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Abstract

While cross-sectional increases in inequality are a cause for concern, the study of the
intergenerational transmission of income is perhaps more relevant for understanding trends in
inequality over time. How is social status reproduced from one generation to the next? Recent
work has highlighted the relationship—if not causal, then correlational—between inequality and
measures of social mobility in a cross-country setting. This relationship is dubbed the Great
Gatsby Curve (Corak 2013): regions with higher inequality in childhood tend to have lower
intergenerational income mobility between the child and their parents.

In this paper, administrative Canadian tax data are exploited to compute measures of
intergenerational income mobility at the national, provincial and territorial levels. This work
provides detailed descriptive evidence on trends in social mobility. Results show that mobility has
steadily declined over time and that there has been an increase in the inequality of the parental
income distribution, as measured by the Gini coefficient. Therefore, Canada and all its provinces
have been “going up” the Great Gatsby Curve. The cross-sectional, cross-country relationship
observed in the literature thus also holds within a country over time, lending credence to the more
causal than correlational nature of the relationship, though causality is not formally tested here.

JEL: J62, D63

Keywords: Canada, Great Gatsby Curve, income inequality, intergenerational transmission,
social mobility
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Executive summary

While cross-sectional increases in inequality are a cause for concern, the study of the
intergenerational transmission of income is perhaps more relevant for understanding trends in
inequality over time. How is social status reproduced from one generation to the next? Recent
work has highlighted the relationship—if not causal, then correlational—between inequality and
measures of social mobility in a cross-country setting. This relationship is dubbed the
Great Gatsby Curve (Corak 2013): regions with higher inequality in childhood tend to have lower
intergenerational income mobility between the child and their parents.

Results show that mobility has steadily declined over time and that there has been an increase in
the inequality of the parental income distribution, as measured by the Gini coefficient. Therefore,
Canada and all its provinces have been “going up” the Great Gatsby Curve. The cross-sectional,
cross-country relationship observed in the literature thus also holds within a country over time,
lending credence to the more causal than correlational nature of the relationship, though causality
is not formally tested here.

The focus is on rank mobility, and findings show that the correlation between a child’s income
rank, as an adult, and their parents’ income rank has been trending up, increasing from 0.189
among the 1963-to-1966 birth cohort to 0.234 among the 1982-to-1985 cohort. There also
appears to be substantial nonlinearity in the rank mobility equation. The rank-rank slopes are
higher, thus indicating lower mobility, for children from lower parental income ranks. Moreover,
the average child ranks for the more recent cohorts are lower than those of the first cohort for a
substantial part of the bottom of the parental income distribution: even children whose parents
are at the 30th to 35th percentiles have lower average ranks for the 1982-to-1985 cohort than for
the 1963-to-1966 cohort.

Rank mobility is also described at the provincial and territorial levels. While there has been a
deterioration of mobility in every single province, there are still large variations in rank-rank slopes
across regions in the most recent cohort, and the within-province variations over time have
different magnitudes. Some places, notably the Atlantic provinces, have among the lowest
rank-rank slopes, meaning the most equal opportunities for children, along with the smallest
increases in slopes. Manitoba generally displays the lowest intergenerational mobility among the
10 provinces, and it is in Saskatchewan that the deterioration of equality of opportunities has been
the worst. A look at quintile transition matrices reveals much the same story of declining mobility:
children born in families with a total family income in the bottom 20% of the income distribution
have become less likely to exit the bottom quintile themselves and less likely to transition into the
middle class.
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1 Introduction

In Canada, as in most other parts of the world, income inequality is on the rise (Heisz 2016). For
example, in Canada, the national income share of the top 1% increased from 8.9% to 13.6%
between 1980 and 2010 when measured using repeated cross-sectional estimates. In the
United States, the top 1% share went from 10.7% to 19.8% over the same time period; in the
United Kingdom, the increase was from 5.9% to 12.5% (Alvaredo et al. 2018). A complementary
perspective on income inequality can be obtained by assessing it in terms of intergenerational
income mobility—that is, the extent to which one’s place in the income distribution in adulthood is
correlated with the location of one’s parents at an earlier point in time. In short, how likely is it that
children from the bottom or top of the income distribution themselves end up at the bottom or top
of the distribution later in life? In this paper, three measures of intergenerational income mobility
are discussed and applied to Canadian data. Five cohorts of Canadians, born between 1963 and
1985, are observed as teens living with their parents and again as adults in their late 20s and
early 30s. The three measures of intergenerational income mobility all indicate that the
relationship between parents’ and children’s locations in the income distribution became stronger
across the five cohorts. For example, transition matrices show that the probability that a child from
the bottom 20% of the parental income distribution remained in the bottom quintile increased from
27.1% to 32.6% from the earliest to the most recent of the five birth cohorts. Such patterns are
observed at the national and the provincial and territorial levels.

In the international literature, countries are plotted not only in terms of their rate of
intergenerational income mobility but also in terms of their degree of income inequality. Recent
work has highlighted the relationship—if not causal, then correlational—between
intergenerational income mobility and income inequality in a cross-country setting (Corak 2006;
Blanden 2013). This relationship is dubbed the Great Gatsby Curve (Corak 2013): countries with
higher inequality in childhood tend to have lower intergenerational income mobility between the
child and their parents. Results from this analysis show that in addition to a decline in
intergenerational income mobility, there has also been an increase in the inequality of parental
income across the five cohorts, as measured by the Gini coefficient, at both the national and the
provincial levels. This suggests that Canada and the provinces have been “going up” the
Great Gatsby Curve.

The remainder of the paper is structured as follows. Section 2 presents information on the data
source and methods used for the analysis. Findings are presented in Section 3. The section
begins with results on intergenerational mobility at the national level measured using rank mobility
and intergenerational elasticity, disaggregated by gender of the child. Nonlinearity in rank mobility
is subsequently discussed. Next, rank mobility at the provincial and territorial levels is
investigated, followed by trends in income transition matrices. The final subsection locates
successive birth cohorts on the Great Gatsby Curve for Canada, linking rank mobility to parental
income inequality. Conclusions are presented in Section 4.

2 Data and measures

2.1 Data

Until recently, it was not possible to compare intergenerational income mobility across birth
cohorts in Canada because of a lack of suitable data. This changed with the addition of new birth
cohorts to Statistics Canada’s Intergenerational Income Database (lID). This database, first
developed in the mid-1990s (see Corak and Heisz 1999), contains longitudinal administrative tax
files of successive cohorts of children and their parents in Canada. The original IID cohorts
covered children born between 1963 and 1970, inclusively, observing them as teens in
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1982, 1984 and 1986. More recent cohorts covering most birth years between 1972 and 1985
have been added to the IID."

In this paper, all available birth cohorts in the IID are exploited to compute measures of
intergenerational income mobility and look at trends at the national and provincial/territorial levels.
The sample is split into five successive birth cohorts. Each cohort is identified using the first fiscal
year in which the link between the parents and the child is attempted. For example, the 1982
cohort includes children born between 1963 and 1966, who were matched to their parents in
1982, when they were 16 to 19 years old. If the match could not be established in 1982, the match
was attempted again over the next four years. To avoid overlapping birth years across different
cohorts, the 1984 IID cohort was divided in two, with the older half pooled with the 1982 IID cohort
and the younger half pooled with the 1986 [ID cohort. Duplicates were removed. Table 1 gives
the birth years and number of observations per cohort as defined for this paper. There are over
1 million children per birth cohort, for a total of close to 6 million child—parent pairs.

Table 1

Birth years and sample size of cohorts

IID cohort Birth years IID count IIDweighted count
1982 and 1984 1963 to 1966 1,219,470 1,566,240
1984 and 1986 1967 to 1970 1,158,900 1,555,280
1991 1972 to 1975 1,095,160 1,474,140
1996 1977 to 1980 1,166,440 1,557,800
2001 1982 to 1985 1,349,190 1,633,270

Note: IID: Intergenerational Income Database.
Source: Authors’ calculations based on Statistics Canada’s Intergenerational Income Database.

In the 11D, tax files are available annually starting in 1978 for the 1982, 1984 and 1986 11D cohorts
and starting in 1981 for the more recent cohorts. The last available year of tax data for all cohorts
was 2014 at the time of writing. Income measures are available for individuals in the family,
including both parents, if present; the child; and, if present, the spouse of the child in adulthood.
The analysis is based on total income from all sources, as defined by the Canada Revenue
Agency. This includes earnings, interest and investment income, self-employment net income,
taxable capital gains or losses and benefits from public programs and transfers. In the main
analysis, pre-tax total income is used, with robustness checks done using after-tax income.

Parental income is defined as the average annual parental income when the child was
aged 15 to 19 years, including both parents, if present.? Taking a five-year average reduces
biases resulting from transitory shocks to income (Chen, Ostrovsky and Piraino 2017). A five-year
window during the late teenage years reflects the resources available to the child during the
transition years between secondary and postsecondary school or between schooling and the
labour market. These ages are also used because they are the closest to the year in which the
family link was created in the tax files. Because biological links are not identified in the 11D and
because only the adults identified as the child’s parents at the moment of the link can be tracked
in fiscal data, calculating family income prior to the teenage years (e.g., early childhood) would
be incorrect for children whose parents have separated or divorced prior to age 15. Another
reason to use parental income when the child is 15 to 19 years old is that since the tax files start
in 1978, data on parental income during early childhood are not available for the first birth cohorts,
restricting comparability across cohorts.

1. The authors thank the Fonds de recherche du Québec — Société et culture for funding that allowed the new cohorts
to be added to the IID (grant 2016-PU-195586).
2. Alternative specifications using father’s income only are discussed in Subsection 3.6.
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Comparability across cohorts becomes an important issue when deciding how to compute the
measures of the child’s income in adulthood. If five-year averages are used for child income, as
is done for parents, then the oldest age at which individuals in the last cohort can be observed is
25 to 29 years.® This age band is comparable to Chetty et al.’s (2014a) main analysis (ages 29 to
32) and sensitivity checks (ages 26 to 29). To study trends over the longest period possible using
the 11D, five-year averages from ages 25 to 29 are used in the main analysis. Child income
averages are also computed for the ages of 30 to 34 and 35 to 39. The first four of the five cohorts
are used when child income is measured at ages 30 to 34, and the first three cohorts are used
when child income is measured at ages 35 to 39. Note that whenever a parent or child is not
found in the tax files for a given year, an income of $0 is imputed for that year. The sample is then
restricted to children who are observed at least once over the five-year period and to parents and
children who have an average income of at least $500. This treatment is consistent with Corak’s
(2020) sample selection. Child individual income is used for most of the analysis, with robustness
checks done using child family income. All dollar figures are converted to 2016 Canadian dollars
using the all-items Consumer Price Index Table No. 18-10-0005-01 (formerly CANSIM Table
326-0021).

Once the five-year averages are computed for both child and parental income, percentile ranks
are computed using the national distribution for most of the analysis and the provincial/territorial
distribution for some complementary analysis. The province or territory of residence is fixed at the
time of the link between the child and the parents, i.e., when the child is aged 16 to 19. This
means that if a child moves out of a province or territory by the time their income is measured,
that child is still assigned to the place where they grew up, as was done by Chetty et al. (2014a);
Corak (2020); and Connolly, Corak and Haeck (2019). The effects of geographical mobility on
income mobility are left for further studies.

Table 2 presents descriptive statistics for each birth cohort. The top panel provides information
on parents. Their average income increased over time, from $78,800 among the parents of the
1963 cohort of children to $89,200 among the parents of the 1982 cohort. The standard deviations
around these averages increased, as did the Gini coefficients—a measure of inequality—
estimated using both before- and after-tax income.

The number of parents linked to a child depends on who filed a tax return the year of the parent-
child match. If only one parent filed a tax return, then only that parent is observed in the 1ID. For
the 1963 birth cohort, the proportion of children for whom only one parent filed taxes was 30.8%,
while for the 1982 birth cohort it was 21.8%. This does not necessarily reflect a change in family
composition (i.e., a decrease in lone-parent families), as two-parent families with only one taxfiling
spouse are included in the figures. The rise in women’s labour force participation and the increase
in dual-earner families (Statistics Canada 2016) no doubt account for much of the decline
observed. This shift is not problematic for this analysis. Parental income reflects resources
available in the child’s family, with diminished capacity in this respect reflected in a single parent
filing taxes, whether because only one parent is present or because only one parent is employed.

3. The last cohort includes individuals born between 1982 and 1985. Those born in 1985 turned 29 in 2014, the last
year of data available at the time of writing.
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Table 2
Descriptive statistics by birth cohort

Birth cohort

1963 1967 1972 1977 1982
dollars
Average parental income (before tax) 78,800 77,700 82,100 81,200 89,200
Standard deviation 84,300 82,800 91,800 104,200 167,300
coefficient
Gini coefficient, parental before-tax income 36.36 37.77 39.27 41.18 44.37
Gini coefficient, parental after-tax income 34.08 34.70 36.04 37.46 40.53
percentage
Percentage in one-parent taxfiler household 30.8 29.6 24.8 231 21.8
Average child income dollars
Ages 25 to 29 34,100 32,000 34,100 35,300 36,700
Standard deviation 23,100 24,200 27,800 27,000 30,100
Ages 30 to 34 42,100 43,600 46,100 47,700
Standard deviation 44,300 130,600 44,800 41,600
Ages 35 to 39 51,500 53,600 56,500
Standard deviation 73,400 77,600 63,500
coefficient
Gini coefficient, child before-tax income
Ages 25 to 29 33.77 35.51 35.64 36.10 38.13
Ages 30 to 34 38.52 39.87 39.26 39.03
Ages 35 to 39 42.41 43.25 42.04
Gini coefficient, child after-tax income
Ages 25 to 29 31.18 32.73 33.11 33.50 35.24
Ages 30 to 34 35.31 36.78 36.24 36.14
Ages 35 to 39 38.89 39.80 38.69
percentage
Percentage female (ages 25 to 29) 49.02 48.71 48.86 48.95 49.10
Percentage single, children
Ages 25 to 29 51.12 49.11 52.47 55.85 57.87
Ages 30 to 34 30.76 31.08 32.03 35.03
Ages 35 to 39 24.65 25.19 26.44
number
Weighted sample size excluding parents w ith income under $500 and
children missing all years or w ith five-year average total income under
$500
Ages 25 to 29 1,469,010 1,437,190 1,357,900 1,442,150 1,501,800
Ages 30 to 34 1,421,820 1,386,020 1,321,720 1,408,010
Ages 35 to 39 1,393,430 1,364,920 1,301,780
percentage
Sample selection, parents
Percentage missing at least one year during the five-year w indow 7.48 8.08 10.91 9.30 10.97
Percentage w ith income under $500 1.83 220 1.85 1.71 2.15
Sample selection, children
Percentage missing from all tax files
Ages 25 to 29 2.92 3.81 4.45 4.31 4.44
Ages 30 to 34 4.98 6.41 6.85 6.51
Ages 35to 39 6.80 8.02 8.31
Percentage missing at least one year during the five-year w indow
Ages 25 to 29 19.91 23.99 24.54 2453 24.73
Ages 30 to 34 22.53 24.79 24.86 24.10
Ages 35 to 39 23.00 25.24 24.74
Percentage w ith income under $500, children
Ages 25 to 29 1.50 1.80 1.90 1.70 1.80
Ages 30 to 34 2.60 2.70 2.10 1.80
Ages 35to 39 2.70 2.50 2.10

... not applicable
Source: Authors’ calculations based on Statistics Canada’s Intergenerational Income Database.
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The second panel of Table 2 presents information pertaining to the (adult) children. Average
income at ages 35 to 39 increased across the three oldest birth cohorts, from $51,500 to $56,500.
Average income at ages 30 to 34 increased similarly across the four oldest cohorts, as it did at
ages 25 to 29 across the four most recent cohorts. Gini coefficients across the cohorts increased,
particularly when measured at ages 25 to 29. Gini coefficients observed at ages 30 to 34 and
35 to 39 increased across the two earliest cohorts, but have declined since then.

The bottom two panels investigate the sample selection. At most, 2.2% of parents and 2.7% of
children are excluded because their total income was under $500. The fraction of children who
are completely missing from the tax data over the relevant five-year interval increased with the
age of the child, going from 3% to 4% at ages 25 to 29, to 5% to 7% at ages 30 to 34, to 7% to
8% at ages 35 to 39. The death rate is still very low at those ages, so the attrition most likely
reflects outmigration. A nontrivial proportion of both parents and children have at least one year
of tax files missing: up to 11% for the parents and up to 25% for the children. In robustness
analyses, the sample is further restricted to parents and children observed in all five years. Results
do not change using this alternative specification.

2.2 Measures of intergenerational income mobility

Several measures are available to estimate intergenerational income mobility. The
intergenerational elasticity (IGE) of income has been widely used in the literature as a measure
of mobility (or lack thereof), including in studies based on early IID cohorts in Canada such as
those by Corak and Heisz (1999) and Chen, Ostrovsky and Piraino (2017). The IGE of income is
typically computed by estimating a linear model where the natural logarithm of child income is
explained by the natural logarithm of parental income. However, because of the use of logs, as
Dahl and DeLeire (2008), Chetty et al. (2014a) and Connolly, Corak and Haeck (2019) have
noted, IGE estimates are sensitive to the treatment of very small values of income. An alternative
approach is rank mobility. Rank mobility is defined in much the same fashion as the IGE, except
that child income and parental income are measured as percentile ranks in their respective
income distribution. Rank mobility has proven to be much more robust to the treatment of low
incomes and to different model specifications and is therefore the preferred method used in this
analysis. It is estimated using the following model in Equation (1):

Rz,ip =, + ﬂpRH,lp +&, (1)

where Rt,[-p is the income rank of child i —the ¢ generation—in province or territory p, Rf—up is
the income rank of their parent or parents—the 7—1 generation—and &,,is a random term. The
slope from Equation (1), ﬂp, can be interpreted as a measure of intergenerational mobility: the

higher the ﬂp, the more parental income rank explains child income rank and the less mobility

there is. Equation (1) is estimated at both the national and the provincial or territorial levels, where
geographical location is fixed during teenage years. The ranks can be computed from the national
distribution or the provincial/territorial distribution, and estimates using both types of ranks will be
presented. In addition to rank mobility, intergenerational elasticities of income are also presented,
estimated using Equation (2) below:

ln(Ymp)z a, +b,,ln(Yt_1,,p)+€,-pa (2)

is the total income of child i from province or territory p, Y,

where Y, 1ip IS their parents’

ip

income and €, is a random term. The slope of this model, 5, is the IGE of income.
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Finally, a third mobility measure that can be computed is the transition matrix. In an income
quintile transition matrix, each column refers to a quintile of the parental income distribution and
each row to a quintile of the child income distribution. Each cell is a conditional probability.

Conditional probabilities are denoted as P(,’di the probability of moving from origin O (parental

income quintile) to destination d (child income quintile), or Pr(child income € quintile d
|parental income € quintile 0). As with Corak (2020) and Connolly, Corak and Haeck (2019), the

focus is on a few key points of the transition matrix: Pl,l’ PLS, and 3,2_4. The intergenerational

cycle of poverty, P1,1’ captures the probability for a child raised in the bottom quintile of the family
income distribution to remain in the bottom quintile as an adult. The rags-to-riches movement,
fl’,s, is the probability of moving from the bottom to the top income quintile. Finally, 3,2_4
measures the probability of moving from the bottom income quintile to the middle three quintiles.

Research in the United States has shown that different conclusions regarding trends in
intergenerational income mobility may be reached depending on the data source and methods
used. Chetty et al. (2014b) used tax data and found that the rank-rank relationship did not change
in the United States between the 1971 and 1982 birth cohorts. Davis and Mazumder (2017) used
the National Longitudinal Surveys and found declines in intergenerational mobility between
cohorts born in 1942 to 1953 and 1957 to 1964 in both the rank-rank relationship and the IGE of
income.

3 Results

This section will go through the results of the analysis, starting with trends in mobility at the
national level. For ease of presenting analytical results, birth cohorts are referred to by the first
birth year of the cohort (e.g., the 1963 birth cohort designates the 1963-to-1966 birth cohort).

3.1 Mobility at the national level

Table 3 shows the estimated rank-rank slopes from Equation (1), by birth cohort and age at which
child income is observed, for sons and daughters combined and separately. The IGE estimates
from Equation (2) are also shown. A higher rank-rank slope or a higher IGE means that parental
income has a higher explanatory power on child income and, therefore, mobility is lower.
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Table 3
Mobility estimates by birth cohort

Birth cohort

1963 1967 1972 1977 1982
coefficient
Rank-rank
Ages 2510 29 0.189 0.188 0.216 0.215 0.234
Ages 30 to 34 0.201 0.214 0.232 0.235
Ages 35to0 39 0.201 0.214 0.230
Rank-rank for sons
Ages 2510 29 0.188 0.187 0.214 0.219 0.233
Ages 30 to 34 0.227 0.237 0.252 0.253
Ages 35to0 39 0.238 0.247 0.257
Rank-rank for daughters
Ages 2510 29 0.204 0.200 0.228 0.216 0.238
Ages 30 to 34 0.193 0.205 0.223 0.224
Ages 35to0 39 0.182 0.194 0.214
IGE of income
Ages 2510 29 0.153 0.154 0.199 0.210 0.224
Ages 30 to 34 0.171 0.184 0.223 0.239
Ages 35to0 39 0.180 0.192 0.232
IGE of income for sons
Ages 2510 29 0.154 0.157 0.200 0.215 0.223
Ages 30 to 34 0.192 0.202 0.238 0.251
Ages 35to0 39 0.214 0.221 0.255
IGE of income for daughters
Ages 2510 29 0.165 0.160 0.206 0.210 0.227
Ages 30 to 34 0.166 0.178 0.219 0.234
Ages 35to0 39 0.161 0.174 0.219

... not applicable
Note: IGE: Intergenerational elasticity.
Source: Authors’ calculations based on Statistics Canada’s Intergenerational Income Database.

A clear pattern toward decreasing intergenerational mobility can be observed from the earliest to
the latest birth cohorts, with the rank-rank slope increasing steadily across them. When measured
at ages 25 to 29, the rank-rank slope increased from 0.189 to 0.234 from the 1963 to the 1982
cohort—a 24% increase. This trend is evident for both sons (increasing from 0.188 to 0.233) and
daughters (increasing from 0.204 to 0.238). IGE also increased across birth cohorts, again
indicating less intergenerational mobility. Among sons and daughters combined, the IGE
increased from 0.153 to 0.224 from the 1963 to the 1982 cohort, with increases observed for both
genders. The upward trend is also observed at older ages, even if the point estimates tend to be
slightly larger the older the child. Chart 1 shows the rank-rank slope at different ages among sons
and daughters combined, using the data points from Table 1.
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Chart 1

Rank mobility by age group and birth cohort
slope
0.24

0.23

0.22

0.21

0.19 =

1963 1967 1972 1977 1982
Child's birth cohort
—=—25 to 29 ——30 to 34 —e—35 to 39

Note: This chart shows the estimated slope coefficient of Equation (1), by age group and birth cohort.
Source: Authors’ calculations based on Statistics Canada’s Intergenerational Income Database.

3.2 Nonlinearity in rank mobility

Given the increasing correlation between parent and child locations in the income distribution, a
further question is whether this trend is being driven by changes at the bottom, in the middle or at
the top of the parental income distribution. Among which segments of the distribution is
opportunity for mobility declining most?

To investigate, locally weighted nonparametric smoothed scatter plots were estimated for each
birth cohort and are presented in Chart 2. The curves show the average rank in the income
distribution achieved by children from each percentile of the parental income distribution. The
curves are not linear, with the slope steeper at the lower end and, to a lesser degree, the higher
end of the parental income distribution. Each curve represents a birth cohort. These turn out to
be approximately stacked in order of birth years. At the bottom of the distribution, earlier cohorts
have higher mean child ranks than later cohorts—meaning that, on average, they achieved a
higher position in the income distribution (at ages 25 to 29) than later cohorts did. At the top of
the distribution, some later cohorts have higher ranks than earlier cohorts—meaning that they
remained higher in the income distribution than earlier cohorts did, on average. This is coherent
with the declining rank mobility documented above using a linear model, but it indicates that the
changes in mobility observed over time came from changes at the bottom and top of the parental
income distribution. It is interesting to observe where the curves for each cohort intersect as
parental income rank increases. The curve for the 1967 cohort meets the curve for the 1963
cohort at the 16th percentile, whereas the curve for the 1982 cohort reaches that of the 1963
cohort only at the 36th percentile, a full 20 points further up the distribution. This means that
children from the bottom 36% of the 1982 parental income distribution had, on average, lower
income ranks at ages 25 to 29 than the 1963 cohort of children from the same segment of the
parental income distribution.
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Chart 2
Nonlinearity in rank mobility by birth cohort
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Note: This chart shows the estimations of Equation (1), by birth cohort.
Source: Authors’ calculations based on Statistics Canada’s Intergenerational Income Database.

Binned scatter plots of rank mobility for each birth cohort tell a similar story. For children at each
percentile of the parental income distribution, the child’s average rank in their own income
distribution at ages 25 to 29 can be calculated. When plotted, these show a nonlinear relationship
much like that in Chart 2 (data not shown). Similarly, a version of the rank mobility Equation (1)
was estimated using a spline model, allowing for two slopes. Again, relative to the 1963 cohort,
the likelihood of upward mobility among children from the bottom quintile was lower in all
subsequent cohorts except 1977.

3.3 Rank mobility at provincial and territorial level

Thus far, the analysis has been at the national level. This subsection turns to intergenerational
income mobility at the provincial and territorial level. Using provincial and territorial ranks is one
way to consider the different circumstances in different provinces and territories and, in a sense,
to control for cost of living differences. If a salary of $60,000 does not mean the same thing in
Alberta and in Nova Scotia, then using within-province and within-territory ranks should help
compare the relative positions of individuals in each. This is the approach used to generate the
results shown in Chart 3.

Increases in the rank-rank slope are evidenced by the upward direction of the markers
representing successive cohorts within each province and territory. Again, an increase in the rank-
rank slope is indicative of declining intergenerational income mobility. In Ontario and Quebec,
Canada’s two most populous provinces, the rank-rank slopes were respectively 0.058 and 0.043
points higher for the 1982 cohort compared to the 1963 cohort. In Saskatchewan, Alberta and
British Columbia, the increases were 0.156, 0.070 and 0.080, respectively, representing
percentage increases of 89%, 45% and 52%. Only Yukon shows an overall decrease in the rank-
rank slope, but the population size is small compared with most other jurisdictions. Increases in
rank-rank slopes were smaller in Atlantic Canada than other regions, suggesting that the
prospects for intergenerational mobility are higher there. Yet, even so, the rank-rank slopes for
the most recent cohorts were higher than those for previous cohorts, again suggesting declining
mobility. The extent to which population mobility, particularly the outmigration of younger people
from the region, affects these results is still to be determined. Provincial and territorial results
using other measures, specifically after-tax income and parental and child rankings computed at
the national level, are very similar to those in Chart 3.
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Chart 3
Rank mobility by province or territory and birth cohort using provincial or territorial ranks
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Note: This chart shows the estimated slope coefficient of Equation (1), by province or territory and birth cohort with ranks computed at the provincial
or territorial level.
Source: Authors’ calculations based on Statistics Canada’s Intergenerational Income Database.

3.4 Trends in transition matrices

In addition to rank-rank slopes and the IGE of income, transition matrices can be used to gauge
intergenerational income mobility. In this subsection, data points from 5 x 5 transition matrices
are presented, showing the probability of making a transition to a specific income quintile,
conditional on the income quintile of one’s parents. Findings are presented graphically for ease
of exposition. Chart 4 shows, conditional on the parental income quintile, the probability that a
child has an income in the bottom quintile of their income distribution. For most parental income
quintiles, this probability is relatively stable across the five birth cohorts, perhaps slightly
decreasing in the top quintile. The largest movement is seen for children observed as teens in

families at the bottom of the income distribution. Pl,l’ the probability of remaining in the bottom

quintile, increased from 0.27 to 0.33—a 22% increase—from the earliest to the most recent
cohort. This suggests that it has become less likely for a child from the bottom income quintile to
be in a higher quintile in their late 20s.

Chart 4

Probability of a child being in bottom income quintile, by parental income quintile and birth cohort
probability of being in bottom quintile
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Note: This chart shows the probability for a child to be in the bottom income quintile of their income distribution, by parental income quintile and birth
cohort.
Source: Authors’ calculations based on Statistics Canada’s Intergenerational Income Database.
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Chart 5 is constructed the same way as Chart 4 but shows the probability for a child to have an
income in the top quintile of their distribution. Chart 5 shows that all the probabilities remain

constant across the five birth cohorts. The flipside of the increase in R,l observed in Chart 4 is

therefore not that children from low-income families have had a lower probability of reaching the
top income quintile over time, but rather that they have had a lower probability of being in one of
the three middle income quintiles (quintiles 2, 3 or 4). This can be seen in Chart 6, which presents
the probability for a child to be in those middle three quintiles, conditional on the parental income
quintile. The drop in the transition into the middle three quintiles is clearly evident among children
observed as teens in bottom-quintile families. For those children, the probability of reaching one
of the three middle income quintiles declined from 0.60 for the 1963 birth cohort to 0.56 for the
1982 cohort, a decrease of just under 8%.

Chart 5

Probability of a child being in top income quintile, by parental income quintile and birth cohort
probability of being in top quintile
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Note: This chart shows the probability for a child to be in the top income quintile of their income distribution, by parental income quintile and birth cohort.
Source: Authors’ calculations based on Statistics Canada’s Intergenerational Income Database.

Chart 6

Probability of a child being in middle three income quintiles, by parental income quintile and birth
cohort

probability of being in middle three quintiles
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Note: This chart shows the probability for a child to be in the middle three income quintiles of their income distribution, by parental income quintile
and birth cohort.
Source: Authors’ calculations based on Statistics Canada’s Intergenerational Income Database.
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3.5 The Canadian Great Gatsby Curve

Now that measures of intergenerational income mobility have been presented for successive birth
cohorts of Canadians, they can be charted along with parental income inequality, allowing Canada
to be positioned on the Great Gatsby Curve. This is shown in Chart 7, which comprises the rank-
rank slope—a measure of relative mobility—on the vertical axis and the Gini coefficient for
parental income—a measure of inequality—on the horizontal axis. Each dot represents a birth
cohort, as indicated. Over the span of these five cohorts, Canada has been “going up” the Great
Gatsby Curve, characterized by an increasing degree of income inequality among parents and a
decreasing degree of income mobility among children. This is consistent with the well-
documented inequality—mobility relationship described in the international literature (Corak 2006,
2013) or within a country in a cross-sectional setting (Chetty et al. 2014a; Corak 2020). It indicates
that the same relationship holds within a specific country across birth cohorts (i.e., over time). The
results are much the same when the analysis is conducted using after-tax income. The Gini
coefficients for the parental income distribution are lower when after-tax income is used—a result
of the redistribution of income through the tax and transfer system—but the slope coefficients are
very similar. The Great Gatsby Curve is thus simply shifted to the left (results not shown).

Chart 7
Great Gatsby Curve for relative rank mobility
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Note: This chart shows the relationship between the Gini coefficient of the parental income distribution (on the X-axis) and the estimated slope of
Equation (1) (on the Y-axis). The line is the best linear fit. Each point corresponds to a birth cohort.
Source: Authors’ calculations based on Statistics Canada’s Intergenerational Income Database.

Charts 8a, 8b and 8c present the same information separately for each of the provinces this time.
Each provincial series is labelled next to the point corresponding to the 1982 birth cohort, with
earlier cohorts seen further down the line. The shift of most provinces up and to the right is
indicative of movement up the Great Gatsby Curve, not just at the national level (as shown in
Chart 7) but also at the provincial level. Some provinces have a relatively steep mobility—inequality
profile, meaning that their decrease in mobility is relatively larger than their increase in inequality
(e.g., Saskatchewan), while others have a flatter profile, with relatively large increases in
inequality but not necessarily large increases in the rank-rank slope coefficient (e.g., Ontario).
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Chart 8
Great Gatsby Curve for relative rank mobility
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Note: These charts show the relationship between the Gini coefficient of the parental income distribution (on the X-axis) and the estimated slope of
Equation (1) (on the Y-axis, where the ranks are computed at the national level). Each point corresponds to a province and birth cohort. The points for a
given province are connected from the oldest birth cohort to the most recent, with the province abbreviation next to the point for the most recent birth

cohort.

Source: Authors’ calculations based on Statistics Canada’s Intergenerational Income Database.
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3.6 Robustness analyses

Three robustness checks were undertaken for this analysis.

First, to address possible bias resulting from the fact that some individuals could be found in the
tax files in only some years, the analysis was replicated on a restricted sample comprising only
parents and children who were observed over the full five-year window during which income was
measured. Results from this restricted sample largely replicate those from the main sample. For
example, the estimated rank-rank slope went from 0.189 to 0.234 across birth cohorts in the main
analysis and from 0.186 to 0.226 in the restricted set. Among children from the bottom parental
income quintile, the rank-rank slope was actually higher in the restricted sample than the main
sample, suggesting that the estimates above may be conservative. Overall, the potential bias
from the unavailability of tax files for some individuals does not appear to diminish the results
above.

A second robustness check was done using father’s income rather than total parental income in
the analysis. Father’s income was tested to facilitate comparisons with the earlier literature, and
because mother’s income can be less representative of the household’s place in the income
distribution, given lower rates of female labour force participation. Although estimates of
intergenerational income mobility are slightly lower when father’'s income is used rather than
parental income, the same upward trend remains. For example, the rank-rank slope increased
from 0.158 to 0.183 over the period when father’s income was used, compared with an increase
from 0.189 to 0.234 when parental income was used.

A third robustness check was done, in which the income measure for children was based on their
family income in adulthood, defined as the sum of the income of the child and the income of their
spouse, if present. Parental income is again defined as the total of both parents, if present. At
ages 25 to 29, rank-rank slopes were only slightly lower using this approach than when individual
child income was used. However, at older ages, the rank-rank slopes were higher when the child’'s
family income was used. This pattern is more pronounced for daughters than for sons, indicating
that the inclusion of spouses’ income reinforces the intergenerational transmission of income, a
finding that could be related to assortative mating. Further research in this direction warrants
exploration.
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4 Discussion and conclusion

In this study, decreases in social mobility across five consecutive birth cohorts in Canada are
documented using a previously unavailable very large set of administrative tax files. The focus is
on rank mobility, and findings show that the correlation between a child’s income rank as an adult
and their parents’ income rank has been on an increasing trend, going from 0.189 to 0.234
between the 1963-t0-1966 birth cohort and the 1982-t0-1985 cohort. There also appears to be
substantial nonlinearity in the rank mobility equation, motivating a split of the rank-rank slope in
two segments: one for parental income rank up to the 20th percentile, the other for ranks 21 to
100. The bottom segment has much higher slopes, thus lower mobility, than the top segment.
Moreover, the average child ranks for the more recent cohorts are lower than those of the first
cohort for a substantial part of the bottom of the parental income distribution: even children whose
parents are at the 30th to 35th percentiles have lower average ranks for the 1982-t0-1985 cohort
than for the 1963-t0-1966 cohort.

Rank mobility is also described at the provincial and territorial levels. While there has been a
deterioration of mobility in every single province, there are still large variations in rank-rank slopes
across regions in the most recent cohort, and the within-province or within-territory variations over
time have different magnitudes. Some places, notably the Atlantic provinces, have among the
lowest rank-rank slopes, meaning the most equal opportunities for children, along with the
smallest increases in slopes. Manitoba generally displays the lowest intergenerational mobility
among the 10 provinces, and it is in Saskatchewan that the deterioration of equality of
opportunities has been the worst. A look at quintile transition matrices reveals much the same
story of declining mobility: children born in the bottom 20% of families in terms of income have
become less likely to exit the bottom quintile themselves and less likely to transition into the middle
class.

These results may seem to contradict Ostrovsky’s (2017) finding of stable rates of
intergenerational income mobility between 1970 and 1984, using the same data source. However,
Ostrovsky’s measure was quite different: he used as an absolute mobility measure the fraction of
children earning more than their parents at age 30. This choice was motivated by the desire to
compare the Canadian case with Chetty et al.’s (2017) similar estimates for the United States.
Using income measured at age 30 for both parents and children constrained the cohorts that
could be used from the |ID. Because of data constraints, Ostrovsky’s analysis starts with birth
year 1970, but the present analysis documents decreases in rank mobility starting with the 1963
birth cohort. It is possible that by having to start with the 1970 birth cohort, Ostrovsky’s analysis
missed a substantial part of the decline observed herein. Moreover, the absolute mobility measure
used in Ostrovsky’s analysis states which fraction of children tips past a certain income threshold.
In so doing, it does not describe the rank-rank relationship at the same level of detail as done
here.

Together with the increases in income inequality observed over the same time period, the
increasingly strong association uncovered between parental income rank and child income rank
means that Canada and every single province have been “going up” the Great Gatsby Curve.
More inequality has gone hand in hand with lower mobility. This association is purely correlational
at this stage, and the current descriptive analysis makes no attempt to uncover causal
relationships. But the fact that the relationship holds across countries for a given time period, as
well as for a given country over time and within a given country (across its regions) both at a given
point in time and across time, points to something more than simply a spurious correlation.

Armed with a battery of descriptive statistics, a much clearer portrait of the situation of social
mobility in Canada and its recent trends emerges. Many questions remain. What makes a region
more mobile than another, and why do some experience much stronger declines? The empirical
literature suggests some factors that correlate with more or less intergenerational income
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transmission (see Chetty et al. 2014a; Corak 2020; Connolly, Corak and Haeck 2019). Theoretical
work also provides information on the various pathways that can shape human capital
development and intergenerational transmission (see Heckman and Mosso 2014; Durlauf and
Seshadri 2018; Bouchard St-Amant, Garon and Marceau 2020). But more research is needed to
uncover causal mechanisms and identify public policies that may favour more equal opportunities
for Canadian children, such as the work of Biasi (2019); Rothstein (2019); and Connolly, Haeck
and Laliberté (2020).
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