, Gy, r,, of an affordability indicator i and of income
ranks, F,. The influence function of observation i, I F(h;, Fy,(y;); Clp, G), represents
the effect on C1I), of an infinitesimal contamination of G' at point mass (h;, Fy,(v;)).
In order to derive formally this influence function, consider the Dirac distribution

function with a degenerate probability mass at (h;, F,(y;)):

0 if h(a) < ho(e) or F,(y) < F,(yo)
6(ho, Fy(v0)) = { 1 if h(a) > ho(a) and Fj(y) > Ff(yo) . (7)

Also consider M, a mixture of distribution G and §, M = (1—t)G+t6. The influence

function is given by

[P (he, By (s): Cly, @) — tim SR = CIE) 9 0p iy _yaias)| . (8)
t—0 t ot =0

It is essentially the derivative of C'I,, which measures the marginal impact of a small
perturbation in the joint distribution function G' on C'I;. One property of the influ-
ence function is that E[IF (hy, F,(y;); CIn, G)] = [° [o IF(h, Fy; CI,,, G)dGh g, (b, F) =
0. Firpo, Fortin, and Lemieux (2009) exploit this property and propose to add back
the value of the index to the influence function to generate a recentered influence
function

RIF(ai(a), Fy(y:); Cly, G) = CI, + T F(hi Fy(y:); CIy, G). (9)

12



Since E[IF(h;, Fy(y;); CIy, G)] = 0, the expected value of this recentered influence
function is equal to the index, that is, E[RIF(h;, Fy(y;); Cl,,G)] = CI;. Since
E[RIF(h;, Fy(y;); Cly, G)| = CIy and I F(h;, F,)(y;); CIy, G) is the directional deriva-
tive of C1Ij,, equation @D is the leading two terms of a Von Mises (1947) linear
approximation of C'I},.

Assume now that we have distribution F,(z) of a vector of covariates x. By
the law of iterated expectations, the index, C'I}, can be rewritten in terms of the

conditional expectations of the recentered influence function
Cl, = E[RIF(a,F,;CI,,G)] = /E[RIF(h, F,;:CL,, G)|z|dFy(x).  (10)
Similarly, we can derive results for shortfall indices:
Sp = E[RIF(a,F,; S, G)| = /E[RIF(h, Fy; S, G)|z|dFy(z). (11)

One advantage of this approach is that once one has derived the mathematical
expression for the RIF, the estimation of the model is based on a simple regression
framework and is thus very easy to implement. The cost of adopting this approach
is that we need a different econometric model for each index. However, since Heck-
ley, Gerdtham, and Kjellsson (2016) have derived the expression of the I F' for the
health concentration index in a bivariate context, we can use their result to derive

an expression of I F for I F(h;, Fy(vy;); Clp, G):
IF(hi,Fy(yi);CIh,G) = —%200V(h,Fy) (12)
h
N
1 — 1
t= —2C0V (b, Fy) + h — hi + 2hiFy (y;) = 2 > hil(y; <wi)|
j=1
The last term on the right-hand side of the above equation is just the point estimate

of the generalized concentration curve of h (that is, the concentration curve of h times

13



the expected value of h).

The literature has not derived expression for other influence functions for the
health achievement index, which is the counterpart of our shortfall index. However,
since S, = h(1 — C1y,), it is relatively straightforward to derive the IF for this index

using the expression of the influence function of the concentration index:
IF(hi, F(y:); Sn, G) = (1 — CL,)(hi — h) — h - IF (hy, F(v:); CI,, G). (13)

Adding the value of the indices to these expression gives us the RIF's:

RIF(hi, Fy(3); C1G) = —L4200V (h, Fy) (14)
h

N
1 |- 1
+z h — h; + 2h; Fy (y;) — QN ; hil(y; < i)l
and
RIF(hi, Fy(y;); Sp, G) = (1 — CIy)hy — h - IF(hy, F,(y;); Oy, G). (15)

2.3.2 Using RIF regressions to decompose changes in the value of an
index

Assume that we want to estimate a regression model of the concentration index of
housing issues (a similar logic can be applied to the shortfall index). Also assume
that we adopt an ordinary least square (OLS) regression model for our recentered

influence function:

RIF(hi, Fy(y;); Clp, G) = x5 + <, (16)

where ¢; are independent and identically distributed with mean 0. Let 3 be the

estimated vector of coefficients. The value of the index is given by

CI, = E[RIF(a, F,; CI,,G)] = ZP. (17)

14



Consider that we are interested in decomposing the difference in the concentration
index of a housing issue between two populations: C'I} —CTI?. This difference can be

rewritten as

We impose the conditional independence (ignorability) assumption, that is, we as-
sume that the distribution of unobserved characteristics € conditional on the observ-

ables x is the same in both populations. This assumption allows us to allocate the

difference CI} — C1} to:

1. the difference in the distribution of observed characteristics x (endowment ef-

fect), and
2. the difference in returns to characteristics: 5 (structural effect).

The difference can thus be rewritten as:

~

CI} — CI? = 7,(By — Bo) + (F1 — To) Bo. (19)

The first term on the right-hand side of the equation is called the structural effect
and the second term, the endowment effect. It is common to consider the endow-
ment effect as the explained part of the difference and the structural effect as the
unexplained part. These two effects can further be decomposed to account for each
one of the observed characteristics. Assume that we have m — 1 characteristics, the

structural effect can be rewritten as
7181 — Bo) = Bir — Bro + >_ Tra(Brr — Bro), (20)
k=2

where Bkl and 3k0 for £ = 1,...,m are the kth element of B for group 1 and 0,

respectively, and Ty represent the kth element of ;. The structural effect associated
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with covariate k is given by fkl(,/ﬁ\kl - B\kg). The endowment effect can be rewritten
as

(961 - xo 3 Z Tr1 — Tko 5k0, (21)
k=2

~

and the endowment effect associated with covariate k is given by (Tx1 — Zxo)fo-

3 Data

3.1 Canadian Income Survey (CIS)

The data used in this study is Statistics Canada’s confidential microdata files—the
Canadian Income Survey (CIS) from 2012 to 2016. The CIS is an annual cross-
sectional survey containing information on labour market activity, income and income
sources of Canadians (linked with tax data), individual and household characteristics,
and characteristics and costs of housing.

The survey targets all individuals in Canada, with the exception of residents
of Yukon, the Northwest Territories and Nunavut, residents of institutions, persons
living on reserves and other Aboriginal settlements in the provinces and members of
the Canadian Forces living in military camps. Overall, these exclusions amount to
less than 3 % of the population.

We exclude from our analysis farm households, households whose major income
earners are under the age of 25, households whose major income earners are identified
as a full-time student, households reporting negative annual shelter costs or negative
total gross household income. We place an income restriction on households such
that households identified as having housing problems cannot have a gross income
above the median income of their province for that year. Furthermore, households
whose disposable income is negative because of capital/investment losses or house-

holds whose residual income is negative because of an extremely high shelter cost
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(above the 99th percentile of the average shelter cost in their region for that year)
are not considered to be experiencing any of the housing problems. After these re-
strictions, we have approximately 380 households with affordability issues having
STIR>1. For these households, we normalize the STIR to be equal to 1.

The first caveat in the CIS is the lack of information surrounding the topic of
subsidized housingE Researchers can only observe if the household pays "reduced”
rent, and the reasons for such cases include family, employer and government—the
amount subsidized is unknown. It is also often the case that the household is unaware
that the rent paid is being subsidized, and a reliable figure cannot be calculatedﬁ
It would be tremendously beneficial for policy makers to focus the analysis on the
subsidized renter population when more information becomes available in the future.

Another caveat in the CIS is the lack of information related to the duration of
housing tenure. One cannot observe how long the household has been renting or
owning the dwelling, and this information would be crucial in understanding the
different levels of affordability issue depth. The cost of owning a house is typically
higher at the beginning of the ownership than at the later stage.

The final sample size contains 133,230 households. Table [I] gives summary statis-
tics of the three indicators. Table [2| and table [3| present summary statistics of house-
hold and dwelling characteristics, respectively.

Table [1] shows the average values of the status, depth and severity of each of the
three indicators, that is, hardship, affordability isues, and housing-induced poverty.
In all cases, the average values of the indicators appear to be unchanged over the
period of the study. For instance, about 16% of Canadian households are considered

to be in hardship over the period of the study. Among this population, the depth

141n fact, such information does not exist in any of the national surveys from Statistics Canada.
15Typically, the subsidies are paid directly to the landlords, not the renters.
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Table 1: Expected value: hardship, affordability issues and
housing-induced poverty indicators

Year
Indicators 2012 2013 2014 2015 2016

Hardship

Status (o = 0) 0.1635 0.1585 0.1512 0.1684 0.1622
(0.0025) (0.0025) (0.0024) (0.0024) (0.0023)

Depth (ax=1) 0.0781 0.0750 0.0713 0.0817 0.0796
(0.0015)  (0.0015) (0.0014) (0.0015) (0.0015)

Severity (a =2)  0.0553 0.0527 0.0502 0.0582 0.0571
(0.0013) (0.0013) (0.0013) (0.0013) (0.0013)

Affordability issues

Status (o = 0) 0.1748 0.1716 0.1721 0.1812 0.1765
(0.0025) (0.0026) (0.0026) (0.0025) (0.0024)

Depth (o =1) 0.0362 0.0343 0.0330 0.0383 0.0365
(0.0008)  (0.0008) (0.0008) (0.0008) (0.0008)

Severity (¢ =2)  0.0151 0.0140 0.0142 0.0175 0.0161
(0.0005) (0.0005) (0.0004) (0.0005) (0.0005)

Housing-induced poverty

Status (a = 0) 0.0549 0.0558 0.0543 0.0593 0.0580
(0.0015) (0.0016) (0.0015) (0.0015) (0.0015)

Depth (o =1) 0.0435 0.0412 0.0393 0.0455 0.0460
(0.0009) (0.0009) (0.0009) (0.0009) (0.0009)

Severity (o =2)  0.0377 0.0348 0.0331 0.0389 0.0393
(0.0009) (0.0009) (0.0009) (0.0009) (0.0009)

Data source: Canadian Income Survey, 2012-2016.
Bootstrap standard errors in parentheses
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of the hardship is about 8 % relative to the poverty line, the non-shelter MBM. The
severity of the hardship where more weight is placed on the more severe poverty cases
appears to be relatively stable during the 2012 to 2016 period.

Table [2| summarizes the household characteristics of our samples. It is worth
noting that the disposable income presented in this table is unique. The said variable
is an income concept developed by Employment and Social Development Canada
(ESDC) specifically for comparing against the MBM thresholds. It measures the
amount of income available to purchase goods and services, derived by deducting
income taxes and non-discretionary spending from total incomem About 24% of
the households in the sample identify the major income earner of the household as
being an immigrant with approximately seven years since the time of migration. The
majority of the households are located in an urban area and are in Quebec or Ontario.

In terms of dwelling characteristics, table |3| shows the average annual shelter cost
of Canadian households is about $14,000. About 30% are renters, about 40% are
homeowners with a mortgage, and about 32% are homeowners without a mortgage.
Most households live in a single-detached house (about 60%), and about one fourth

live in an apartment.

3.2 Market Basket Measure (MBM)

The concept of the MBM was pioneered by ESDC. The MBM is a measure of low
income based on the cost of a specified basket of goods and services representing a
modest, basic standard of living. In other words, it brings forward the notion of basic

needs.

16Non-discretionary expenditures include employment insurance premiums, Canada Pension Plan
and Quebec Pension Plan contributions, registered pension plan contributions, union dues and
professional membership dues and malpractice liability insurance premiums, child care expenses
incurred in order to hold a paid job, support payments paid, public health insurance premiums and
direct medical expenses, including private insurance premiums.
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Table 2: Summary statistics: household characteristics

Variables Mean (SE)
Disposable income ($) 67,286  (237.10)
Immigrant 0.2423  (0.0013)
Years since migration 6.7816  (0.0447)
Male MJIE household 0.5969  (0.0014)
Urban 0.8058  (0.0014)
Age group

25-34 0.1810  (0.0016)
35-44 0.1861  (0.0017)
45-54 0.2056  (0.0017)
55-64 0.1903  (0.0015)
65-74 0.1348  (0.0013)
75+ 0.1021  (0.0012)
Marital status

Married/common-law MJIE household 0.6093  (0.0021)
Single MJIE household 0.1780  (0.0017)
Separated /divorced /widowed MJIE 02127 (0.0017)
household

Single parent

Single mother MJTE household 0.0260  (0.0006)
Single father MJIE household 0.0066  (0.0003)
Highest level of education

Less than high school 0.1508  (0.0015)
High school or partial post-secondary school ~ 0.2269  (0.0018)
Non-university post-secondary certificate 0.3202  (0.0019)
University 0.3022  (0.0020)
Province

Newfoundland and Labrador 0.0162  (0.0003)
Prince Edward Island 0.0042  (0.0001)
Nova Scotia 0.0289  (0.0004)
New Brunswick 0.0232  (0.0003)
Quebec 0.2560  (0.0019)
Ontario 0.3757  (0.0022)
Manitoba 0.0334  (0.0004)
Saskatchewan 0.0283  (0.0004)
Alberta 0.1031  (0.0012)
British Columbia 0.1310  (0.0014)
Year

2012 0.1955  (0.0017)
2013 0.1962  (0.0017)
2014 0.1994  (0.0017)
2015 0.2025  (0.0017)
2016 0.2064  (0.0017)

Data source: Canadian Income Survey, 2012-2016.
Bootstrap standard errors in parentheses
MJIE = major income earner
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Table 3: Summary statistics: dwelling characteristics

Variables Mean (SE)
Annual shelter cost ($) 13,977  (45.88)
Dwelling suitable 0.9584  (0.0011)
Number of bedrooms 2.7952  (0.0054)
Tenure

Renter 0.2890  (0.0020)
Owner with mortgage 0.3955  (0.0021)
Owner without mortgage 0.3155 (0.0019)
Repair requirement

Major repairs needed 0.0664 (0.0010)
Minor repairs needed 0.2094  (0.0017)

Only regular maintenance needed 0.7242  (0.0019)
Dwelling type

Single-detached house 0.5817  (0.0022)
Double, row, duplex 0.1501  (0.0016)
Apartment 0.2500  (0.0020)
Other 0.0182  (0.0005)

Data source: Canadian Income Survey 2012-2016.
Bootstrap standard errors in parentheses

The MBM is sensitive to geographical variations in cost; notably, it is calculated
for 19 specific communities and 30 population centre size and province combinations.
Indeed, the MBM threshold recognizes differences in the cost of the basket between
similar-sized communities in different provinces and between different geographical
regions within provinces.

The costs included in the basket are costs of food, clothing, footwear, transporta-
tion, shelter and other expenses for a reference family of two adults aged 25 to 49
and two children aged 9 and 13. To adjust the threshold for different family size, the
square root equivalence scale is applied.ﬂ

Typically, the MBM threshold is compared with a household’s disposable income,
which reflects an actual capability to purchase these goods and services (rather than

gross income). The threshold can be further broken down into different components

Thttps:/ /www12.statcan.ge.ca/census-recensement /2016 /ref/dict /pop165-eng.cfm
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of the basket (food, clothing, transportation, shelter and other expenses), the aspect
we exploit in our definition of hardship and housing-induced poverty. A complete

annual MBM thresholds table can be retrieved from Statistics Canada websitd™|

4 Housing inequalities in Canada

Decomposition results can be found in appendixes [A] [Bland [C] Regression results are

also available upon request.

4.1 Immigrants versus non-immigrants

Inspection of the results in table indicates that, compared to non-immigrants,
immigrants have significantly higher average incidence (o = 0), depth (o = 1) and
severity (o = 2) of non-shelter hardship and affordability issues. Immigrants also
have higher depth (o = 1) and severity (o« = 2) of housing-induced poverty. This
last result is worth discussing. Not having a higher incidence of housing-induced
poverty but having higher depth and severity means the following. The proportion
of immigrants who are housing-induced poor is the same as for non-immigrants.
However, since their average depth and severity are significantly higher, this means
that the immigrants who are impacted by housing-induced poverty suffer a larger
increase in their poverty gap and severity than non-immigrants who are affected by
housing-induced poverty. The result can potentially be explained by the heterogeneity
of the types of immigrants, that is, economic immigrants, family immigrants, refugees,
etc., and also of migrant origins. However, this information is not available in the
current data set, and a separate investigation should be conducted in the future.
When we look at the decomposition of these differences, the endowment effect sug-

gests that immigrants have a distribution of demographic characteristics (correlates)

8Table: 11-10-0230-01 (formerly CANSIM 206-0093)
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that would yield lower values for all these indices. Unfortunately, the structural effect
is larger and of opposite value. This means that, despite having more favourable de-
mographic characteristics, the return to these characteristics is lower for immigrants.
To better understand the source of this difference, we need to take a look at the
detailed decomposition. The variable that has the strongest significant effect is the
difference in the returns of owning a house with a mortgage between immigrants and
non-immigrants. This may indicate that immigrants face higher credit costs when
obtaining a mortgage. These higher costs may be linked to differences in credit risk
assessment or with the mortgage life insurance components. Nevertheless, it is also
possible that an immigrant who recently arrived in Canada faces a much high cost
of owning a home than a non-immigrant person who bought the house a decade
ago. The analysis can benefit from having information in relation to the duration
of homeownership, which is currently unavailable in the CIS (and other Statistics
Canada surveys).

Table displays the RIF regressions for concentration indices. If we consider
non-shelter hardship, immigrants have a higher level of socio-economic disparities
in the incidence (v = 0) of non-shelter hardship and affordability issues. If we
decompose the difference for non-shelter hardship, we observe that the endowment
effect would work in favour of immigrants, but once again, the strong structural
effect is unfavourable. The same decomposition for affordability issues indicates that
both effects work in the same direction but with a stronger structural effect. In
both cases, it is the difference in the returns of homeownership with a mortgage that
seems to be the correlates with a statistically significant effect working in the same
direction as the total structural effect. If we consider the depth (o = 1) and severity

(v = 2) of non-shelter hardship and affordability issues, socio-economic disparities
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are lower among immigrants. The decomposition indicates that the endowment effect
would have been unfavourable to immigrants. However, in this case, the structural
effect works in their favour. A more detailed decomposition does not allow for the
identification of any correlates with a significant effect.

The fact that immigrants have higher average but lower socio-economic disparities
in depth (o = 1) and severity (a = 2) of non-shelter hardship and affordability issues
merits a clarification. In such a case, a lower level of socio-economic disparities does
not mean that the situation of immigrants is better but that the distribution of the
burden among socio-economic classes of immigrants is more equal. In such a case,
there is an arbitrage to be made between a higher average and a lower level of socio-
economic disparities. The shortfall indices below allow us to perform this arbitrage.

If we turn our attention to socio-economic disparities in housing-induced poverty,
immigrants have statistically significantly lower socio-economic disparities in depth
(v = 1) and severity (a = 2) of housing-induced poverty. Decomposing this difference
indicates that the distribution of correlates seems to be unfavourable to immigrants
with a positive and statistically significant endowment effect. The structural effect
that is stronger and in opposite direction explains the statistically significant negative
difference. The detailed decomposition does not allow us to pin down this structural
effect to any correlate.

Table displays the results of the analysis for the shortfall index. We have seen
that immigrants have significantly higher average non-shelter hardship (for a = 0,1
and 2), higher housing-induced poverty (for « = 1 and 2) and higher degree of af-
fordability issues (for @« = 0,1 and 2). However, when we look at socio-economic
disparities, in some cases, immigrants have a lower level of disparities than non-

immigrants. In situations like this one, using the shortfall index allows us to perform
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an arbitrage between these two effects, since it accounts simultaneously for socio-
economic disparities and the average effect. The shortfall index points qualitatively
to the same conclusion as the average effect, that is, that immigrants have signifi-
cantly a higher shortfall in non-shelter hardship (for & = 0, 1 and 2), a higher shortfall
in housing-induced poverty (for &« = 1 and 2) and a higher shortfall in the incidence
(v = 0) of affordability issues. The decomposition exercise gives qualitatively the
same conclusions, that is, that the higher level of shortfall is explained by the struc-
tural effect since the distribution of correlates would have favoured immigrants. The
detailed decomposition highlights again the role of the difference in the returns in

homeownership for immigrants.lﬂ

4.2 Urban versus rural areas

Inspection of the results in table indicates that, compared to rural areas, urban
areas have significant higher average non-shelter hardship (for « = 0,1 and 2), higher
housing-induced poverty (for &« = 0,1 and 2) and higher affordability issues (for
a = 0,1 and 2). The difference is explained largely by the endowment effect, with
the two strongest effects being home tenure and immigrant status. Surprisingly, the
structural effect (that is, the difference in returns to characteristics) does not have
any significant impact in explaining the higher level of housing issues in urban areas.
The only difference is the incidence of non-shelter hardship where the structural effect
has a significant impact. However, it is in the opposite direction and decreases the
overall incidence.

Table displays the result for the concentration index. socio-economic dis-

parities in the incidence (o = 0) of non-shelter hardship, affordability issues and

9The decomposition results could be affected if the ignorability assumption is not met. In
particular, we could be underestimating the level of these poverty-related measures among the
immigrant population.
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housing-induced poverty are significantly higher in urban areas. However, there are
also significantly lower socio-economic disparities in depth (o« = 1) of non-shelter
hardship in urban areas. The higher levels of socio-economic disparities in housing
issues are mostly explained by the endowment effect. The main socio-demographic
characteristics underlying this explanation are once again immigrant status and home
tenure. In the case of incidence of affordability issues, the structural effect also plays a
smaller role. Differences in returns to age, marital status and homeownership are sig-
nificant. As for the lower level of socio-economic disparities in depth of non-shelter
hardship, the endowment effect’s principal driver is immigrant status (that seems
favourable for this index). The structural effect also plays a role in reducing the dif-
ference between urban and rural areas. This means that the difference in returns to
characteristics would yield a lower level of socio-economic disparities in urban areas
if it were not more than compensated by the endowment effect. The only significant
variable for this structural effect is the difference in the returns of homeownership
without a mortgage.

The results for shortfall indices are given in table [C2] Compared to rural areas,
urban areas have significantly higher shortfalls in non-shelter hardship, affordability
issues and housing-induced poverty (for & = 0,1 and 2). Most of these differences
rely on the endowment effect. Differences in the immigrant status and home tenure
distributions between these areas are once again the main drivers. It is also worth
noting that the structural effect plays a role in reducing the difference between urban
and rural areas in the shortfall in the incidence (o = 0) of non-shelter hardship and
affordability issues. In the case of non-shelter hardship, it reduces the difference.

However, in the case of affordability issues, it works in the same direction.lﬂ

20For results pertaining to the decomposition between urban and rural households, the ignora-
bility assumption could be violated if there is a selection into moving to urban areas, for example,
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4.3 Seniors versus non-seniors

The situation of seniors (age 65 and above) compared to the rest of the Canadian
population depends on the individual indicator of housing issue selected. The results
in table indicate that seniors have a lower average incidence (v = 0) of non-
shelter hardship than the rest of the Canadian population. However, if we look at
the average incidence (o = 0) of affordability issues and housing-induced poverty,
the situation is reversed, with seniors facing a higher average incidence of these two
types of housing issues. However, seniors have a lower average depth (o = 1) of
non-shelter hardship and affordability issues and a lower average severity (o = 2) of
non-shelter hardship, affordability issues and housing-induced poverty. These results
are aligned with what we observe for income poverty among seniors compared to
other demographic groups@ These results indicate that, despite having a higher
incidence of affordability issues and housing-induced poverty, seniors seem to be more
concentrated near the threshold than the rest of the population. They are less prone
to face larger hardship gaps. This is also consistent with Makdissi, Therrien, and
Wodon (2006), who find that transfers to seniors are the most important source of
poverty reduction in Canada, and with Audet and Makdissi (2009)), who explain
that transfers to seniors have historically been indexed to inflation even during the
period of austerity. There are many potential explanations for this fact. The most
reasonable economic explanation is that transfers to seniors do not have the cost of
reduced incentives to work that transfers to the rest of the population may have,
hence making these programs less costly to implement.

When decomposing the differences between seniors and the rest of the population,

more able individuals move to urban areas to benefit from the labour market. In such a case, it is
possible that the poverty-related measures are underestimated for the urban households.
21See Makdissi and Groleau (2002) among others.
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we see that these differences are mainly explained by the structural effect, that is
returns to demographic characteristics, principally education and home tenure. The
endowment effect plays a role in the average incidence (o = 0) of non-shelter hardship,
affordability issues and housing-induced poverty. In all these cases, it reduces the
differences between seniors and the rest of the Canadian population.

Table displays the results for socio-economic disparities in housing issues.
Seniors have significantly higher socio-economic disparities in the incidence (a = 0)
of housing-induced poverty. However, if we look at the other indicators, the results
are reversed. Seniors have lower levels of socio-economic disparities in the incidence
(cv = 0) of non-shelter hardship and affordability issues, in the depth (o = 1) of non-
shelter hardship, affordability issues and housing-induced poverty and in the severity
(v = 2) of non-shelter hardship and affordability issues. When decomposing these
differences, the structural effect plays a role in all these results. Once again, this is
consistent with the fact that the two demographic groups have very different returns
to their characteristics, one group being composed of a larger proportion of retirees.
The endowment effect reinforces the structural effect in explaining the differences
in socio-economic disparities in the incidence of affordability issues and, the depth
(v = 1) and severity (o = 2) of non-shelter hardship and housing-induced poverty.
For differences in socio-economic disparities in the incidence of non-shelter hardship
and housing-induced poverty, the endowment effect reduces the differences without
offsetting the structural effect.

The shortfalls in housing issues are displayed in table [C3] Seniors have a higher
level of shortfalls in the incidence (o = 0) of housing-induced poverty. However, they
have lower shortfalls in the incidence (o = 0) of non-shelter hardship, lower short-

falls in the depth (o = 1) and severity (a = 2) of non-shelter hardship, affordability
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issues and housing-induced poverty. Decomposing these differences indicates that, in
almost all cases, except for the shortfall in the depth of housing-induced poverty, the
structural effect explains the differences. The endowment effect plays a counterbal-
ancing role in the incidence of all three housing issues. As for the difference in the
shortfall in the depth of housing-induced poverty, the main contributing correlate is
the difference in homeownership without a mortgage between the two demographic

groups.
4.4 Couples versus non-couples

Table[A4] displays the results for the average housing issues among non-couples versus
couples. Non-couples have higher average incidence (a = 0), depth (o = 1) and sever-
ity (o = 2) of non-shelter hardship, affordability issues and housing-induced poverty.
When decomposing the difference, both the endowment and structural effects add to
the difference, but the structural effect explains a larger proportion of the difference.
The two correlates with the most impact are the differences in the distributions of
returns to age and renter status. For age, the difference in returns (structural effect)
seems to capture a larger share, and for the renter status, it is the difference in the
distribution of the correlate that explains the larger share.

Table |B4] displays the socio-economic disparities results. The results indicate that
non-couples have more socio-economic disparities in the incidence (o = 0) of non-
shelter hardship, affordability issues and housing-induced poverty. However, when
looking at the depth (a = 1) and severity (o = 2), the results are reversed; couples
have higher socio-economic disparities in average non-shelter hardship, affordability
issues and housing-induced poverty.

The decomposition exercise shows that both the endowment and structural effects
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work in the same direction and that they are statistically significant. The structural
effect explains more of the difference than the endowment effect. The differences
in the age and renter status distributions are the two most important variables for
the endowment effect. As for the structural effect, it seems that the only important
variable in most cases is the difference in returns to age.

Shortfall indices in table [C4] reconcile the results on average and socio-economic
disparities. When accounting for both aspects at the same time, non-couples have
a higher level of shortfall in the incidence (o = 0), depth (a = 1) and severity
(v = 2) of non-shelter hardship, affordability issues and housing-induced poverty.
When we decompose the difference, both the endowment and structural effects work
in the same direction. The structural effect explains a larger share of the difference.
The two correlates with the largest impact are again age and renter status for the
endowment effect. In that case, the renter status distribution has a slightly stronger

effect. For the structural effect, age has the strongest impact.@

4.5 Single mothers versus single fathers

Since non-couples face higher averages and shortfalls in housing issues, it is worth
looking at how single mothers and single fathers compare. Table displays the
average impacts. Single mothers have higher average incidence (o = 0), depth (a =
1) and severity (o« = 2) of non-shelter hardship than single fathers. In terms of
affordability issues, single mothers have higher average incidence (« = 0) and depth

(v = 1) compared to single fathers. If we look at housing-induced poverty, the only

22Results pertaining to the decomposition between single and couple populations can be affected
if the ignorability assumption is violated. For example, it is possible that individuals with preferable
characteristics are selected for the marriage market. This marriage premium among men is studied
in the context of labour market outcome differentials between single and married men in Ginther and
Zavodny (2001). In such a case, the preferable unobserved characteristics of the married population
can lead to an underestimation of poverty-related measures among the married households.
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statistically significant result is for depth (o = 1). In this case, single mothers also
have a higher average than single fathers, but the result is less statistically significant.
The decomposition produces statistically significant results for the average incidence
(a = 0) and depth (o = 1) of non-shelter hardship and for the average incidence
(av = 0) of affordability issues. In all these cases, both the endowment and structural
effects work in the same direction. The structural effect explains a larger share of
the difference. However, decomposing this effect in more detail does not produce
any significant results for individual correlates. The detailed decomposition of the
endowment effect indicates that the two main correlates are the age distribution and
the renter status distribution.

Table displays the results for socio-economic disparities. Single mothers have
higher levels of socio-economic disparities than single fathers in the incidence (o = 0)
of non-shelter hardship. For the incidence (o = 0) of affordability issues, the differ-
ence is insignificant. Single fathers have higher levels of socio-economic disparities
in all other indicators. As we already pointed out for non-immigrants, this does not
mean that single fathers are more deprived. However, it means that, among single
fathers, the burden of these housing issues is more unequally distributed along socio-
economic classes. In such cases, the shortfall index offers an arbitrage between a
lower average and a higher level of socio-economic disparities.

When decomposing these differences, the structural effect is statistically signif-
icant only for socio-economic disparities in the incidence (o = 0) of non-shelter
hardship and the depth (a = 1) and severity (o = 2) of affordability issues. In
these cases, it also explains a larger share of the difference. However, a more detailed
decomposition does not produce statistically significant results for correlates. The

endowment effect explains most of the other differences. A detailed decomposition

31



indicates that the age distribution is the correlate with the most significant impact,
followed by the renter status distribution.

Shortfall indices are displayed in table [C5l Single mothers have higher shortfalls
than single fathers in the incidence (o = 0) of non-shelter hardship and affordability
issues and in the depth (o = 1) of non-shelter hardship. They also have a less
statistically significant difference in the depth (o = 1) of affordability issues. When
decomposing these differences, the structural effect is statistically significant for the
shortfalls in the incidence (o = 0) of non-shelter hardship and affordability issues.
In these two cases, it also explains a larger share of the difference. However, a more
detailed decomposition does not produce statistically significant results for correlates.
As for the endowment effect, it is statistically significant for the shortfalls in the
incidence (a = 0) of non-shelter hardship and affordability issues and for the shortfall
in the depth (o = 1) of non-shelter hardship. A more detailed decomposition indicates
that the age distribution has more impact on the differences for non-shelter hardship.
Its impact is not statistically significant for incidence (a = 0) of affordability issues.
The distribution of renters has a significant impact on the differences in the shortfalls
in the incidence (o = 0) of non-shelter hardship and affordability issues and in the

depth (o = 1) of non-shelter hardship.

4.6 Owners versus renters

Since home tenure appears as an important correlate in many of the decompositions,
it is worth ending this section by looking at the differences between homeowners and
renters. Table [A€] displays the average impact of the housing issue indicators. For
all housing issue indicators, the average impact is lower among homeowners. All the

decompositions produce statistically significant endowment and structural effects. In

32



all cases, both impacts work in the same direction and the structural effect is stronger.
The differences in the age and marital status distributions are the two most important
correlates for the endowment and structural effects.

The results for socio-economic disparities in housing issues displayed in table [B6]
are different. Although homeowners have lower socio-economic disparities in the
incidence (o = 0) of non-shelter hardship, affordability issues and housing-induced
poverty, they have higher levels of socio-economic disparities in the depth (o« = 1) and
severity (o = 2) of these housing issues. Detailed decompositions provide statistically
significant endowment and structural effects, both working in the same direction,
for socio-economic disparities in all indicators, except for the depth (o = 1) and
severity (o = 2) of affordability issues. In all the other cases, age, marital status and
education are the important correlates of the endowment effect. For the structural
effect, age is the most important correlate. For socio-economic disparities in the depth
(v = 1) of affordability issues, the decomposition produces a statistically significant
endowment effect. The most important correlate in this case is the difference in the
age distribution.

Table [C6| displays the result for shortfalls in housing issues. Homeowners have
lower levels of shortfalls in all housing issue indicators. The decomposition leads to
statistically significant endowment and structural effects, both working in the same
direction. The structural effect is larger in all these cases. Age, marital status and

education are the important correlates in all endowment effects and in most structural

effects P

231t is possible that the ignorability assumption is violated for the decomposition between owners
and renters. For example, homeowners might possess unobserved characteristics that are favourable
to the labour market (beyond education), which implies that the poverty could be underestimated
for the homeowners.
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5 Conclusion

The purpose of our study is twofold. First, we put forward new measures of housing
issue indicators. Consistent with the poverty literature, we define housing problem
measures along the line of the Foster, Greer and Thorbecke (FGT) distribution-
sensitive indices for the incidence, depth and severity of housing problems. We focus
on housing issues related to affordability, hardship and housing-induced poverty and
apply the concept of the concentration and shortfall indices from the inequality lit-
erature to speak to socio-economic inequalities (of housing problems) in Canada.

Second, we illustrate socio-economic inequalities of housing issues for various pop-
ulations, including immigrants, seniors, renters, lone parents, and singles. We identify
how much of the disparities in the indicators and indices between two populations
are attributable to differences in distributions of characteristics (endowment effect)
and how much are attributable to the differences in returns to those characteris-
tics (structural effect). Following the decomposition method in Firpo, Fortin, and
Lemieux (2018)), Firpo, Fortin, and Lemieux (2009)), and Fortin, Lemieux, and Firpo
(2011)), we speak to the contribution of each covariate to the endowment and struc-
tural components.

This study also contributes to the theoretical literature of policy impact analysis.
Specifically, this study adds to the literature by deriving the (recentered) influence
function (RIF) for the shortfall index, extending the work of Heckley, Gerdtham, and
Kjellsson (2016).

We have many compelling findings. In comparison to the non-immigrant popu-
lation, immigrants on average face more severe housing issues—this finding is true
when we consider the incidence, depth, and severity of the hardship and affordabil-

ity issues. In terms of housing-induced poverty, immigrants suffer a larger poverty
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gap and severity than non-immigrants. We also find evidence that points to a po-
tentially higher cost of borrowing faced by immigrants, that is, the large structural
effects that are significantly accounted for by the difference in the returns of owning
a house between the two populations. In addition, the socio-economic inequalities in
the incidence of hardship and affordability issues are unfavourable for the immigrant
population, though the inequalities are reversed when we consider the depth and
severity of the hardship and affordability issues. This implies that there is a higher
prevalence of non-shelter hardship at the lower end of the income distribution for
the immigrant population but that the problems related to the depth and severity of
hardship (and housing-induced poverty) are more pronounced at the lower end of the
income distribution for the non-immigrant population. The differences in the mea-
sures of housing problems and inequalities can be largely attributed to the structural
effects where the detailed decomposition highlights the role of the difference in the
return of being a homeowner for immigrants. The results using the shortfall index
confirms our findings above.

For all measures considered in this study, we find that households in urban areas
experience more housing-related problems relative to households in rural areas. In
terms of socio-economic inequalities, although households in urban areas tend to have
a higher incidence of hardship, affordability issues and housing-induced poverty than
households in rural areas, they face lower levels of socio-economic disparities when we
consider the depth of the non-shelter hardship. These higher levels of socio-economic
disparities between urban and rural areas are explained by the endowment effect,
where immigrant status and home tenure account for much of the gap.

Next, the situation of seniors age 65 and above depends on the individual indi-

cator. For instance, we find that seniors have a lower incidence of hardship but a
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higher incidence of affordability problems and housing-induced poverty. Nevertheless,
seniors have lower average depth and severity in all the non-shelter hardship and the
affordability indicators. This finding speaks to the fact that seniors are much more
likely to be concentrated near the threshold than the rest of the population. The
decomposition results demonstrate that the differences between seniors and the rest
of the population can be explained mainly by the structural effects, specifically ed-
ucation and home tenure. The results for socio-economic inequalities show that the
only inequalities unfavourable to the senior population is in the incidence of housing-
induced poverty. Again, we find the structural effects to be the linchpin in explaining
the differences in the socio-economic disparities between the two populations. A
similar conclusion is reached when we consider the shortfall index.

On average, non-couples appear to face substantially higher incidence, depth and
severity of all the indicators than couples. The decomposition shows that the gaps
between the two populations are explained largely by the structural effect, where the
difference in returns to age and the difference in the renter status distribution account
for larger shares of the differences. The socio-economic inequalities in the incidence
of housing issues are more pronounced for non-couples; however, the situation is
reversed when we contemplate the depth and severity of the housing issues. We find
that the structural effect explains more of the differences and that it can largely
be attributed to the differences in the age and renter status distributions. When
accounting for both the average and socio-economic inequalities, the shortfall indices
illustrate a more critical situation among non-couple households—they appear to face
higher levels of shortfalls in incidence, depth and severity of the three indicators.

A more narrow lens is placed on the lone-parent population. We uncover that

single mothers are generally worse off than single fathers in terms of the average
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incidence, depth and severity of housing issues. A detailed decomposition highlights
the importance of the age and homeownership status in the endowment effect, which
underlines the potential role policy makers can play in alleviating the situation for
single mothers. In terms of socio-economic disparities, except for the incidence of
hardship and affordability issues, single fathers face higher levels of inequalities in all
other indicators, implying that the onus of these housing issues are more unequally
distributed along socio-economic classes.

When we compare the average measures of housing problems between home-
owners and renters, we find that homeowners fare better than renters in terms of
the incidence, depth and severity of non-shelter hardship, affordability issues and
housing-induced poverty. The differences in the age and marital status distributions
are the two most important correlates for both the endowment and structural effects.
Moreover, renters have higher levels of socio-economic inequalities in the incidence of
hardship, affordability issues, and housing-induced poverty, but the socio-economic
inequalities in the depth and severity of these indicators are more pronounced among
homeowners. We find that age, marital status and education are the important cor-
relates for the endowment effect and that age is the most important correlate for the
structural effect.

The methodology and findings in this study provide a natural guide to future
research. First, the indicators and indices introduced in this study can be directly
applied in defining target rules and identifying subpopulations of interest. Thus, pol-
icy makers can choose to focus on reducing one or more of the indices illustrated.
Second, the structural difference in returns to homeownership (which, in part, ex-
plains the relatively high level of housing problems among immigrants) between im-

migrants and non-immigrants uncovered in this study warrants its own investigation.
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When it comes to mortgages, immigrants face a tougher battle than their Canadian
counterparts, ranging from learning about the new country’s market, to establishing
credit, to meeting more stringent borrowing requirements. More research will be
necessary to refine and further elaborate on the reasons behind our findings. Lastly,
given recent changes in Canadian housing policy, such as a mortgage rate stress test
now applied to all insured mortgages, new mortgage rules and new taxes, another
interesting avenue for future research will be to investigate if these changes resulted

in a causal impact on our proposed indices.
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Appendix A Decomposition of the expected val-
ues of housing indicators
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Appendix B Decomposition of concentration index-
based indicators
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Appendix C Decomposition of Shortfall Index-based
indicators
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