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Abstract

This thesis is an economic analysis of two of the ways in which the Canadian gov-
ernment has fallen short of providing a treaty right to education. Chapter 2 lays the
foundation of the thesis by introducing the reader to contemporary differences in ed-
ucational attainment between Indigenous and non-Indigenous peoples. I focus on the
results of a math test administered to a national sample of off-reserve students. After
establishing that a large gap in test scores exists on average, the chapter shows that
accounting for both the level of and returns to observable characteristics eliminates
this gap for low performing students, but a sizeable gap remains in the right tail of
the test-score distributions. The next chapter analyzes one of the largest national
student aid programs in Canadian history. The Post-Secondary Educational Assis-
tance Program was implemented in 1977 to assist Status Indian and Inuit students
with financing their post-secondary programs; however, financial constraints led to
cutbacks in this program in the late 1980s. I show that these cutbacks not only led
to a reduction in community college completion, but also resulted in a large decline
in high school graduation rates. This finding highlights an important indirect effect
associated with varying the costs of higher education. The final chapter examines the
intergenerational effects of Canada’s residential school system. From the late nine-
teenth century until the end of the twentieth century, the Canadian government, in
collaboration with Christian churches, removed Indigenous children from their fam-
ilies and placed them in live-in boarding schools. While economists have shown the
schools led to an increase in the educational attainment of those who attended, resi-
dential school attendance is negatively correlated with the educational attainment of
subsequent generations. This is at odds with the literature on the intergenerational
transmission of human capital. The fourth and final chapter explores this puzzle.
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Chapter 1

Introduction

Between 1871 and 1921 the Canadian government negotiated a series of treaties with

Indigenous groups throughout the country, which effectively lay the groundwork for

the colonization of Canada. While no two treaties were identical, each treaty con-

tained at least one clause referring to the provision of education. The educational

obligations outlined in the treaties were generally worded to reflect the educational

attainment necessary to secure a reasonable standard of living given the time at which

the treaties were signed; however, the negotiations that took place prior to the treaty

ratifications reflect a more nuanced interpretation, alluding to education as a way

of securing an uncertain future for generations to come (Carr-Stewart, 2001). This

thesis takes seriously the treaty right to education at all levels of educational attain-

ment and provides an economic analysis of two of the ways in which the Canadian

government has fallen short of providing such a right.

Chapter 2 provides an overview of contemporary differences between Indigenous

and non-Indigenous student outcomes to show that nearly 100 years after the last

1



CHAPTER 1. INTRODUCTION 2

historic treaty was signed, educational discrepancies between Indigenous and non-

Indigenous students persist. Using a sample of off-reserve children from the National

Longitudinal Survey of Children and Youth (1994-2008) I show that math test scores

are lower for Indigenous students, even after conditioning on a rich set of socioeco-

nomic controls. Accounting for both the level of and returns to observable character-

istics eliminates this gap for low performing students, but a sizeable gap remains in

the right tail of the test-score distributions.

Chapter 3 analyzes one of the largest national student aid programs in Canadian

history. The Post-Secondary Educational Assistance Program was implemented in

1977 to assist Status Indian and Inuit students with financing their post-secondary

programs; however, financial constraints led to cutbacks in this program in the late

1980s. I use the 2006 Census of Population and exploit variation in exposure to

student aid across cohorts and ethnicities to show that increasing the costs of post-

secondary education not only affects post-secondary attainment but also leads to a

sizeable decrease in high school graduation rates.

This result is in line with a theoretical model that embeds the expected costs of

higher education in the high school decision. The model predicts that high school

graduation is affected by the cost of higher education in environments where students

face low labour market returns to completing high school, and thus where it may only

be optimal to complete high school if there is an option to attend a post-secondary

institution. I show that after reductions in targeted student aid in the late 1980s, high

school graduation rates declined by four percentage points on Indian reserves, where

the return to a high school degree is low. Post-secondary attainment also responded

to changes in the availability of student aid, although the exact magnitudes and levels
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of post-secondary education affected vary across genders. I show that the cutbacks to

student aid had lasting effects on the labour market outcomes of Indigenous peoples

in Canada.

The final chapter examines the intergenerational legacy of one of the most no-

torious federal policies targeted towards Indigenous peoples: the residential school

system. From the late nineteenth century until the end of the twentieth century, the

Canadian government, in collaboration with Christian churches, removed Indigenous

children from their families and placed them in live-in boarding schools. The pur-

pose of this residential school system was to assimilate Indigenous peoples into the

Eurocentric culture of the dominant society.

While economists have shown the schools led to an increase in the educational

attainment of those who attended (see, e.g. Feir (2016b); Gregg (2017)), residential

school attendance is negatively correlated with the educational attainment of sub-

sequent generations (Bombay et al., 2014). This is at odds with the literature on

the intergenerational transmission of human capital. I explore this puzzle using data

from the 2001, 2006, and 2012 Aboriginal People’s Surveys. I show that high school

graduation, employment, and health are lower among the adult children of residential

school survivors. I then present evidence that these findings may be a result of the

schools breaking family ties between parents and children which has persisted inter-

generationally through two channels: (i) a deterioration in parenting skills typically

acquired from observing one’s own family; and (ii) a breakdown in trust between

Indigenous peoples and mainstream education institutions.

Overall this thesis provides some broad takeaways regarding the socioeconomic

conditions of Indigenous peoples in Canada. First, there is still a long way to go
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before Canada reaches anything close to equality in educational outcomes between

Indigenous and non-Indigenous peoples. That being said, policies that specifically tar-

get income and education can be effective at reducing such inequalities. For instance,

Chapter 2 shows that both family income and parental education are important in-

puts into the education production function, and that Indigenous families typically

have lower incomes and lower levels of educational attainment. Moreover, Chapter 3

suggests that the availability of post-secondary funding can have effects beyond what

we usually see in terms of post-secondary enrolment and completion.

The second point is that past grievances by the federal government continue to

affect contemporary outcomes and the channels behind this persistence are complex.

These channels need to be fully understood before effective culturally sensitive poli-

cies can be developed to target economic outcomes. Both Chapter 3 and Chapter 4

show that events that occurred in the past continue to affect the contemporary land-

scape. In 2006, Indigenous peoples worked approximately 10 hours less per week than

non-Indigenous peoples. I attribute 10% of this gap to reductions in post-secondary

funding in the late 1980s that left many Indigenous students without means to pur-

sue post-secondary education. Coupled with the findings in 3 that family education

and income affect children’s test scores, the education cutbacks may affect multiple

generations. Chapter 4 directly shows that a culturally intrusive policy that effec-

tively increased the educational attainment of one generation resulted in a decline in

educational attainment of subsequent generations.

The final takeaway from this thesis is that data availability continues to hamper

the analysis of socioeconomic outcomes of Indigenous peoples in Canada and therefore

the development of public policies that can contribute to increasing overall wellbeing
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of Indigenous peoples. Most notably, the omission of the on-reserve population in

many nation-wide datasets makes comparisons of unique factors that may affect this

population difficult. This thesis has benefited greatly from the use of restricted access

data, but at the same time, the results from Chapter 2 and most of the results from

Chapter 4 cannot be applied to those living on reserves. This omits a sizeable portion

of the Indigenous population from these socioeconomic analyses.

Throughout this thesis I use the terminology “Indigenous” peoples to refer to

the original inhabitants of Canada. I also make reference to “Aboriginal” peoples–a

term that is used in the census to refer to Indigenous peoples in Canada–in addition

to discussing legislation referring to “Indians”–the term used in official government

documentation referring to Indigenous peoples. For the purpose of this thesis, the

terms “Aboriginal”, “Indigenous”, and “Indian” are used in the context in which they

arise.



Chapter 2

Inequalities in Test Scores Between

Indigenous and Non-Indigenous

Youth in Canada

2.1 Introduction

Education is an important determinant of labour market outcomes (Becker, 1964;

Card, 1999; Rose and Betts, 2004), and given that learning is a cumulative process,

understanding the determinants of academic success throughout a student’s school

experience is crucial for understanding gaps in socioeconomic outcomes later in life

(Gagné, 1968; Todd and Wolpin, 2003; Ding and Lehrer, 2014; Heckman, Pinto, and

Savelyev, 2013; Heckman, Gertler, Pinto, Zanolini, Vermeerch, Walker, Chang, and

Grantham-McGregor, 2014; Heckman and Conti, 2014). This paper studies the test

gap in math scores between minority and non-minority groups in Canada to further

our understanding of the origins of socioeconomic disparities among traditionally

6
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marginalized demographics. We use the National Longitudinal Survey of Children

and Youth (NLSCY), a nationally representative longitudinal survey of approximately

23,000 Canadian youth between 1994 and 2009, to quantify the extent and determi-

nants of the test gap between white students and black, South Asian, Chinese, and

Indigenous students, paying particular attention to the Indigenous-white test gap.1

We focus on the results of a math component administered to students during

each cycle of the survey.2 The NLSCY includes information on a number of factors

that have been shown to be important inputs into the education production function

(Hanushek, 2008), including household income, parental education, household charac-

teristics, school type, and location. Our estimates suggest that, conditional on these

inputs, the Indigenous-white test gap among children aged 8-15 is approximately 0.31

standard deviations.3 By splitting the sample into age cohorts, we show that the ma-

jority of this test-gap emerges after students begin middle school–at approximately 12

years of age–and splitting into survey wave cohorts reveals that the test gap changed

very little between 1994 and 2008.

1In Canada, Indigenous peoples have substantially worse educational outcomes compared to their
non-Indigenous counterparts. In 2006, 32% of the Indigenous adult population did not have a high
school degree, compared with 15% of the non-Indigenous population, while 8% of Indigenous people
reported having a bachelor’s degree, compared to 22% of the non-Indigenous population (Wilson
and Macdonald, 2010). These educational disparities have led some scholars to contend that poor
education levels, more than any other factor, are driving poverty among the off-reserve Indigenous
population, and they highlight the importance of increasing educational outcomes as a means of
alleviating poverty and improving the socioeconomic conditions of Indigenous peoples more generally
(Richards and Vining, 2004).

2Other studies have found a link between test scores and labour market outcomes using the
AFQT, a test that includes both math and reading components. For instance, using data from the
1980s O’Neill (1990) finds that a one standard deviation increase in the AFQT scores of blacks in
the United States leads to an increase in wages of 10.6 percent. Adjusting for test scores leads to
an increase of 7.8 percentage points in the black-white earnings ratio.

3Since the NLSCY is not administered on Indian reserves, where school quality tends to be lower,
our results are likely a lower bound on the estimate of the Indigenous-white test gap. Our results are
still important for understanding socioeconomic disparities faced by Indigenous peoples in Canada,
as recent statistics suggest that only one in five Indigenous students now attend schools on-reserve.
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In concordance with literature focussed on the black-white test gap in the United

States, we also find a sizeable difference in test scores between black and white stu-

dents, while Chinese and South Asian students systematically outperform whites.

Our estimates of the black-white test gap are about half the magnitude of that in-

ferred by Fryer and Levitt (2004) from extrapolating their analysis of kindergarten

and grade one students to later grades. We do not find any discernible trends in test

scores across ages or time for minority groups other than Indigenous students.

The marked worsening of the Indigenous-white test gap at around the same time

students begin puberty suggest that students at this age face additional adversities

that merit consideration. For instance, Friesen and Krauth (2010) show that having

a large number of Indigenous peers tends to increase the achievement of Indigenous

students, so if many Indigenous students in Canada are located in schools where their

peers are predominantly white, they may face discrimination or bullying, which could

in part explain the timing of the test gap.4

During the time period the NLSCY was in effect, the Canadian government was

under pressure to ameliorate relations between Indigenous and non-Indigenous peo-

ples. With the release of the final report of the Royal Commission on Aboriginal

Peoples in 1996, which highlighted the provincial education systems’ failure to ed-

ucate Indigenous children in a way that was both free of racism and sensitive to

4Another possible explanation for the decline in test scores when students enter junior high school
is that some reserves only have elementary schools and students must travel outside of their home
community to attend junior high school or high school. If reserve schools are providing a lower
quality of education or if travelling away from one’s home adversely affects educational attainment,
then this could mechanically decrease the test score gap in the later years of schooling. This does
not apply in our setting because students are selected to participate based on their home community,
and reserve communities were not included in the survey.
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Indigenous culture, educational institutions were urged to reform to foster more equi-

table success (Dunleavy, 2007).5 Despite this, our finding that the recommendations

did not materialize– at least in reductions in the test gap–is troubling, although per-

haps not surprising, since it has been suggested that the Canadian government largely

ignored the recommendations of the Royal Commission’s report (TRC, 2015).

To shed light on the mechanisms underlying the Indigenous-white test gap, we

use the methodology of Lemieux (2002) to decompose the test gap into differences

in the returns to and level of observable characteristics.6 This framework focuses on

the entire distribution of test scores to understand which quantiles of the distribution

are driving changes in mean outcomes.7 The Lemieux (2002) framework reveals that

standard methods of decomposing mean differences, like the Oaxaca-Blinder (Blin-

der, 1973; Oaxaca, 1973) method, mask important heterogeneity in what is driving

test gaps in the tails of the distributions. We construct counterfactual test score

distributions for Indigenous students to show that the test gap in the lower tail is

more than eliminated once we account for differences in both the returns to and levels

5“Aboriginal” is a term that has been used in Canada to refer to Indigenous people. This term was
often used in the 1990s and early 2000s, though today “Indigenous” is more common. Throughout
this text we may also refer to the term “Indian”, which is what is still used in official government
legislation referring to the Indigenous population.

6Decomposition methods have been used to study differences in Indigenous-non-Indigenous out-
comes in Canada. For instance, George and Kuhn (1994) use an Oaxaca-Blinder decomposition
to study earnings gaps and find that differences in observable characteristics can explain up to 50
percent of the wage gap. More recently, Feir (2013a) uses an Oaxaca-Blinder decomposition to
understand whether the reasons behind earnings differentials between Métis and North American
Indians living off-reserves and non-Indigenous Canadians, have changed over time, as well as the
extent of the on-reserve earnings penalty. For a broad discussion of decomposition methods and
their applications in labour economics, see Fortin et al. (2011).

7The advantage of the Lemieux (2002) framework over other decomposition methods typical in
the labour literature, like Juhn, Murphy, and Pierce (1993), is that it directly accounts for differences
in the distribution of covariates. A limitation of the Lemieux (2002) methodology is that accounting
for differences in the distribution of covariates must be done using a logit or probit model when
there is a large number of covariates, as in our case. These estimates are not consistent when the
error terms are heteroscedastic. An alternative methodology was developed in Melly (2005), which
we do not consider in this analysis.
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of observables characteristics. For those in the right tail of the distribution, we find

almost no change in the test gap after computing our counterfactual distributions.

Our paper provides three main contributions to the existing literature. First,

we provide the first nationally representative estimates of the Indigenous-white test

gap in Canada. Second, we extend our analysis to include other Canadian minority

groups.8 A substantial literature in the United States has concentrated on the causes

of the black-white test gap (Fryer and Levitt, 2004, 2006; Clotfelter et al., 2009;

Sohn, 2012) and measurement problems in the black-white test gap literature Bond

and Lang (2016, 2013); Penney (2017). A smaller body of work has attempted to

address the test gap between Indigenous and non-Indigenous students in Australia

(Leigh and Gong, 2009) and Peru (Sakellariou, 2008).

Third, extending beyond the Canadian context, to our knowledge, we are the first

to apply the Lemieux (2002) decomposition methodology to an analysis of the test

score gap. This exercise reveals that the factors contributing to the Indigenous-white

test gap in the left tail of the distribution are different from those contributing to the

gap in the right tail of the distribution, suggesting that analyses focusing solely on

the determinants of the gap at the mean may be missing important heterogeneity.

The remainder of our paper is outlined as follows. Section 2.2 describes the Na-

tional Longitudinal Survey of Children and Youth that is used throughout our analy-

sis. In Section 2.3 we describe the empirical strategy and results of the mean analysis,

and the proceed to discuss our distributional results. Section 2.4 concludes with a

brief discussion of the policy implications of and future plans for our work.

8Existing Canadian studies have examined the test gap between just Indigenous and non-
Indigenous students and have only focused on the province of British Columbia (Richards, Howe,
and Afolabi, 2008; Friesen and Krauth, 2010; Richards, Vining, and Weimer, 2010).
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2.2 Data and Background

Our empirical analysis uses the National Longitudinal Survey of Children and Youth

(NLSCY). The NLSCY is a nationally representative longitudinal dataset that was

first administered to students in 1994-1995, and then students were re-interviewed

every two years ending in 2008-2009. In addition to the original students included

in the longitudinal component, new students were added to each wave of the sur-

vey to generate a nationally representative cross-sectional component. The youngest

students in the NLSCY are under the age of 1 and the oldest are up to 25 years old.

Questions in the survey cover a wide range of topics including health, education,

physical and cognitive development, and physical and social environments. In ad-

dition to interviewing students themselves, in some years the surveys also include a

parent component, school and teacher component, and a module for the interviewer

to fill out that addresses neighbourhood characteristics.9 The NLSCY was adminis-

tered in all 10 provinces, but excludes students living in any of the three territories,

on Indian reserves or Crown lands, residents of institutions, full-time members of the

Canadian Armed Forces, and remote regions. To the extent that Indigenous students

on Indian reserves face worse socioeconomic conditions and attend schools of lower

quality, our results will understate the magnitude of the test gap between Indigenous

and non-Indigenous youth in Canada.10 This lack of comparable data for Indige-

nous peoples is a pervasive problem occurring in almost all socioeconomic datasets in

Canada.

9Each survey wave contains the student component, but only a small number of waves contain
the school, teacher, and neighbourhood components.

10Despite increases in high school graduation and achievement of students on reserves, reserve
schools still struggle with underfunding, geographic isolation, and additional social problems com-
pared to off-reserve schools (Barsh, 1994; Richards, 2008; Anderson and Richards, 2016).
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Although the NLSCY was not administered on Indian reserves, it does contain

questions regarding ethnic background or ancestry. In particular, in the 2000-2001

wave, a question was added to the survey, which explicitly asked the racial identity

of the individual.11 Since the identity-based questions were only included after 2000,

we exploit the longitudinal nature of the data and classify students’ ethnicity based

on whether they indicate that they identify as an ethnic minority in any of the later

survey waves.12,13

Our measure of test scores is constructed based on a mathematics component given

to all students in the NLSCY in grade 2 or above. During the household interview

parents were asked to consent to the math test, which was then to be administered by

the child’s teacher. The content of the test varied based on the grade of the student,

and both the raw and standardized scores were recorded in the survey. Since we

examine both how the test gap has evolved over age and over time, we pool all waves

of the NLSCY and standardize scores to have a mean of 0 and variance of 1 for each

11Originally this question asked, “How would you best describe your race or colour?”, where
students could respond with “Inuit/Eskimo”, “Métis”, or “North American Indian”, which are the
three Indigenous groups in Canada. Students could also respond with “Black”, “Chinese”, “South
Asian”, as well as a set of other ethnicities, which we combine in a category called “Other”. By 2004-
2005, another question was added that read, “Are you an Aboriginal person, that is, North American
Indian, Métis or Inuit?’. No analogous question was added for students of other ethnicities.

12One should note that willingness to identify as Indigenous has changed over time in Canada
(Guimond, 1999, 2009; Caron-Malenfant, Coulombe, Guimond, Grondin, and Lebel, 2014). This
would be a problem in our analysis if unobserved characteristics correlated with willingness to
identify as Indigenous were also correlated with test scores. Since we classify students as having
Indigenous identity based on whether they identify as Indigenous in any year of the survey, we do
not expect this to affect our results.

13An alternative measure of ethnicity could be to classify students based on their reported ancestry.
Each survey wave included a question that read, “To which ethnic or cultural group(s) did your
ancestors belong?” We use this question to classify students as having ancestry belonging to an ethnic
minority. The question relating to Indigenous ancestry was repeated each year. In a small number
of cases some students reported having Indigenous ancestry in one year and not in a subsequent
year. To deal with these cases, we recode all students as having Indigenous ancestry in all years
if they indicate ancestry in one year. Results using this classification are qualitatively similar, but
smaller in magnitude.
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age.14

We restrict our sample in several ways to circumvent issues that arise from the

nature of the data and questionnaire. First, we only consider students who would

have been within the age range of the math test, that is, between 7 and 15. Of these

students, we drop those who are 7 because of a low sample size, and we drop the first

cycle (1994-1995) because a number of students in this wave received perfect scores

on the math test, leading to low variation in this subsample.

Perhaps the most important sample selection issue for our analysis arises because

the math test is only administered to students if parents consent to its administration.

This resulted in a surprisingly large number of students without any math score at

all, and since the math score is our outcome of interest we must drop students who

do not have this score.15

Finally, not all households report a value of their income. Since income has high

explanatory power for test scores, and is also highly correlated with ethnicity, we

posit that the bias that would result from excluding income is larger than the bias

induced by excluding those who do not report income. The NLSCY does not directly

report income, however it does include a related measure called the low-income cut-

off (LICO) ratio. This variable is a ratio of the household’s income to the LICO

for their economic family.16 Table 2.1 confirms that excluding students who do not

report a LICO ratio is less problematic than omitting the LICO ratio from the set

14The main analysis is invariant to using the original standardized scores included in the raw data
and to standardizing by age-cycle. These results are unreported, but available upon request.

15In the empirical section, we use a Heckman correction (Heckman, 1976, 1979) to estimate the
extent to which this restriction may be biasing our results.

16The LICO is essentially a stand-in for the concept of a poverty line in Canada. It identifies a
family as low income based on the portion of their income spent on essentials, signifying a greater
likelihood of being economically strained. The LICO is determined based on the size of the city in
which the individual resides, as well as their family size. Its construction therefore reflects consump-
tion patterns that may differ across city and family sizes (Murphy et al., 2012).
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of controls. In column (1) we regress the standardized math score on an indicator

for being Indigenous using the full sample. Column (2) repeats this exercise for the

sample of students who do not include a LICO ratio, while Column (3) includes the

LICO ratio as a control in the regression. The estimate of the test gap is affected to a

larger extent by omitting the LICO ratio from the set of controls than from excluding

those without an estimate of the LICO ratio.

Table 2.2 presents a set of descriptive statistics for students who identify as In-

digenous and those who do not. The average standardized math score was 0.677

standard deviations lower for students who identify as Indigenous compared to those

who do not. It is also apparent that the characteristics of Indigenous students differ

substantially from non-Indigenous students.17

On average, the sample of Indigenous students is more likely to be male and

slightly younger. Indigenous students tend to have parents with lower levels of edu-

cation. For instance, the likelihood that an Indigenous student has a primary care

giver (PCG) with a high school degree or a post-secondary degree is nearly 11 and

15 percentage points lower, respectively, than for students who do not identify as

Indigenous. The likelihood that the spouse of the PCG is educated is also lower for

students who identify as Indigenous. Indigenous students are more likely to have

been born to a teenage mother and live in a single parent family, but are less likely

to be born at a low birth weight. Importantly, the LICO ratio is 0.670 points lower

for students who identify as Indigenous. Compared to a mean LICO ratio of 2.265

for the non-Indigenous population, this difference is both large in magnitude and

17In the empirical specifications, we also control for whether the individual is an immigrant, or if
they identify as black, South Asian, or Chinese identity; however, the portion of the sample reporting
these ethnicities or who are immigrants is so small that we are unable to display summary statistics
due to Statistics Canada reporting rules.
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statistically significant. Not surprisingly, Indigenous students are less likely to also

identify as white and are more likely to report having Indigenous ancestry. It should

be noted that a small portion (3.8 percent) of non-Indigenous students also report

having Indigenous ancestry.

2.3 Empirical Framework and Results

2.3.1 Average Effects

OLS Framework and Results

Our first empirical specification attempts to quantify the overall test gap in math

scores between Indigenous and non-Indigenous youth. We assume that the standard-

ized math score Y of individual i from region r of age a sampled in survey s, is a

function of observable and unobservable inputs:

Yi,r,a,s = α +
∑
k

βk1(ethnicityi = k) + Xi,a,sθ + δa + γs + ζr + εi,r,a,s, (2.1)

The set of indicators 1(ethnicityi = k), k ∈ {Indigenous, black, Chinese, South Asian,

other}, equals 1 if individual i is is of the corresponding ethnicity. The omitted ethnic-

ity category is “white”, so that each coefficient estimate β̂k measures the conditional

difference in test scores between group k and white students. We include a matrix of

controls in Xi,a,s.
18 We include a set of dummy variables for student age, δa, and for

18Specifically, we include indicators for whether the child is an immigrant, their gender, if they
come from a single parent family, if they were born low birth weight, if they were born to a teenage
mother, if they attend a public, private, catholic, or other type of school, education levels of their
primary care giver and the primary care giver’s spouse, and we include continuous variables that
control for the LICO ratio, and the number of siblings.
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the survey wave in which the respondent was tested, γs. Finally, all of our specifi-

cations include census metropolitan area (CMA) interacted with province dummies,

ζr. The CMA variable includes a unique identifier for each CMA in Canada, but

those living outside of CMAs are coded according to four degrees of rurality. Thus,

someone living in a rural area of British Columbia would be coded as having the same

fixed effect as someone living in a rural area of Newfoundland. For this reason, we

interact CMA with province, which more accurately assigns clusters to rural regions

within provinces, but does not change the clusters of those living in a CMA. Standard

errors are clustered at the provincial level, as this is the jurisdictional level at which

education policy is determined. All regressions are weighted by the survey weights

included in the NLSCY.

The results from estimating equation 2.1 can be found in Table 2.3.19 Each column

adds a new covariate (or group of covariates) to see how the coefficient on each of the

minority indicators varies with the addition of new controls. Students who identify as

Indigenous have test scores that are up to 0.310 standard deviations lower compared

to white students. This finding is not dissimilar from Clotfelter et al. (2009) who

estimate the math test gap between Native American and white students in the state

of North Carolina to be between -0.237 (grade 8) and -0.299 (grade 3). It is also

similar to the findings in Leigh and Gong (2009) who show that the Indigenous-non-

Indigenous test gap in Australia is approximately 0.3-0.4 standard deviations for five

year olds.20

19We also report estimates using inverse propensity score weighting in Table A.1. These results
do not differ from the original results.

20Leigh and Gong (2009) use the Peabody Picture Vocabulary Test to examine the test gap, so
their results are not directly comparable to results using math tests.
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In comparing the movement in the coefficient estimate on the Indigenous indica-

tor, we see that the largest movements arise when we add controls that proxy for

income (the LICO ratio) and parental education (PCG and Spouse high school and

post-secondary). The covariates that do not appear to predict test scores in a statis-

tically meaningful way are the gender of the child, whether the child is an immigrant,

and whether the child attends a public or catholic school. In general the coefficient

estimates enter the equations with the expected sign–higher income correlates with

higher test scores, students whose parents have a higher level of education perform

better on the test, and students who are born at a low birth weight perform worse

on the test. The coefficient on the gender indicator is negative in each specification–

although it is not statistically different from 0. The direction of the gender coefficient

is consistent with previous work showing that girls typically outperform boys in school

(Bertrand and Pan, 2013; Murnane, 2013; Autor et al., 2016b,a).21 Perhaps somewhat

surprising is that once we condition on the full set of controls, we find that students

who live in a single parent family have higher test scores. We do not have a good

explanation for this result.

While the purpose of this paper is to emphasize the determinants of the Indigenous-

white test gap, there is also a large gap in test scores for students who identify as

black compared to white students. Under the full set of controls, the black-white test

gap is 0.335 standard deviations, slightly larger than the Indigenous-white test gap,

and in line with studies that have focussed on the test gap in the United States.22

21There are many explanations for why boys are currently outperformed by girls in the classroom.
For instance, Autor et al. (2016a) suggest that boys are disproportionately affected by family disad-
vantage, while Bertrand and Pan (2013) find that boys raised in single-parent households are more
likely to display behavioural or disciplinary issues which may contribute to worse performance in
school.

22Fryer and Levitt (2004) find a regression adjusted black-white test gap of 0.094 standard de-
viations in the fall of kindergarten, which increases to 0.201 by the spring of first grade. By third
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We also find that the test scores of Chinese and South Asian students are 0.487 and

0.183 standard deviations higher than white students, respectively. This result is

also consistent with Clotfelter et al. (2009) who find that Asian students outperform

whites.

To further our understanding of some of the barriers faced by minority groups in

Canada, Table 2.4 reports the results of a subsample analysis, where each column

presents estimates of equation 2.1 for the subsample described in the column header.

Column (1) replicates the OLS results for the full sample for comparison. The second

two columns focus on the test gap across genders. For the Indigenous-white test gap,

there does not appear to be differences across genders. For black students, the test

gap is completely driven by male students. The female black-white test gap, while

negative, is not statistically different from 0. This result is similar to the findings of

Fryer and Levitt (2004) and Fryer and Levitt (2006) in that the black-white test gap

in the United States is larger for males than females; however, they still find a sizeable

difference between the test scores of black and white girls. In our sample, girls appear

to be driving the higher test scores among South Asian and Chinese students.

There are large differences in the Indigenous-white test gap for students in low-

income families. Indigenous students whose LICO ratio is below the median score

an average of nearly 0.4 standard deviations lower than non-Indigenous students

who are also below the median LICO ratio. The gap among students who live in

households with above median LICO ratios is 0.078 and not statistically significant.

These findings are important and worth highlighting, as they suggest that Indigenous

students who face specific adversities–those who come from lower income families, who

grade the test gap increases to 0.382 (Fryer and Levitt, 2006). Clotfelter et al. (2009) find a slightly
larger estimate of the black-white test gap, but focus on cohorts in grades 3 through 8.
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live in single parent families, and who are born at a low birth weight–have potentially

less support for overcoming the ensuing academic challenges in comparison to non-

Indigenous students.

Indigenous students who come from single parent families also seem to be driving

the test gap, as well as those who are born at a low birth weight, and the Indigenous-

white test gap is larger among students living in western and central, rather than

Atlantic, provinces. The black-white test gap, on the other hand, does not differ as

markedly between high- and low-income students or between single parent and two

parent families, although the relation between the test gap and birth weight is similar

to that of the Indigenous-white test gap. The black-white test gap is entirely driven

by students living in central Canada. There are no other outstanding patterns in the

advantage Chinese and South Asian students have over white students.

We should remain cautious in interpreting the magnitude of the test score gap,

as a potential confounding factor of our analysis lies in the way in which the math

test is administered. As discussed above, parents had to consent to the test in the

household section of the interview prior to its administration. Unfortunately, in some

waves the response rate for the math component was actually quite low. For instance,

approximately 50% of students in grade 2 and above completed the test in cycle 1.

To account for the possibility that households who did not consent to the test were in

some way different from those who did consent, we run additional estimations using

a Heckman selection model (Heckman, 1979). These results are found in Table A.2

and suggest that selection into writing the math test leads to a bias in the coefficient

estimates of the test score gap. Although the largest change in coefficient estimates

occurs in the estimate of the black-white test gap, the Indigenous-white test gap also
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decreases in magnitude from -0.313 to -0.220.

To understand whether minority children begin school at a disadvantage, or if

the test gap develops while the child is in school, we present results by age in Fig-

ure 2.1(a).23 Each cross-section represents the coefficient estimates on each of the

minority indicators for a separate age. The regression includes the full set of controls,

analogous to column (7) in Table 2.3. Table A.3 displays the full results, including

standard errors and coefficients on controls. Figure 2.1(a) reveals that the test gap

between Indigenous and white students is larger for older students and Table A.3

shows that the estimate of this test gap for early ages is not statistically different

from 0. The Indigenous-white test gap peaks when students are 15 years of age at

approximately -0.55 standard deviations. This finding is comparable to the work

of Fryer and Levitt (2004) on the black-white test gap in the United States, which

demonstrates that, after controlling for observables, the black-white gap in test scores

among kindergarten students disappears, but that a persistent gap in test scores de-

velops during the schooling years. Our results suggest that, at least for Indigenous

students, the gap may become even larger in later years. Our findings differ slightly

from Clotfelter et al. (2009), in that their estimates reveal a fairly consistent test

gap for students in grades 3 through 8 for both Indigenous as well as black students.

Figure 2.1(a) does not depict a downward trend in the black-white test gap, as in

Fryer and Levitt (2004). We do see a slight upward trend in the test gap between

Chinese and white students, which is similar to Clotfelter et al. (2009).

23Specifically, we run the following specification for each age, controlling for survey wave fixed
effects, γs:

Yi,r,s = α+
∑
k

βk1(ethnicityi = k) + Xi,aθ + γs + ζr + εi,r,s (2.2)
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Since the NLSCY was conducted over a time period when discussion of the socioe-

conomic disparities faced by Indigenous peoples was gaining traction in policy and

government circles, Figure 2.1(b) examines whether the test gap improved over time.

Each cross section represents the regression-adjusted test gap for each of the minority

groups (relative to white students) for a separate survey wave.24 Table A.4 displays

the coefficient estimates for the full results, including all coefficients on controls. The

first wave of the NLSCY was administered in 1994 and the last wave in 2008, however,

we exclude 1994 because the test administered in this year underestimated students’

abilities and resulted in nearly everyone receiving a perfect score.

The first thing to notice in this graph is that 1998 appears to be an outlier, in that

the scores of Chinese and black students were far outside the trend for each of these

groups. The second point is that there does not appear to be a noticeable trend in the

test gap for any race. Indigenous and black students have lower test scores than white

students over the entire time period, while Chinese and South Asian students have

higher test scores compared to their white counterparts. For Indigenous students, the

test score gap stays relatively close to 0.3 for the entire time period. These coefficient

estimates are not statistically significant in 1996 and 1998, and are significant at the

10% level for the remainder of the cycles.

The lack of any measurable improvement in the test gap between Indigenous and

white students over this time period is troubling. In 1996, the Royal Commission

24The coefficient estimates are obtained from the following specification for each survey wave,
controlling for age fixed effects, δa:

Yi,r,a = α+
∑
k

βk1(ethnicityi = k) + Xi,sθ + δa + ζr + εi,r,a (2.3)
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on Aboriginal Peoples released a report documenting 5 years of public hearings, visi-

tations to Indigenous communities, consultations with experts, research studies, and

examinations into past inquiries and reports, to understand how to create a better

relationship between Indigenous and non-Indigenous peoples in Canada. Among their

findings, they highlighted the failure of provincial education systems to adequately

reach the Indigenous population, with the majority of Indigenous youth leaving high

school before graduation. The reasons, they suggested, were a combination of under-

funding, a lack of mechanisms of accountability to Indigenous peoples, lack of cultural

compatibility, and a focus on childhood education that left out important cultural

components. Since our analysis does not include the on-reserve population, who may

have been more likely to be affected by policies addressing these shortcomings, we

cannot tell whether the report was followed by improvements among the on-reserve

population. However, we do not see any improvement in the test gap for the off-

reserve population during this time period, suggesting that even if these policies were

effective at addressing educational disparities on reserves, there was no change in the

test gap for the nearly 58% of Indigenous peoples who live outside reserves.

Oaxaca-Blinder Decomposition

To further understand the determinants of the average test score gap we estimate

Oaxaca-Blinder (OB) decompositions. This methodology allows us to examine the

relative importance of differences in the levels of observable characteristics, like in-

come, have contributed to the mean test gap between minority and white students,

and the importance of the returns to these characteristics. In what follows, we use

the notation from Fortin et al. (2011). The main purpose of the OB methodology
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in our context is to decompose the overall difference in average test scores between

minority (M) and white (W) students:

∆̂µ
Y = ȲM − ȲW

into an unexplained component that captures differences in the returns to the co-

variates and an explained component that captures differences in the levels of the

covariates:

∆̂µ
Y = (α̂M − α̂W ) +

K∑
k=1

X̄Mk(θ̂Mk − θ̂Wk)︸ ︷︷ ︸
Unexplained

+
K∑
k=1

(X̄Mk − X̄Wk)θ̂Wk︸ ︷︷ ︸
Explained

,

where α̂g0 and θ̂gk, k ∈ {1, . . . , K} and g ∈ {I,N} are the estimated intercept and

slope coefficients of equation 2.1 for minority and white students.

The intuition of the OB decomposition is that minority and white households

may differ across several observable characteristics that are important determinants

of children’s test scores. For example, as we show in Table 2.2 the average Indige-

nous household is poorer and parents have lower levels of education than the average

non-Indigenous household. These level differences certainly play a role in explain-

ing the test gap observed between Indigenous and non-Indigenous children, which

would be captured by the explained portion of the OB decomposition. On the other

hand, if Indigenous and non-Indigenous groups face differences in the returns to these

observables, perhaps due in part to discrimination, this would be reflected by the

unexplained portion of the decomposition. It is important to note that, while the

OB decomposition is a useful tool to examine the structure of the test gap between
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minority and white students, it does not provide causal estimates of the various fac-

tors that contribute to the test gap. Rather, the OB decomposition suggests possible

reasons why we observe differences in test scores.

Table 2.5 displays the results from the overall decomposition. Each column

presents the results of the OB decomposition for a separate minority group with

respect to white students. The first two rows reiterate what the descriptive statistics

show–the average standardized test score for white students is -.0542. For those who

identify as Indigenous, the average standardized test score is approximately -0.619

compared to -.473 for those who identify as black, .559 for those who identify as Chi-

nese, and .135 for those who identify as being South Asian. The third row summarizes

the difference between test scores of non-minority students and each respective ethnic

group–e.g., ȲM − ȲW = 0.565 for Indigenous students. The last two rows of panel

A decompose this gap into a portion that is attributable to differences in observable

characteristics (the explained part) and a portion that is attributable to difference

in returns (the unexplained part). What is immediately clear is that differences in

returns account for more of the gap than differences in observables for all groups.

Approximately 36.64% of the difference in test scores between Indigenous and

white students is attributable to the fact that these groups have different levels of

covariates. Similarly, 46.30% of the black-white test gap is attributable to this ex-

plained portion. What is troubling, is that this means that 63.36% of the difference

in test scores between Indigenous and white students is attributable to the unex-

plained component, which represents differences in the returns to covariates. While

not exactly easy to target, differences in the levels of covariates provide somewhat

clearer policy interpretations. For example, if Indigenous families have, on average,
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lower incomes than white families, and if this contributed in a meaningful way to the

test gap, then the policy implication would be to provide income assistance to these

families. However, a difference in the return to covariates has a less straightforward

interpretation and consequently, a less straightforward set of policy implications.

The full characteristic level decomposition can be found in Table A.5. This exercise

suggests that household income, parental education, teenage pregnancies, and single

parent households are driving the majority of the explained gap in test scores. Policies

targeted accordingly may assist in reducing the test score gap.

For the Indigenous-white test gap, the only variables that are statistically different

from zero are the number of siblings, whether the primary care giver has a high

school degree, whether the spouse has a post-secondary degree, and whether the

student attends a public school, catholic school, or is missing the school category.

The interpretation of the coefficient on the number of siblings is for each additional

sibling, non-Indigenous students test score increases by 0.249 standard deviations

more than for Indigenous students. Thus the return to having siblings is higher for

non-Indigenous students than for Indigenous students.

Similarly, the interpretation of the coefficient on whether the primary care giver

has high school is that the average test score of a non-Indigenous student whose

primary care giver has a high school degree increases by 0.430 standard deviations

more than the increase in test scores achieved when an Indigenous student’s primary

care giver has a high school degree. One finding of particular interest is that there

are no differences in the returns to attending public schools between Indigenous and

white youth. This is in contrast to the results in Fryer and Levitt (2004) who sug-

gest that the leading explanation for the worsening of the black-white test gap across
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ages is that blacks attend worse quality schools than whites. Our findings are per-

haps promising along this front, as they suggest that the provincial public school

systems in Canada may have the potential to equalize the playing field for tradition-

ally marginalized groups. Of course this result comes with the caveat that we cannot

speak to school quality on reserves, which are notoriously underfunded and have a

history of worse educational outcomes.

For black students, the return to having more siblings is also lower than for white

students, and so is the return to income, and the primary care giver’s education. In-

terestingly, white children in single parent families perform 0.342 standard deviations

lower than black children from single parent families. This result differs markedly

from the Indigenous-white test gap. Although it is difficult to target the unexplained

portion of the test gap, the results of the OB decomposition suggest that universal

policies may not be the answer to addressing the test score gap across all minority

groups.

2.3.2 Distributional Analysis: Going Beyond the Mean

The previous set of results are useful for quantifying the test gap over time, across

ages, and more generally, but they do not reveal whether there are inequalities at dif-

ferent parts of the distribution of test scores. In this section we address this question

in part by using quantile regressions to examine the gap across the full distribution

of test scores. We also implement the decomposition methodology of Lemieux (2002)

to evaluate the contribution of the levels of and returns to covariates at explaining

the test gap at different points in the distribution of test scores. This decomposition
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method generates three counterfactual distributions: the first counterfactual distri-

bution applies the coefficients from non-Indigenous students to Indigenous students;

the second counterfactual re-weights the distribution of Indigenous test scores to have

the same distribution of covariates as the non-Indigenous group; the final counterfac-

tual applies both the counterfactual coefficients and covariates to the Indigenous test

score distribution.

Quantile Regression

To get a sense of the magnitude of the test gap at different points in the distribution,

Table 2.6 displays both the uncontrolled and controlled results of estimating equa-

tion 2.1 by quantile regressions. Although the Indigenous-white test gap seems to be

slightly larger in higher quantiles, a discernible pattern does not exist in either the

uncontrolled, nor the controlled quantile regressions. The black-white test gap is also

generally larger for higher quantiles and the test gap for South Asian and Chinese

students is fairly constant throughout the distribution.

Figure 2.2 displays the estimates of the test gaps from the controlled quantile

regressions. The dashed lines and small dotted lines indicate the average test score

gaps and 95% confidence intervals, respectively, while the solid lines and grey areas

display the test score gaps at different quantiles, along with the 95% confidence bands.

Although the OLS estimates generally lie well within the confidence bands of the

quantile estimates, the figure illustrates a that for Indigenous and black students the

test gap is larger in the right tail of the distribution.

One of the limitations of previous analysis is that it has the potential to be affected
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by scaling decisions Bond and Lang (2016, 2013); Penney (2017). In the current anal-

ysis, we do not directly account for this, however, we present alternative results cross-

referencing percentiles of the Indigenous and non-Indigenous distributions, which is

invariant to monotone transformations of the test score distributions. Figure 2.3 dis-

plays the empirical cumulative density functions for Indigenous and non-Indigenous

students. If there were no differences in the distribution of test scores, 10% of In-

digenous students would score below the 10th percentile of the non-Indigenous distri-

bution, 25% of Indigenous students below the 25th percentile of the non-Indigenous

distribution, and so forth. The reality is much different. Table 2.7 summarizes the

differences between the empirical distributions by analyzing the percent of Indige-

nous students scoring below specific percentiles of the non-Indigenous distribution.

At all percentiles, Indigenous students score lower on their mathematics test. Nearly

25 percent of Indigenous students score below the 10th percentile of non-Indigenous

students, 50 percent below the 25th percentile, and nearly 95 percent below the 75th

percentile of non-Indigenous students.

Unlike the mean analysis, this exercise is invariant to monotone transformations

of the test score distribution. Figure 2.3 and Table 2.7 show that the test gap exists

across the whole distribution of test scores and is therefore not a phenomenon that

occurs only at the mean, or in the tails of the distribution.

Lemieux (2002) Methodology

To further our understanding of differences across the distribution of test scores,

we use the decomposition method of Lemieux (2002). This allows us to evaluate the

relative importance of differences in the levels of observable characteristics–like income
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or parental education–versus difference in the returns to the same characteristics in

explaining differences in the distribution of test scores between minority and non-

minority youth. In some sense, this technique is a generalization of the popular

Oaxaca (1973) and Blinder (1973) decomposition of means to a decomposition of the

full distribution of test scores. We focus here on the test score gap between Indigenous

and non-Indigenous students, due to the fact that the larger number of Indigenous

(compared to, e.g., black) students in the dataset permits this type of distributional

analysis.

The first step is to estimate the relationship between the test gap and the set of

observables separately for the Indigenous (I) and non-Indigenous (N) samples:

Yi,r,a,s = α + Xi,a,sθ + δa + γs + ζr + εi,r,a,s, (2.4)

from which we can obtain the predicted values from the non-Indigenous regression,

Xi,a,sθ̂
N , and the residuals from the Indigenous regression, ε̂Ii,r,a,s. Together, these two

vectors give the distribution of test scores under the counterfactual scenario where

Indigenous students are assigned the same returns to characteristics as their non-

Indigenous counterparts:

Y coef
i,r,a,s = Xi,a,sθ̂

N + ε̂Ii,r,a,s (2.5)

To account for differences in the distribution of covariates, we run a probit model

of the Indigenous indicator on our full set of covariates:

Indigenousi,r,a,s = Xi,a,sΨ + δa + γs + ζr + ui,r,a,s, (2.6)

from which we obtain P I
i,r,a,s, the predicted probability that individual i from region
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r of age a in survey s with covariates Xi,a,s is Indigenous:

P I
i,r,a,s = Pr(Indigenous = 1|Xi,a,s)

We use this probability, combined with the unconditional probability of being Indige-

nous, P I , to create a weighting factor that re-weights the covariates of the Indigenous

population to have the distribution of covariates of the non-Indigenous population:

ωcovari,r,a,s =
1− P I

i,r,a,s

P I
i,r,a,s

∗ P I

1− P I
∗ ωi,r,a,s,

where ωi,r,a,s are the original sampling weights included in the survey. This re-

weighting exercise produces the distribution of test scores under the counterfactual

scenario where Indigenous students are assigned the same level of covariates as the

non-Indigenous population.

We use the two counterfactuals, Y coef
i,r,a,s and ωcoveri,r,a,s to estimate three counterfactual

test score distributions for those who identify as Indigenous: one in which Indigenous

students have the same level of covariates as the non-Indigenous population, one in

which the returns to covariates are the same, and one in which both the level and

returns are the same. Once each of these components is account for, the remaining

difference in test scores is attributed to unobserved differences between Indigenous

and non-Indigenous students.25 Table 2.8 describes how we combine each of the

counterfactuals to produce a distribution.

Like the OB decomposition, the Lemieux (2002) decomposition does not produce

causal estimates of the various factors that contribute to the test gap. It simply

25The unobserved component may be either level differences or differences in the returns to un-
observables. We do not differentiate between the two here.
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suggests possible reasons why we observe differences in test scores between Indigenous

and non-Indigenous students at different points in the test score distributions, which

may assist in better targeting policies to assist in reducing the test score gap.

Figure 2.4 presents the three counterfactual distributions to the true distribution

of test scores. Table 2.9 summarizes the differences between each counterfactual In-

digenous distribution and actual non-Indigenous distributions using OLS and quantile

regression.

Figure 2.4(a) begins by displaying the true distributions of standardized test scores

for the Indigenous and non-Indigenous populations to demonstrate how they differ ini-

tially. These distributions are the raw standardized test score distributions weighted

by the survey weights included in the NLSCY. They do not correct for age, cycle, or

CMA-province fixed effects. As was evident from the previous set of OLS regressions,

we can see that there are large differences in the means of the two groups, but there

are also other differences that would not be apparent from simply analyzing the mean.

Most notably, the non-Indigenous distribution has a much longer right tail. The first

panel in Table 2.9 summarizes the results of Figure 2.4(a), where we see that the test

score gap in the 90th percentile is over 0.2 standard deviations larger than at the 10th

percentile.

Figure 2.4(b) shows how the non-Indigenous distribution compares to the coun-

terfactual Indigenous distribution constructed from assigning the non-Indigenous co-

efficients (Y coef
i,r,a,s) to the Indigenous group. This exercise eliminates most of the gap

in the left tail of the distribution, but does little to bring the right tail of the In-

digenous distribution closer to that of the non-Indigenous distribution. In panel B

of Table 2.9, we see that the test gap is almost 0 and statistically insignificant at
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the 10th percentile, but only reduces in magnitude from -0.759 to -0.649 at the 90th

percentile.

Re-weighting the characteristics of Indigenous students to be comparable to those

of non-Indigenous students (ωcovari,r,a,s) appears to be less effective at reducing the test

gap. This counterfactual distribution is displayed in Figure 2.4(c) and is slightly to

the right of the original Indigenous distribution, indicating that level differences do

play a small role in reducing the test gap. Panel C of Table 2.9 tests whether the dif-

ferences between the counterfactual covariate distribution and the actual distribution

are statistically significant. The test score gap is reduced in the 10th percentile, from

approximately -0.523 to -0.352, and this difference is statistically significant. At the

90th percentile there is no change in the test score gap.

The final counterfactual distribution computes the combined effect of both coun-

terfactual coefficients and covariates. Figure 2.4(d) displays this counterfactual. The

counterfactual distribution from the combined coefficient and covariate effects lies to

the right of the original distribution for the lower tail, suggesting that the combined

effect more than eliminates the test score gap for the lowest quantiles. Panel D of

Table 2.9 reveals, however, that this difference is not statistically different from 0.

The test gap is reduced from -0.664 to -0.270 at the median, from -0.792 to -0.493 at

the 75th percentile, but remains unchanged at the 90th percentile.

Interestingly, the results of this decomposition exercise suggest that once we have

accounted for differences in the returns and levels of the observable characteristics,

unobservable factors no longer help to explain the test gap for the lower end of the

distribution, but continue to play a sizeable role at the upper end. The covariate
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analysis provides a starting point for policy makers to target specific characteristics–

parental education, income, teenage pregnancies, low birth weight, etcetera–that can

assist in reducing the gap amongst the lowest performing students. There are many

possible policy tools when it comes to addressing differences in the levels of covariates.

For instance, guaranteed basic income programs26 could be used to address income

disparities, or post-secondary funding programs27 to address educational disparities.

The findings of the counterfactual coefficient analysis, although useful in that they

explain a large portion of the gap in test scores at the lowest end of the distribution,

do not lend themselves to straightforward policy interpretations, as differences in

the returns to covariates may represent a number of phenomena. For instance, they

may represent differences in school quality, discrimination, or differences in parents’

willingness to invest in children given their level of education. Understanding which,

if any, of these factors can explain why Indigenous students face different returns

to their characteristics compared to non-Indigenous students will require additional

work to examine each of these channels.

Finally, accounting for differences in the returns to and levels of covariates does

not eliminate the test gap in the highest end of the distribution. This suggests

that unobservable characteristics–either the levels of unobservables or the returns to

unobservables–explain a large portion of the gap in the upper tail. This result is

26The effectiveness of the basic income programs, or social assistance programs more generally,
to adequately address poverty without reducing labour supply has been debated. Throughout the
1960s and 1980s, the U.S. government conducted a series of basic income experiments, from which
the major finding was that labour supply declined by about 13% from an initial work effort of 35
hours per week, with larger effects among women than men (Levine et al., 2005). In the Canadian
context, Forget (2011) finds that guaranteed annual income implemented in the 1970s had positive
effects on the health of individuals affected by the program, but does not look at labour supply
specifically.

27For instance, (Jones, 2017) finds that cutbacks to student aid programs for Indigenous people
in the late 1980s had large detrimental effects on educational outcomes.



CHAPTER 2. TEST SCORES 34

perhaps the most worrying of all our findings, since it suggests that without more

research on the determinants of the test score gap, there is little that can be done in

terms of implementing policies that will assist in reducing the gap in the highest end

of the distribution.

2.4 Conclusion

This paper quantifies the gap in math test scores between minority and non-minority

youth in Canada with a particular focus on the Indigenous-white test gap. We use

data from the National Longitudinal Survey of Children and Youth (NLSCY) to doc-

ument that, conditional on a rich set of controls, including household income, parental

education, and other background characteristics, test scores are approximately 0.310

standard deviations lower for Indigenous students in comparison to white students.

While not quite as large as the estimates of the test gap between American Indian

and white students found by Clotfelter et al. (2009), we suggest our results are a lower

bound on the true test gap since our sample does not include the on-reserve popula-

tion, where the quality of education can be lower than in urban centres. Leaving out

the on-reserve population excludes just under half of Indigenous students in Canada.

Studies of the test gap have traditionally focussed on the United States and on

differences between black and white students. We find a black-white test gap of

approximately 0.335 standard deviations, which is slightly smaller than the estimates

uncovered in the American studies (Fryer and Levitt, 2004, 2006; Clotfelter et al.,

2009), and consistent with other work we find that Asian students are ahead of

their white counterparts. The results of an Oaxaca-Blinder decomposition suggest

that a potential difference between the Canadian and American contexts lies in the
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differences in the quality of public schools between the two countries. We find that

the type of school students attend does not contribute substantially to the test gap

for either Indigenous or black students, whereas Fryer and Levitt (2004) show that

the black-white test gap appears among children in public schools, but not in private

schools. The difference in findings between our study and Fryer and Levitt (2004)

suggests that the provincial public schools in Canada may be better equipped to

equalize outcomes between minority and non-minority groups.

We show that the Indigenous-white test gap emerges after 11 years of age, but

in contrast to studies of the black-white test gap in the United States, there are no

distinct patterns in the test score gap for other minority groups. We do not find any

discernible patterns in the Indigenous-white test gap across time, despite the fact

that the year after the first wave of the NLSCY was administered, the results from a

major public inquiry into the status of Indigenous peoples in Canada were released.

This report, which came to be known as the Royal Commission on Aboriginal Peo-

ples, lay out a twenty-year agenda to ameliorate the conditions of Indigenous peoples

in Canada, which included a call to reform provincial public education systems in

a way that would address specific barriers faced by Indigenous students. Our find-

ings should therefore act as a cautionary note, since reducing educational disparities

was a key component put forth more recently by the 2015 Truth and Reconciliation

Commission’s 94 Calls to Action.

Looking beyond mean differences in test scores, we use the decomposition method

of Lemieux (2002) to show that if Indigenous peoples had the same level of covariates

and returns to characteristics as their non-Indigenous counterparts, the test gap be-

tween Indigenous and non-Indigenous students in the lowest quantiles of the test score
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distribution would be more than eliminated, but that the test gap at the top of the

distribution would be unaffected. We are the first paper to apply this decomposition

method to test scores, and the results of this exercise suggest that it is an impor-

tant tool for understanding between-group differences across the whole distribution

of achievement outcomes.

While our results are in line with previous studies that show socioeconomic factors

contribute considerably to the difference in test scores between minority and non-

minority students, the findings of both the Oaxaca Blinder and the Lemieux (2002)

methodology point to some difficulties in determining the most appropriate policies for

reducing the test gap. First, general differences across ethnicities suggest that there

is no “one size fits all” policy to reduce educational disparities among disadvantaged

groups more broadly. Second, the majority of the test gap is attributable to differences

in the returns to characteristics, rather than in the level of these characteristics. Since

returns may differ for a variety of reasons, uncovering the why behind such variation

in the return to observables is an important subsequent step in understanding which

policies may best address the test gap. We leave this for future work.
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2.5 Tables for “Inequalities in Test Scores Between

Indigenous and Non-Indigenous Youth in Canada”

Table 2.1: Assessment of Bias from Omitting LICO

Full Sample Has LICO LICO Control
Indigenous -0.450∗∗∗ -0.456∗∗∗ -0.380∗∗∗

(0.057) (0.057) (0.047)

LICO Ratio 0.0920∗∗∗

(0.007)
Observations 34700 34500 34500
Adj. R2 0.113 0.112 0.133

Notes: The dependent variable in each column is the standardized math score. Standard errors
clustered by province are in parentheses. All columns include CMA-province, age, and survey wave
fixed effects. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table 2.2: Descriptive Statistics by Indigenous Identity
Indigenous Non-Indigenous Difference

Math Score -0.619 0.058 -0.677∗∗∗

(0.057) (0.009) (0.058)
Male 0.559 0.488 0.071∗∗

(0.031) (0.004) (0.031)
Child’s Age 11.513 11.833 -0.321∗∗∗

(0.151) (0.017) (0.152)
PCG High School 0.747 0.855 -0.108∗∗∗

(0.024) (0.003) (0.025)
PCG Post Secondary 0.287 0.432 -0.145∗∗∗

(0.026) (0.004) (0.027)
Spouse High School 0.371 0.666 -0.295∗∗∗

(0.032) (0.004) (0.032)
Spouse Post Secondary 0.213 0.364 -0.151∗∗∗

(0.028) (0.004) (0.029)
Low Birth Weight 0.028 0.060 -0.031∗∗∗

(0.008) (0.002) (0.008)
Teenage Mother 0.065 0.033 0.032∗∗∗

(0.010) (0.001) (0.010)
Number of Sibilings 1.502 1.389 0.113

(0.072) (0.008) (0.072)
LICO Ratio 1.596 2.265 -0.670∗∗∗

(0.047) (0.013) (0.049)
Public School 0.645 0.604 0.041

(0.031) (0.004) (0.031)
Catholic School 0.123 0.137 -0.014

(0.017) (0.003) (0.017)
Other School 0.036 0.008 0.029∗∗∗

(0.010) (0.001) (0.010)
Missing School 0.178 0.202 -0.025

(0.027) (0.003) (0.027)
Single Parent 0.442 0.193 0.249∗∗∗

(0.033) (0.003) (0.033)
Identifies Black 0.009 0.011 -0.002

(0.002) (0.001) (0.002)
Identifies White 0.415 0.602 -0.187∗∗∗

(0.031) (0.004) (0.032)
Indigenous Ancestry 0.717 0.038 0.680∗∗∗

(0.034) (0.001) (0.034)

Notes: All descriptive statistics are calculated using the survey weights provided
in the NLSCY. The last column presents difference-in-means tests where ∗p < 0.1,
∗∗p < 0.05, ∗∗∗p < 0.01.
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Table 2.3: Difference in Test Scores between Indigenous and Non-Indigenous Youth
(1) (2) (3) (4) (5) (6) (7)

Indigenous -0.447∗∗∗ -0.364∗∗∗ -0.361∗∗∗ -0.346∗∗∗ -0.308∗∗∗ -0.310∗∗∗ -0.310∗∗∗

(0.054) (0.044) (0.046) (0.044) (0.058) (0.055) (0.053)

Black -0.445∗∗∗ -0.369∗∗∗ -0.375∗∗∗ -0.355∗∗∗ -0.326∗∗∗ -0.341∗∗∗ -0.335∗∗∗

(0.068) (0.074) (0.077) (0.076) (0.080) (0.078) (0.076)

South Asian 0.111∗∗ 0.177∗∗∗ 0.178∗∗∗ 0.168∗∗∗ 0.163∗∗∗ 0.182∗∗∗ 0.183∗∗∗

(0.039) (0.039) (0.037) (0.039) (0.031) (0.035) (0.033)

Chinese 0.491∗∗∗ 0.480∗∗∗ 0.477∗∗∗ 0.475∗∗∗ 0.497∗∗∗ 0.500∗∗∗ 0.487∗∗∗

(0.039) (0.055) (0.059) (0.060) (0.060) (0.061) (0.077)

Other -0.0217 0.00933 0.00919 0.0104 0.0105 0.0146 0.0139
(0.041) (0.043) (0.043) (0.044) (0.045) (0.044) (0.044)

Immigrant 0.280 0.331 0.329 0.324 0.280∗ 0.277 0.254
(0.182) (0.194) (0.196) (0.194) (0.150) (0.152) (0.143)

LICO Ratio 0.0923∗∗∗ 0.0921∗∗∗ 0.0882∗∗∗ 0.0637∗∗∗ 0.0619∗∗∗ 0.0577∗∗∗

(0.008) (0.008) (0.008) (0.002) (0.003) (0.003)

Male -0.0318 -0.0317 -0.0330 -0.0317 -0.0343
(0.049) (0.049) (0.046) (0.046) (0.044)

Single Parent -0.0625∗∗∗ 0.103∗∗∗ 0.103∗∗∗ 0.0994∗∗∗

(0.016) (0.014) (0.014) (0.016)

Number of Siblings 0.0464∗∗∗ 0.0444∗∗∗ 0.0412∗∗

(0.012) (0.012) (0.013)

PCG High School 0.184∗∗∗ 0.173∗∗∗ 0.174∗∗∗

(0.019) (0.019) (0.019)

PCG Post-Secondary 0.132∗∗∗ 0.128∗∗∗ 0.120∗∗∗

(0.038) (0.038) (0.034)

Spouse High School 0.0986∗∗∗ 0.0952∗∗∗ 0.0984∗∗∗

(0.020) (0.020) (0.019)

Spouse Post-Secondary 0.158∗∗∗ 0.156∗∗∗ 0.148∗∗∗

(0.022) (0.022) (0.019)

Low Birth Weight -0.165∗∗∗ -0.163∗∗∗

(0.008) (0.008)

Teenage Mother -0.198∗∗∗ -0.195∗∗∗

(0.024) (0.026)

Public School 0.0196
(0.101)

Catholic School -0.0268
(0.126)

Private School 0.302∗∗

(0.123)

Other School 0.284∗

(0.148)

Constant 0.446∗∗∗ 0.257∗∗∗ 0.273∗∗∗ 0.291∗∗∗ -0.0881 -0.0550 -0.0575
(0.040) (0.037) (0.045) (0.046) (0.065) (0.065) (0.149)

Observations 34500 34500 34500 34500 34500 34500 34500
Adj. R2 0.120 0.140 0.140 0.141 0.164 0.167 0.171

Notes: The dependent variable in each column is the standardized math score. Standard errors
clustered by province are in parentheses. Omitted schooling categories is whether the school in-
formation is missing, and the omitted category for parental education is no formal schooling. All
columns include CMA-province, age, and survey wave fixed effects. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table 2.4: Difference in Test Scores between Indigenous and Non-Indigenous Youth by Subsample

Gender LICO Low Birth Weight Single Parent Region

OLS Female Male Below Med Above Med Yes No Yes No Western Central Atlantic
Indigenous -0.310∗∗∗ -0.318∗∗ -0.326∗∗∗ -0.379∗∗∗ -0.0780 -0.902∗∗∗ -0.291∗∗∗ -0.491∗∗∗ -0.140 -0.389∗∗∗ -0.226∗ 0.130

(0.053) (0.104) (0.092) (0.036) (0.069) (0.076) (0.052) (0.090) (0.079) (0.047) (0.031) (0.093)

Black -0.335∗∗∗ -0.154 -0.426∗∗∗ -0.314∗∗ -0.231∗∗∗ -0.852∗∗∗ -0.333∗∗∗ -0.362∗ -0.346∗ 0.0615 -0.414∗ 0.0592
(0.076) (0.175) (0.035) (0.105) (0.045) (0.194) (0.082) (0.194) (0.163) (0.162) (0.033) (0.148)

South Asian 0.183∗∗∗ 0.242∗∗∗ 0.107 0.193∗∗∗ 0.314∗∗∗ 0.414 0.132∗∗ 0.0413 0.199∗∗∗ 0.195∗∗ 0.180∗ 0
(0.033) (0.016) (0.065) (0.023) (0.071) (0.276) (0.057) (0.236) (0.045) (0.057) (0.021) (.)

Chinese 0.487∗∗∗ 0.588∗∗∗ 0.388∗∗∗ 0.720∗∗∗ 0.228∗∗∗ 0.358 0.488∗∗∗ 0.432∗∗ 0.509∗∗∗ 0.437∗∗ 0.600 0
(0.077) (0.089) (0.074) (0.140) (0.054) (0.431) (0.067) (0.162) (0.101) (0.080) (0.131) (.)

Other 0.0139 -0.0474 0.0694 0.0266 0.00634 -0.187∗∗ 0.0199 0.0785 -0.00419 -0.000947 0.00841 0.0319
(0.044) (0.040) (0.065) (0.063) (0.030) (0.071) (0.042) (0.079) (0.037) (0.077) (0.077) (0.036)

Observations 34500 17300 17200 16800 17700 2000 32500 6000 28500 11600 15200 7600
Adj. R2 0.171 0.188 0.168 0.173 0.168 0.161 0.172 0.189 0.168 0.182 0.168 0.169

Notes: The dependent variable in each column is the standardized math score. All regressions include the full set of controls, as well
as CMA-province, age, and survey wave fixed effects. Standard errors clustered by province are in parentheses. Western provinces
include British Columbia, Alberta, Saskatchewan and Manitoba; Central provinces include Ontario and Quebec; Atlantic provinces
include Prince Edward Island, Nova Scotia, New Brunswick and Newfoundland and Labrador. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table 2.5: Oaxaca-Blinder Decomposition of Test Score Gap

Indigenous Black Chinese South Asian
White -0.0542 -0.0542 -0.0542 -0.0542

(0.061) (0.061) (0.061) (0.061)

Minority -0.619∗∗∗ -0.473∗∗∗ 0.559∗∗∗ 0.135∗∗∗

(0.070) (0.063) (0.029) (0.016)

Difference 0.565∗∗∗ 0.419∗∗∗ -0.613∗∗∗ -0.190∗∗∗

(0.099) (0.068) (0.064) (0.055)

Explained 0.207∗∗∗ 0.194∗∗∗ 0.00591 0.0958∗

(0.048) (0.021) (0.067) (0.057)

Unexplained 0.358∗∗∗ 0.225∗∗∗ -0.619∗∗∗ -0.285∗∗∗

(0.074) (0.075) (0.067) (0.017)
Observations 24000 24000 24000 24000

Notes: The dependent variable in each column is the standardized math score. Standard errors
clustered by province are in parentheses. All columns include CMA-province and age fixed effects
and the decomposition is computed using the full set of controls. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table 2.6: Quantile Regression Estimates of Differences in Test Scores

OLS p(10) p(25) p(50) p(75) p(90)

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) (12)
Indigenous -0.490∗∗∗ -0.347∗∗∗ -0.399∗∗∗ -0.284∗∗∗ -0.420∗∗∗ -0.243∗∗∗ -0.591∗∗∗ -0.410∗∗∗ -0.483∗∗∗ -0.254∗∗ -0.445∗∗∗ -0.360∗∗∗

(0.061) (0.060) (0.029) (0.046) (0.053) (0.048) (0.031) (0.039) (0.156) (0.101) (0.128) (0.112)

Black -0.378∗∗∗ -0.271∗∗∗ -0.0964 -0.0901∗ -0.244∗∗∗ -0.294 -0.456∗∗∗ -0.284∗ -0.461∗∗∗ -0.448∗∗∗ -0.386∗∗∗ -0.313∗∗∗

(0.096) (0.095) (0.359) (0.055) (0.064) (0.210) (0.052) (0.165) (0.053) (0.071) (0.133) (0.121)

South Asian 0.197∗∗ 0.258∗∗∗ 0.287∗∗∗ 0.419∗∗∗ 0.146 0.178 0.154∗ 0.247∗∗∗ 0.228∗∗∗ 0.367∗∗∗ 0.225∗∗∗ 0.242∗∗∗

(0.091) (0.090) (0.041) (0.037) (0.154) (0.141) (0.086) (0.044) (0.028) (0.134) (0.062) (0.040)

Chinese 0.595∗∗∗ 0.575∗∗∗ 0.323∗∗∗ 0.477∗∗∗ 0.698∗∗∗ 0.602∗∗∗ 0.686∗∗∗ 0.629∗∗∗ 0.624∗∗∗ 0.605∗∗∗ 0.558∗∗∗ 0.611∗∗∗

(0.087) (0.091) (0.111) (0.066) (0.129) (0.060) (0.128) (0.094) (0.053) (0.045) (0.068) (0.033)

Other -0.0114 0.0201 0.0189 0.0549∗ 0.0470∗ 0.0376 0.00152 0.0161 -0.0529∗ 0.00622 -0.0763∗ -0.0395
(0.027) (0.026) (0.042) (0.030) (0.027) (0.028) (0.030) (0.027) (0.029) (0.030) (0.045) (0.035)

Controls X X X X X X
Observations 34500 34500 34500 34500 34500 34500 34500 34500 34500 34500 34500 34500

Notes: The dependent variable in each column is the standardized math score. All regressions include the full set of controls. Robust
standard errors are in parentheses. All columns include CMA-province, age, and survey wave fixed effects. The omitted ethnicity is
white, so that all coefficient estimates represent the test score gap relative to white students. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table 2.7: Percent of Indigenous Students Below Percentiles of Non-Indigenous Dis-
tribution

p1 p10 p25 p50 p75 p90 p99
Indigenous .025 0.24 0.50 0.78 0.94 0.99 1.00

Table 2.8: Procedure for Generating Counterfactual Distributions

Variable Weight Distribution
Yi,r,a,s ωi,r,a,s Raw distribution

Y coef
i,r,a,s ωi,r,a,s Coefficients

Yi,r,a,s ωcovar
i,r,a,s Covariates

Y coef
i,r,a,s ωcovar

i,r,a,s Coefficients and covariates
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Table 2.9: Differences between Counterfactual Indigenous and non-Indigenous Dis-
tributions

OLS p(10) p(25) p(50) p(75) p(90)
Panel A: Actual Distribution

Indigenous -0.677∗∗∗ -0.523∗∗∗ -0.514∗∗∗ -0.664∗∗∗ -0.792∗∗∗ -0.759∗∗∗

(0.058) (0.061) (0.105) (0.041) (0.063) (0.061)

Panel B: Counterfactual Coefficients

Indigenous -0.325∗∗∗ -0.00120 -0.126∗ -0.282∗∗∗ -0.493∗∗∗ -0.649∗∗

(0.047) (0.243) (0.075) (0.021) (0.075) (0.272)

Panel C: Counterfactual Covariates

Indigenous -0.581∗∗∗ -0.353∗ -0.456∗∗∗† -0.640∗∗∗ -0.625∗∗∗ -0.759∗∗∗

(0.073) (0.211) (0.017) (0.194) (0.208) (0.074)

Panel D: Counterfactual Covariates and Coefficients

Indigenous -0.260∗∗∗ 0.216 0.0518 -0.270∗∗∗ -0.493∗∗∗ -0.754∗∗∗

(0.051) (0.218) (0.095) (0.035) (0.095) (0.059)

N. Obs 34500 34500 34500 34500 34500 34500

Notes: The dependent variable in each column is the standardized math score. Standard errors
clustered by province are in parentheses. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01. † indicates that this
estimate was computed at the 25.3th percentile, as there was not enough variation at the 25th
percentile to compute the estimate.
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2.6 Figures for “Inequalities in Test Scores Be-

tween Indigenous and Non-Indigenous Youth

in Canada”
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Figure 2.1: Regression adjusted test gaps

Description: Regression adjusted test gap between minority and white students by
age and cycle. Each cross section includes the coefficient estimates from a separate
regression that includes the full set of controls and fixed effects.
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Figure 2.2: Test gap between minority and white students by quantile
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Figure 2.3: Empirical CDF of Indigenous and non-Indigenous test scores
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(a) Raw Densities (b) Coefficients

(c) Covariates (d) Coefficients and Covariates

Figure 2.4: True and counterfactual test score distributions

Description: Comparison between the true distribution of Indigenous and non-
Indigenous test scores and the counterfactual distributions computed using the
methodology of Lemieux (2002).



Chapter 3

Student Aid and the Distribution

of Educational Attainment

3.1 Introduction

Between 1980 and 2016 tuition at colleges in the United States and Canada increased

by over 200% (College Board, 2017b; Statistics Canada, 2016, 2017b), leading some

scholars to contend that, despite a growing return to post-secondary education, lim-

ited access to colleges for some marginalized groups is contributing to rising inequality

within countries (Carnevale and Strohl, 2013; Chetty, Friedman, Saez, Turner, and

Yagan, 2017).1 In light of this, billions of dollars of student aid are distributed each

year in the form of tax credits, need-based scholarships, tuition vouchers, and merit

1The increasing return to post-secondary education is well documented in both countries. See,
e.g., Acemoglu (2002); Boudarbat, Lemieux, and Riddell (2010); Acemoglu and Autor (2011); Ore-
opoulos and Petronijevic (2013).
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awards.2 One strategy used to evaluate how changes in the cost of college affect edu-

cational attainment is to exploit variation in exposure to these student aid programs.

The existing literature has found college enrolment and completion to be responsive

to price changes, although there is substantial heterogeneity in the policy response

across aid programs and demographic groups (see, e.g., Dynarski (2004), Deming and

Dynarski (2009), and Dynarski and Scott-Clayton (2013) for an overview).

This paper contributes to our understanding of how marginalized groups are af-

fected by increases in the costs of higher education by exploiting cutbacks to post-

secondary funding for Indigenous students in Canada. Other studies have looked at

the effects of student aid on the educational outcomes of Blacks and Hispanics (Turner

and Bound, 2003; Abraham and Clark, 2006; Angrist, Autor, Hudson, and Pallais,

2014, 2016; Denning, 2017); however, little is known about how Indigenous peoples

respond to increases in the costs of college, despite the fact that in both the United

States and Canada their educational attainment is lower than all other groups (Wil-

son and Macdonald, 2010; National Center for Education Statistics, 2017; Statistics

Canada, 2017a).3 I show that reductions to student aid in the late 1980s not only

decreased post-secondary attainment among eligible Indigenous students, but also led

to a sizeable decline in high school graduation rates.

Since economic agents are forward-looking and should factor the costs and benefits

of future decisions into current choices, the second contribution of this paper is to

provide a theoretical mechanism to explain when variation in the cost of college will

2In 2015-2016 federal and state governments, and private institutions spent $125.9 billion USD
on education grants (College Board, 2017a). In Canada, tax credits alone accounted for $1.7 billion
CAD in 2008 (Collin and Thompson, 2010).

3Indigenous peoples represent a small fraction of the overall population in the United States, so
it is unlikely that American studies evaluating heterogeneity in the effectiveness of student aid have
large enough samples of Indigenous students to obtain reliable parameter estimates.
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induce students to drop out of high school. There is a limited body of empirical work

that has examined this indirect effect, and with mixed results. Angrist and Chen

(2011) document an increase in high school graduation in response to the Vietnam-era

GI bills, while Denning (2017) does not find a change in graduation after reductions in

tuition at community colleges in Texas. The key insight generated by my framework

is that high school graduation rates will be affected by changes in the cost of higher

education in regions where the return to a high school degree is low and therefore

where it only makes sense to complete high school if there is an option to attend a

post-secondary institution. Consistent with this human capital model, I show that

the entire high school effect is driven by students living on Indian reserves, where the

return to a high school degree was low during this time period.4 Given the positive

non-market returns to high school,5 this result suggests that focussing solely on post-

secondary outcomes will understate the full impact of variation in the cost of higher

education.

In the long-run, the program cutbacks led to an increase in the likelihood of relying

on government transfers, and a decline in the likelihood of being employed, the number

of weeks worked, and the number of hours worked. I estimate that the reduction in

post-secondary funding can explain roughly 10 percent of the contemporary difference

in hours worked between Indigenous and non-Indigenous people in Canada.

The student aid program I evaluate was implemented by the Canadian government

4In contrast to the human capital model, the educational sorting hypothesis predicts that in-
creases in the cost of higher education can lead to an increase in the high school graduation rate if
low ability high school graduates are able to pool with high ability high school graduates who would
have attended university in the absence of price changes. Bedard (2001) shows that, consistent with
the sorting hypothesis, labour markets that contain universities have higher high school dropout
rates.

5Non-market returns to high school graduation include reduced criminal behaviour (Lochner
and Moretti, 2004), improved health (Grossman, 2006; Heckman et al., 2017a,b), and greater civic
participation (Dee, 2004; Campbell, 2009), with many studies finding this link to be causal.
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in 1977.6 Initially it covered all costs of schooling for First Nations and Inuit students–

two of the three Indigenous groups in the country.7 By 1989, the costs of the program

were unsustainable, and the federal government cut back aspects of the program,

effectively increasing the expected cost of schooling in two ways. First, it imposed a

cap on the total amount of funding. As a result, per-student funding which, before

1989, had been increasing in tandem with tuition, levelled off at just over $14,000 per

year. At the same time, average tuition in Canada increased in real terms from $2,160

in 1989 to $3,760 in 1996. Therefore, after paying the cost of tuition, students had less

funding to pay for other living expenses. Second, if there were more eligible students

than funding available, students were placed on a deferment list, which decreased the

probability that an eligible individual received funding.

I begin the empirical analysis by evaluating the effects of the cutbacks on the

distribution of educational attainment. I consider the share of the population whose

highest level of education is either no school, a high school degree, trade school, com-

munity college, or a bachelor’s degree. I use the term “community college” to refer to

two- or three-year degrees below the bachelor level, whereas “bachelor’s programs” are

four-year degree-granting institutions, referred to as universities in Canada.8 Using

confidential micro data from the 2006 Census of Population, I implement a difference-

in-differences specification that exploits variation in exposure to student aid across

cohorts and ethnicities to uncover the causal effects of the program on the distribution

6The program was implemented as a response to rising demand for post-secondary education from
Indigenous students and is therefore not exogenous to pre-existing trends in educational attainment.

7Funding was provided for tuition, all living expenses, travel costs from the student’s home
community to the closest institution offering the program of their choice, books, supplies, and other
education-related costs.

8Some bachelor’s programs in Canada take three years to complete. In the current classification,
they are coded as “community college”. Quebec CEGEP schools are also included in the current
classification of “community college”. In practice, changing the way these variables are coded makes
little difference to the results.
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of educational attainment.

I find that reductions in student aid decreased community college completion by

2.5 percentage points for men and 3.4 percentage points for women relative to the non-

eligible group. Trade attainment also declined among men, who had been completing

trades programs at a higher rate than women prior to the cutbacks, and bachelor’s

attainment declined among women, who had been completing bachelor’s programs

at a higher rate than men.9 Mechanically, the decline in post-secondary attainment

must either be offset by an increase in the share of the population whose highest level

of education is a high school diploma or the share without any formal education. The

theoretical model predicts that when the return to high school is low, increasing the

cost of college will induce some students to drop out of high school. Whereas when

the return to high school is high, increasing the cost of college can result in a lower

level of post-secondary attainment, without changing the decision to graduate high

school.

Given that the high school dropout rate is the inverse of the high school graduation

rate, I build on the theoretical predictions to investigate how the program cutbacks

affected high school graduation among eligible students. I show that high school

completion declined by an average of 1.7 percentage points after the program was cut

back. Taking advantage of the unique labour market structures on Indian reserves

during this time period, I identify students facing a low return to high school as

9In the full sample, community college attainment declined by an average of 3 percentage points
relative to the control group, implying a 9% decline in community college completion. This result
is not directly comparable to other studies of historical student aid programs, e.g., to study the
G.I. bills, since the programs differed in scope and there is no dollar amount associated with the
reduction in the post-secondary funding program. The consensus of the work studying the G.I.
bills is that they increased average educational attainment (Angrist, 1993; Lemieux and Card, 2001;
Bound and Turner, 2002; Stanley, 2003; Angrist and Chen, 2011), though the effects were primarily
concentrated among white men (Turner and Bound, 2003) and people of higher socioeconomic status
(Stanley, 2003).
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those living on reserves (George and Kuhn, 1994; Feir, 2013a), and students facing a

high return to high school as those living off reserves. This exercise reveals that the

entire high school effect is driven by students living on reserves, indicating that the

post-secondary funding program had been pulling some students out of high school.

Without the certainty of the program, it was no longer optimal for these students to

complete high school.

In the last section of the paper, I evaluate the impact of the cutbacks on labour

market outcomes. Since the policy affected different levels of education simultane-

ously, this exercise evaluates the effect of the policy, rather than that of a specific

degree, on outcomes. Relative to those who were ineligible for funding, the cutbacks

increased the likelihood of relying on government transfers, and reduced labour sup-

ply. To assess the heterogeneity of the policy response on the intensive margin of

labour supply, I employ the changes-in-changes (CIC) model of Athey and Imbens

(2006), to estimate a treatment effect for each quantile of the distribution of hours

worked. In contrast to the difference-in-differences framework, which estimates that

average hours worked declined by 1.03, the CIC model reveals that, in the 45-60th

quantiles, hours worked declined by up to 12 hours per week, a result that is primarily

due to a reduction in the labour supply of women, and individuals living on-reserve.

Simultaneous increases in the number of hours worked just below the median and in

the lowest quantiles of the distribution imply that the difference-in-differences esti-

mate conceals the full extent of the policy response.
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3.2 Background on Post-Secondary Funding for In-

digenous Students

This section outlines the evolution of post-secondary funding to First Nations and

Inuit students as described in Paquette and Fallon (2010) and Stonechild (2006).

Canada’s Indigenous population is comprised of three broad groups–First Nations

(also known as North American Indians), Inuit, and Métis. Currently, the federal

government has legal jurisdiction over First Nations and Inuit populations.10 Prior to

1970 few First Nations or Inuit students attended post-secondary institutions and it

was not until the late 1970s that the federal government implemented a formal post-

secondary funding program for this demographic in response to increasing demand for

post-secondary education from Indigenous groups. The Post-Secondary Educational

Assistance Program (PSEAP) was established in 1977 to,

“Encourage Registered Canadian Indians and Inuit to acquire university

and professional qualifications so that they may become economically self-

sufficient and may realize their individual potentials for contributions to

the Indian community and Canadian society.” (Program Circular, E.12,

page 2)

To qualify, students had to be registered with the federal government as Status Indians

or Inuit and they must have been accepted into a program at a valid post-secondary

institution (Program Circular, E.12, page 3). Funding under the program was compre-

hensive and included tuition, training, shelter, travel, equipment, books, supplies, and

10In April, 2016, the Supreme Court of Canada passed a ruling that determined Métis are consid-
ered “Indian” within the meaning of the constitution. During the time period under study in this
paper, the Métis population was not included in the legal definition of “Indian” used by the federal
government.
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other living expenses. Table B.2 summarizes these allowances as they are described in

official government documentation. At the onset of the program, Status Indians and

Inuit who had been accepted into programs at recognized post-secondary institutions

applied for funding through the Education Counsellor at the nearest Band Council

Office or office of the Department of Indian Affairs and Northern Development, and

then received compensation for the full cost of the post-secondary education of their

choice.

Figure 3.1(a) shows that after the PSEAP was implemented the number of In-

digenous students who were provided funding for post-secondary education under this

program increased from 3,599 in the first year to 14,242 in 1987 (Stonechild, 2006).

A contributing factor to the large increase in the number of students funded was the

passage of Bill C-31, A Bill to Amend the Indian Act, in 1985, which sought to elimi-

nate gender-discrimination from the Indian Act, and reinstated Status for women and

their children who had previously been denied it under the discriminatory sections.11

Figure 3.1(b) demonstrates the staggering increase in the total number of Registered

Status Indians after Bill C-31 passed.

The federal government viewed the increasing number of students funded through

the PSEAP as financially unsustainable and, concerned about the potential extra

demand for funding created by Bill C-31, met with Indigenous leaders in May of 1987

to discuss the most cost effective way to allocate funding for Indigenous students.

It was decided that a new funding program would replace the PSEAP in the spring

of 1989. This program was renamed the Post-Secondary Student Support Program

(PSSSP) to reflect the differences from the PSEAP.

11Prior to 1985, Indian Status was inherited paternalistically. An Indigenous woman and her
children were disenfranchised if the woman married a non-Indigenous man, though the same conse-
quences did not hold for an Indigenous man marrying a non-Indigenous woman.
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In general, the type of allowances available under the PSSSP did not change from

the PSEAP, rather the PSSSP changed the expected costs of schooling in two fun-

damental ways. First, it imposed a cap on the total amount of funding available to

students. Figure 3.1(c) displays the per-student funding and the average university

tuition in Canada in 2016 CAD. This initial cap led to a substantial decline in the

per-student funding, which was met with backlash from Indigenous scholars and lead-

ers. The federal government responded by increasing total funding in the following

year, allowing per-capita funding to return to it’s 1988 level, after which point a 2%

annual cap was imposed on spending increases. The 2% growth was not sufficient

to cover rising demand for the program, leading per-student funding to level-off at

around the same time that tuition rates began soaring. Thus, with rising tuition, it

became increasingly challenging for Indigenous students to cover their entire schooling

expenses with the funding they were allotted.12

Second, the new funding program lowered the likelihood that an eligible student

received funding. Under the PSSSP the guidelines governing the application process

were modified, so that the federal government allocated funding directly to each band

and students applied to their band for funding, rather than to the federal government

directly. In the event that there were more students eligible than funds available,

applications could be deferred.13 Although the Department of Indian Affairs asked

12Figure B.1 provides additional evidence that the cutbacks to funding were accompanied by
notable declines in the portion of people receiving funding through the post-secondary student
support program (labeled INAC). Figure B.2 further shows the breakdown of total student assistance
over this time period–e.g. INAC funding, loans, and other means of support. These figures are
constructed from data from the 2006 Aboriginal People’s Survey which does not include the on-
reserve population.

13For example, on page 8 of the Post-Secondary Student Support Program Administrative Hand-
book states: “Support will be provided within the limits of funds voted by Parliament. If support
for the number of eligible applicants exceeds the budget, applications will be deferred according to the
rules set out in each of the administering organization’s guidelines.”



CHAPTER 3. STUDENT AID 59

regional administration offices to keep deferred files, they did not require offices to

submit any type of record regarding the number of eligible students denied funding.

Anecdotal evidence suggests that the number of students who were denied funding

or had their application deferred due to unavailable funds may have been quite large.

For example, the Eskasoni band’s Director of Education reported that,

“[Eskasoni] has funding for approximately eighty students per year. Rou-

tinely, they get applications of 120 to 150. They have to turn away forty

to seventy students per year.” (No Higher Priority, 1995)

In the following section I outline a simple theoretical framework that formalizes

how the change in funding might affect educational choices. I then combine this

insight with confidential micro data from Statistics Canada to examine how the de-

cline in student aid has affected educational attainment and labour market outcomes

among the First Nations and Inuit population in Canada.

3.3 A Model of the Acquisition of Schooling

In this section, I present a simple human capital model of the acquisition of schooling.

The model is grounded in Becker (1964) and extends the framework of Charles, Hurst,

and Notowidigdo (2016) by modelling the schooling decision in two stages: students

first decide whether or not to complete high school and then which, if any, level of

post-secondary education to obtain.

Consider a student residing in province p at time t who ultimately chooses the level

of schooling r. This may be either no school (o), a high school diploma (h), a trade

or apprenticeship (a), community college (c), or a bachelor’s degree (u). Table B.1
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defines these schooling levels as they pertain to educational attainment in Canada.

Students must graduate high school before pursuing a trade, college or bachelor’s, so

that their end level of schooling is the result of a two-stage decision process.

Students differ based on their ability αi, which is known to the student but not

the econometrician, and is distributed according to some underlying distribution with

p.d.f. ψ(x) and c.d.f. Ψ(x) along support (
¯
α, ᾱ). This distribution is time invariant,

so that changes in educational attainment arise from changes in the costs and benefits

of schooling and not changes in the underlying distribution of ability.

Each level of education is associated with three types of costs: fixed costs, psychic

costs, and opportunity costs. The fixed costs of school include the tuition of education

level r in province p at time t (T rpt), and the cost of travelling to school (Dr
pt).

14 The

fixed costs are 0 for the no school and high school options. If students choose to

attend a post-secondary institution then with some probability µt they do not have

to pay the fixed cost of schooling because they will receive adequate financial aid to

cover the cost of their education.

Psychic costs, κr(αi) are decreasing linearly in ability, κr(1− αi), and reflect the

idea that effort is costly and increasingly so for students of lower ability. I assume

that κo = 0 and that 0 < κh < κa < κc < κu so that more effort is required for a

bachelor’s degree than for community college, trade school or high school, regardless

of ability. I assume that the psychic costs of post-secondary education embed the

psychic costs of high school, so that κa includes κh, and so on. Psychic costs are both

time and location invariant.15

14I assume that the disutility associated with travelling to school is the same for each level of
education.

15One could also imagine that psychic costs affect post-secondary attainment through a social
cost parameter that captures between group differences in the propensity for social factors to affect
school attendance. These pressures could be through peers, e.g., the “acting white” phenomenon
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Students in province p at time t face an outside option of wages wopt = 0 if they

do not graduate high school. Assuming students live for T periods and have a time t

information set of Ωt,
16 then this structure ensures that the indirect utility of student

i in province p in time t is:

U o
ipt(αi) =

T∑
t=0

E
[
wopt|Ωt

]
= 0 (3.1)

If students complete high school they can start working directly afterwards for a wage

of whpt, which is either high H or low L.17 Then the indirect utility of student i in

province p in year t is:

Uh
ipt(αi) =

T∑
t=lh

E
[
whpt|Ωt

]
− κh(1− αi) (3.2)

where lh is the length (in years) of high school.18 If students complete high school,

then they may choose to pursue a trade, community college, or a bachelor’s degree.

For each of these levels of schooling, r ∈ {a, c, u}, the costs of completing high school

where students are penalized by their peers for engaging in behaviour that is outside the group norm
(Fryer, 2005; Fryer Jr. and Torelli, 2010); or other social factors that make completing high school
difficult, like higher rates of teen pregnancies or family alcoholism in some communities (Garner,
Guimond, and Senécal, 2013; Kelly-Scott and Smith, 2015). I abstract from this notion of psychic
costs here.

16Ωt captures all information a student may have accumulated that assists them in forecasting
their future wages. I do not allow Ωt to depend on ability, so in this sense wages are entirely
determined by education, and higher ability students are not better at forecasting wages.

17Since the outside option yields a wage of 0, the wage of high school and higher levels of education
can be thought of as the return to this level of education. Further, one could imagine a situation
with a continuum of returns to high school, but for the purpose of illustrating how the returns to
high school interact with the cost of post-secondary education only requires two wages.

18If the student obtains high school, they forgo the wage of the outside option for the length of
the time spent in high school, lh ·wo

pt; however, since wo
pt = 0, this term does not need to be included

in the indirect utility function.
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are embedded in the indirect utility function:

U r
ipt(αi) =

T∑
t=lr

E
[
wrpt|Ωt

]
− (1− µt)

[
T rpt +Dr

pt

]
− lr · whpt − κr(1− αi) (3.3)

Through backwards induction, students will choose the level of schooling r ∈ {o, h, a, c, u}

that yields the highest conditional indirect utility:19

max{U o
ipt(αi), U

h
ipt(αi), U

a
ipt(αi), U

c
ipt(αi), U

u
ipt(αi)}

For simplicity we can rewrite equation 3.3 in terms of the benefits less the costs:

U r
ipt(αi) = Πr

pt + κrαi (3.4)

where,

Πr
pt = Br

pt − F r
pt − κr

Br
pt =

T∑
t=lr

E
[
wrpt|Ωt

]
F r
pt = (1− µt)

[
T rpt +Dr

pt

]
+ lr · whpt

For students who face a high return to high school, whpt = H, the conditions:

0 > Uh
ipt(¯

α) > Ua
ipt(¯

α) > U c
ipt(¯

α) > Uu
ipt(¯

α)

0 < Uh
ipt(ᾱ) < Ua

ipt(ᾱ) < U c
ipt(ᾱ) < Uu

ipt(ᾱ)

19Following Charles et al. (2016) I abstract from imposing more complicated assumptions on the
model. In particular, I ignore discounting, assume students are risk neutral, and I assume that
students who choose to pursue degree r receive a degree. In addition, students do not work and
attend school simultaneously and there is no borrowing cost.
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ensure that there is a range of ability levels for which each action is the optimal deci-

sion. Since the indirect utility is increasing in ability, these conditions also guarantee

that all indirect utility functions cross. If students face a low return to high school

(whpt = L), then it is possible that the indirect utility they obtain as a high school

graduate is lower than the indirect utility from no school. In this case, the following

conditions characterize an optimal allocation of schooling under the assumption that

students face a low return to school:

Uh
ipt(¯

α) < Ua
ipt(¯

α)

0 > Ua
ipt(¯

α) > U c
ipt(¯

α) > Uu
ipt(¯

α)

0 < Uh
ipt(ᾱ) < Ua

ipt(ᾱ) < U c
ipt(ᾱ) < Uu

ipt(ᾱ).

Figure 3.2 plots equation 3.4 for each level of education. Figure 3.2(a) displays an

equilibrium when whpt = H. For all levels of ability lower than αh, the student chooses

to drop out of high school. At αh the student is indifferent between graduating high

school and not, whereas for αi ∈ (αh, αa) the student will prefer to complete high

school. Between αi ∈ (αa, αc) the student will obtain a trade, between αi ∈ (αc, αu)

the student will go to community college, and for αi > αu students will obtain a

bachelor’s degree.

Figure 3.2(b) displays an equilibrium when whpt = L. In this circumstance, it is

never optimal for a student to choose high school as their highest level of education,

since the return to a high school degree is so low that it is not worth paying the psy-

chic cost of schooling. Here, for all levels of ability lower than αa, the student chooses

to drop out of high school, and at αa the student will be indifferent between no school
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and trade school. Despite the fact that the indirect utility functions in Figures 3.2(a)

and 3.2(b) contain the same costs and benefits of post-secondary schooling, the envi-

ronment in which the return to high school is low will always have a lower high school

graduation rate.

If we consider the policy environment in Canada in the late 1980s, the expected

cost of schooling changed in two ways: (i) a student who received funding was not

given enough funding to keep up with the rising costs of tuition; (ii) it became less

likely that a student who was eligible for funding actually received funding. Both of

these situations lead to a decrease in the expected cost of higher education. Since

both the cost of tuition (T rpt) was increasing over time and the probability that an

eligible student obtained funding (µt) was decreasing over time, we can interpret the

effects as a gradual decline in the expected cost of higher education after the 1989

policy change.

Figure 3.3 demonstrates the effects of increasing the expected cost of post-secondary

education on the cutoff values of αi for a situation where the fixed costs of attending

post-secondary school are increasing in their level of difficulty (F a < F c < F u).20 In

this situation, a decrease in student aid causes Uu
ipt to shift downwards by more than

U c
ipt, and similarly the change in U c

ipt will be more than the change in Ua
ipt. This re-

sults in an increase in the ability cutoff for trades, community college and bachelor’s

degrees. In regions where the return to high school is high, the change in post-

secondary funding should not affect the high school graduation rate (Figure 3.2(a)),

but for areas with a low return to high school, the decrease in student aid can lead to

20While the costs of bachelor’s programs were greater than the costs of community college and
trade school during this time period, in the empirical section I explore the possibility that bachelor’s
degrees were funded at a higher rate after the cutbacks were imposed, in which case, the expected
cost of bachelor’s programs would not be higher than community college.
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a decrease in the high school graduation rate (Figure 3.2(b)). For the remainder of

the education levels, the change in the share of the population whose highest degrees

are trade school, community college and a bachelor’s degree depend on the relative

costs and benefits associated with each type of educational program, the differences

between the psychic costs of attending each type of post-secondary program, and the

degree to which post-secondary funding programs reduce each of the expected costs

of schooling.21

In the sections that follow, I explore the predictions of the theoretical model empir-

ically. Specifically, I use differences in the characteristics of individual’s surrounding

environments as variation in the costs and benefits associated with post-secondary

education. I consider how differences in the returns to high school, cost of tuition, and

distance to community colleges and universities interact with the changes to student

aid for Indigenous students. In some circumstances, I rely heavily on the theoretical

model to guide my interpretations of the results, while in others I consider the data

independently from the model. In the final section, I abstract from the model to

examine how the changes to student aid have contributed to contemporary labour

market inequalities between Indigenous and non-Indigenous people in Canada.

21Appendix B.2 illustrates that the model generates several intuitive comparative statics. Specif-
ically, more people will choose education level r if the benefits associated with r increase. This
would be the case if there was an increase in the wage premium for graduates from program r, for
instance. Likewise, more people choose education level r if the costs associated with the next highest
education level increase. For example, if university tuition suddenly increases relative to commu-
nity college tuition, then we expect to see a switch from bachelor’s programs to community college
programs. Similarly, if the cost of the education level just below r increases, we should see more
students choosing r in subsequent periods. On the other hand, we should observe a decrease in the
share of the population choosing education r if the cost of r increases, or if the benefits associated
with the next highest or lowest education levels increase.
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3.4 Data Sources, Sample Restrictions, and De-

scriptive Statistics

The primary empirical strategy applies a linear difference-in-differences approach to

exploit cross-cohort and cross-ethnicity variation in program eligibility to study the

effect of student aid on educational attainment and labour market outcomes. This

section describes the data sources and sample restrictions used to evaluate each out-

come.

3.4.1 Data Sources and Sample Restrictions

The 2006 Census of Population is the principal data source used in the empirical

analysis. Although the funding cutbacks occurred in 1989, I use date of birth com-

bined with provincial school attendance rules at each point in time to group students

into cohorts based on the year in which they should have graduated high school. A

summary of these entry and exit rules is located in Table B.3. To ensure that I am

making comparisons between individuals who faced similar educational institutions

in their youth, I exclude individuals who immigrated after they turned 10. I focus on

cohorts who should have graduated high school between 1982 and 1995.22

The program was available to all Registered Status Indians or Inuit who had been

accepted into a recognized post-secondary institution. Since only First Nations are

able to apply to become Registered Status Indians, I group students as eligible for

the program (treatment) if they report having First Nations or Inuit ethnicity, and

not eligible for the program (control) if they do not identify as First Nations or Inuit.

22I show in the robustness section that the results are unchanged if I choose a shorter window
surrounding each of the policy changes.
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Individuals can report multiple ethnicities on the census, and having multiple eth-

nicities does not necessarily preclude them from participating in the post-secondary

funding program, so the eligible group consists of any combination of ethnicities that

also contains First Nation or Inuit. That is, the eligible group is First Nation only,

Inuit only, First Nation and Inuit, First Nation and Métis, First Nation and non-

Aboriginal, Inuit and Métis, and Inuit and non-Aboriginal, while the non-eligible

group is Métis only, and non-Aboriginal only.

Other studies that use current data to examine historical trends pool multiple

waves of data, controlling for differences between surveys using dummy variables

(Goldin and Katz, 2008; Charles, Hurst, and Notowidigdo, 2016). I choose to focus

only on the 2006 census for three reasons. First, out of the 1991, 1996, 2001, 2006,

and 2011 censuses, the 2006 census has the highest number of completely enumerated

Indian reserves, which directly affects the composition of the treatment group in my

analysis.23 Second, the likelihood that an individual with Indigenous ethnic origins

self-identifies on the census has also increased over time. This phenomenon, known

as ethnic mobility, has been well documented for the Canadian Aboriginal population

(Guimond, 1999, 2009; Caron-Malenfant, Coulombe, Guimond, Grondin, and Lebel,

2014).The prevalence of ethnic mobility would be particularly problematic for this

analysis if willingness to self-report is in some way correlated with the likelihood of

being affected by the policy. A final concern with pooling multiple waves of data is

that the nature of the census questions on ethnic identity have changed over time in

23In 2006, 22 reserves were incompletely enumerated, down from 30 in 2001 and 77 in 1996:
https://www.aadnc-aandc.gc.ca/eng/1100100020284/1100100020288. In 2011, there were 31
incompletely enumerated reserves: http://www12.statcan.gc.ca/census-recensement/2011/

ref/irr-app-ann-1-eng.cfm. In addition to the high number of incompletely enumerated reserves,
I do not consider the 2011 National Household Survey (replacement for the long-form census) since
it was not mandatory to complete.

https://www.aadnc-aandc.gc.ca/eng/1100100020284/1100100020288
http://www12.statcan.gc.ca/census-recensement/2011/ref/irr-app-ann-1-eng.cfm
http://www12.statcan.gc.ca/census-recensement/2011/ref/irr-app-ann-1-eng.cfm
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a way that directly affects the Aboriginal population (Saku, 1999).24

To construct the outcome variables relating to educational attainment I refer

to the “highest certificate, diploma, or degree” attained by the respondent. From

this variable, I can construct indicators for whether an individual’s highest level of

education is no school, high school, trade school, community college, or a bachelor’s

degree. Although there is an implied hierarchy in the classification of the “highest

certificate, diploma, or degree” variable, there are some cases where a tradesperson

may not have graduated high school. Since this likely represents a small fraction of

those obtaining trades, I code an individual as having graduated high school if they

indicate that their highest level of education is a high school degree or above.

In the theoretical model, students’ utility from education level r depends on fixed

costs (tuition and distance), psychic costs (effort and social pressures), and opportu-

nity costs (forgone wages). To account for differences in the cost of tuition faced by

students across provinces and across levels of education, I construct education-level

estimates of the cost of tuition in each province and year of the analysis. I begin by

setting the cost of tuition to be equal to 0 for the outside option (no school) and for

high school in all provinces and time periods. I obtain the average cost of tuition

in bachelor’s programs for each province for the duration of my analysis from the

Tuition and Living Accommodations Cost (TLAC) Survey implemented by Statistics

Canada. This survey does not include the average cost of community colleges, nor the

price of trade school and apprenticeships, and to the best of my knowledge this infor-

mation is not available through other sources. I therefore construct an estimate of the

24The 2001 question was phrased as “To which ethnic or cultural group(s) did this person’s ances-
tors belong?” and the 2006 question was “What were the ethnic or cultural origins of this person’s
ancestors?”. The 2006 census did, however, contain additional changes to the preamble to the ethnic
origin question and it contained a definition of “ancestor” directly on the questionnaire, to minimize
any confusion.
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cost of community college tuition by dividing total government expenditures on com-

munity colleges financed from student fees by total community college enrolment.25

For provinces and territories that do not have community college expenditure and

enrolment data, I replace their tuition costs by the national average in that year.26

I construct the same estimate for university tuition and verify the estimates against

the true values of university tuition from the TLAC survey. The results of this verifi-

cation exercise are found in Figure B.3 and show a close match between the estimates

and true values of tuition. I am not able to locate the same expenditure and enrol-

ment data for trade school and apprenticeship programs so I assume that the cost of

these programs is equal to a fixed fraction of the cost of university.27 The bachelor’s,

community college, and trade school cost estimates can be found in Figure B.4.

I address differences in travel costs by computing the geodetic distance between

each census subdivision and the closest census metropolitan area using Statistics

Canada geographic boundary files. I also calculate the latitude and longitude of the

centroid of each census subdivision and include these variables as controls to proxy

for isolation, or geographic characteristics that may affect educational attainment.

To the extent that psychic costs may differ across provinces, time periods, or along

other dimensions, I do not directly control for this in the econometric specification.

25Total expenditures on education is obtained from Statistics Canada CANSM table 478-0001 and
total enrolment figures are from CANSIM table 477-0006 for 1982-1996.

26This data is predominantly unavailable for the territories, due to the fact that in some years
they did not have any post-secondary institutions, so students had to travel to one of the provinces
if they wanted to pursue a post-secondary degree.

27The exact value of the fixed fraction does not make a difference for the empirical analysis. In
specifications where I examine the high school graduation decision, I include tuition costs for all
levels of post-secondary education. This results in the tuition of trades being excluded from the
regression model due to collinearity. In the regressions where I examine the decision to complete
each level of post-secondary education, I control for the tuition of the level that I am examining. For
this exercise, changing the value of the fixed fraction simply changes the magnitude on the coefficient
that corresponds to tuition, without changing the value of the coefficients on the other regressors.
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As a rough approximation for variation in opportunity costs, I include census

metropolitan area (CMA) fixed effects. If an individual does not live in a CMA, the

census assigns them one of four degrees of rurality. For individuals living outside of

CMAs I could include the rurality code as their CMA fixed effect; however, it would

mean that someone living in a rural area of the Northwest Territories would have the

same fixed effect as someone living in a rural area of Newfoundland and Labrador.

Because there are many reasons to believe that these people and their environments

would differ, I replace CMA fixed effects with a CMA-province fixed effect. This

does not change the grouping of people who actually live in a CMA, but adds a more

reliable grouping for those living in rural areas.

One potential problem with using any of the geographic variables included in the

2006 census–CMA fixed effects, distance to a CMA, latitude and longitude of CSD,

even the classification of year of graduation based on provincial school attendance

rules–is that they assume that individuals are living in the same area in 2006 as when

they went to high school. In the robustness section I show that this problem is likely

not of large concern by restricting the sample to those who live in the same province

they were born and re-estimating the main results. In addition, the inclusion of these

controls could also be viewed as a useful proxy for regional differences in educational

attainment or labour market conditions, rather than opportunity or travel costs.

All regression results are weighted by the composite sample weights included in

the census files. Throughout the analysis, I employ a number of additional data

sources that will be discussed as they appear in the results sections.
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3.4.2 Discussion of Data

Table 3.1 displays summary statistics for the outcome variables of the eligible and

non-eligible populations in the time periods before and after the funding cutbacks.28

Difference in means tests are also reported. Educational differences between the two

groups are large. In both time periods a greater portion of the eligible group do

not have a high school degree, in comparison to the non-eligible group. Community

college and bachelor’s degree completion is also higher for the non-eligible group;

however, there are only small differences in trade completion between groups.

In general, labour market outcomes are lower among the eligible population in

both time periods. The eligible group is more likely to be out of the labour force,

and less likely to work full time, though the differences in part time employment are

marginal. The eligible population also works fewer hours and weeks, is less likely to

make above the median income, and is more likely to rely on government transfers.

Qualitatively, these observations are the same across time periods.

Figure 3.4 shows trends in educational attainment over time. Figure 3.4(a) shows

the share of the eligible population with each level of schooling by cohort. The

vertical lines represent the date that the funding program was formally established

and the date that funding was cut back. By construct, each individual must have

some highest level of educational attainment even if this level is “no school”. As a

result, each cross section of Figure 3.4(a) should sum to 1. After 1989, there was

a noticeable decrease in post-secondary attainment that was offset by an increase

in the share of the population whose highest degree was a high school degree, in

addition to an increase in the share with no formal education. Figure 3.4(b) displays

28The summary statistics are calculated for cohorts graduating ±6 years from the cutbacks, so
that the pre-1989 sample is 1983-1989, and the post-1989 sample is 1990-1996.
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the evolution of high school graduation rates among the eligible and non-eligible

groups over time. Following the cutbacks to funding, high school graduation among

the eligible population declined, while high school graduation among the non-eligible

population remained flat.

Table B.4 in the appendix includes additional summary statistics for the control

variables. For all groups and time periods there is a higher share of men than women,

though the gender ratio is particularly skewed towards women for the eligible popu-

lation.29 Due to the fact that the eligible group is defined by Inuit or First Nation

identity, the portion of people reporting these ethnicities in the non-eligible group is

0. The portion who identify as Métis is roughly stable in the pre-1989 and post-1989

time periods. Finally, geographic isolation is more pronounced among the eligible

group, who are more likely to live on a reserve or in a northern community and are

located farther from a census metropolitan area.

3.5 Empirical Methodology

The primary empirical strategy is a difference-in-differences framework that compares

educational attainment across cohorts and across students who, based on their eth-

nicity, are eligible for funding through the post-secondary funding program and those

who are not. To formalize this comparison, consider the level of schooling r which,

consistent with the theoretical model, may be either “no school”, “high school”,

“trade school”, “college”, or “university”. Let ri,g,t = 1 if r is the highest level of

schooling of individual i from eligibility group g belonging to graduation cohort t,

29This is likely a result of high rates of homelessness and institutionalization among First Nations
men in Canada (Feir and Akee, 2017).
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and consider the following equation that relates r to student aid eligibility:

ri,g,t = γ0 + γ1aftert × eligibleg + γ2aftert + γ3eligibleg + εi,g,t, (3.5)

where, the indicator aftert is equal to 1 if individual i from cohort t should have

graduated high school in any year after 1989, and eligibleg is an indicator equal

to 1 if individual i belongs to an ethnic group that is eligible for the program.30

The coefficient of interest, γ1, measures the differential change in the share of the

population whose highest level of education is r between eligible and non-eligible

students after the policy change. Since I do not observe whether students actually

obtained post-secondary funding, γ1 can be interpreted as an estimate of the intent-

to-treat (ITT). The differential change in expected outcomes between the eligible and

non-eligible population, where A stands for “after”, E for “eligible”, B for “before”

and NE for “non-eligible” can be expressed non-parametrically as:

(
E [ri,g,t|A,E]− E [ri,g,t|B,E]

)
−
(
E [ri,g,t|A,NE]− E [ri,g,t|B,NE]

)
=

γ1 +

[(
E [εi,g,t|A,E]− E [εi,g,t|B,E]

)
−
(
E [εi,g,t|A,NE]− E [εi,g,t|B,NE]

)]
, (3.6)

where the last term in equation 3.6 quantifies the differential change in unobserv-

able characteristics between the eligible and non-eligible populations after the policy

change. In order to interpret γ1 as the causal effect of the funding cutbacks on ed-

ucation level r, this term must equal 0. Although we can never prove this, we can

assess whether it is likely to be true based on a set of key identifying assumptions.

30In each specification t ∈ {0,±6} years from the policy change so that all regressions consider
cohorts spanning a 13 year period surrounding the policy change. Using a wider or narrower time
frame does not change the results qualitatively.
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First is the common support condition, which relies on the legitimacy of the non-

Indigenous and Métis population as a control group. While there are certainly demo-

graphic differences between the treatment and control groups, we can mitigate this

concern by controlling for these differences in the regression framework. Therefore,

the preferred specification generalizes the standard difference-in-differences model by

adding a matrix of control variables:

ri,g,t = γ0 + γ1aftert × eligibleg + Xi,g,tΘ + ψg + ζt + εi,g,t, (3.7)

which includes gender, whether someone is registered with the federal government

as a Status Indian, tuition of education level r in province p at time t, the distance

between an individual’s census subdivision and the closest census metropolitan area,

and the latitude and longitude of the centroid of individual i’s census subdivision.

In this framework, the indicator “eligible” is replaced by ethnic group dummies, ψg,

to control for variation in educational attainment across groups that is constant over

time. The indicator “after” is replaced by year of graduation dummies, ζt, to account

for secular changes in educational attainment across time that are common across

groups.31 I also include CMA-province, tribe, and birth quarter fixed effects.

The second assumption required to interpret γ1 as the causal effect of the pol-

icy change is that of a common trend, which states simply that in the absence of

treatment, educational attainment among the treatment and control groups would

have followed parallel trends. To formally test this assumption would be impossible,

as it refers to a hypothetical situation. Nevertheless, I can test whether there are

31Ethnic group dummies control for whether an individual identifies as either Inuit, First Nation,
Métis or non-Indigenous. As described in the data section, an individual may identify with more
than one of these ethnicities.
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differential pre-treatment trends between the eligible and non-eligible groups to lend

support to my identification strategy. To do this, I present specifications that interact

eligibility with each year before and after the policy change:

ri,g,t = γ0 +
6∑

t=−6,t6=−1

δteligibleg × cohortt + Xi,g,tΘ + ψg + ζt + εi,g,t, (3.8)

where the set of dummies, {eligibleg × cohortt}t={−6,...,−2,0,...,6}, are the interaction

of eligibility with cohort dummies. They control for the change in educational at-

tainment between eligible and non-eligible groups for cohorts who are born ±6 years

from the policy change, excluding t = −1, so that the coefficient estimates are mea-

sured with respect to one graduation cohort prior to the policy change. Testing

whether the pre-treatment trends are different amounts to checking whether each of

δt, t = {−6, . . . ,−2} are statistically different from 0. I confirm this check in the

results section.

Third, there cannot have been any anticipation effects prior to the policy change.

The historical accounts suggest that the cutbacks were discussed as early as 1987.

If anticipation effects were present, in the sense that high school students began

dropping out of school early in anticipation of the fact that they would not have

post-secondary funding available to them, then the treatment effects will be larger

in magnitude than those presented in the results section. However, if more students

in the 1988 cohort applied for the program to secure funding in anticipation of a

lack of future funds, then it is possible the results will overstate the true effect on

educational attainment. The event study framework in equation 3.8 assists in ruling

out anticipation effects of this type.

Finally, there cannot have been any anticipation effects on the part of the federal
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government. That is, the funding cutbacks cannot have been a response by the

federal government to an anticipation that there would be a reduced demand for

the post-secondary funding program. This assumption rules out the potential for

reverse causality, wherein the federal government’s cutbacks were actually a response

to declining demand. If anything, the historical accounts suggest the opposite is true;

the federal government felt costs were unsustainable and cut back funding accordingly.

In the theoretical specification, students choose the level of education that yields

the highest indirect utility conditional on their individual level of ability. This type

of utility maximization behaviour typically implies the use of a logit or probit model

in estimating the share equations, depending on the structure of the error terms.

Moreover, the ordered nature of the education choice, would suggest the use of an

ordinal regression model, like an ordered probit or logit. However, the majority of

the right hand side variables in equation 3.8, in addition to the CMA-province and

tribe fixed effects, are binary, which introduces an incidental parameter problem when

using non-linear estimation techniques. In addition, to interpret the treatment effects

as causal in difference-in-differences specifications, requires a linear specification. To

avoid these issues, I treat the share equations as linear probability models and I

estimate them jointly in a Seemingly Unrelated Regression (SUR) model to account

for the cross-equation correlation of the error terms.32

For the analysis of high school graduation and labour market outcomes, I estimate

equation 3.8 using an indicator for high school graduation or the appropriate labour

market outcome as the dependent variable. These regressions cluster standard errors

at the province level, which is the jurisdictional level of education-related policy in

32I include ordered logit results in the appendix, which yield very similar results as the SUR
model. I also estimate each equation individually using OLS, logit and probit, which all yield
similar marginal effects. These results are unreported, but available upon request.
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Canada.

3.6 Results

3.6.1 The Distribution of Educational Attainment

This section presents the results examining how the program cutbacks affected the

distribution of educational attainment. Table 3.2 displays the coefficient estimates

from equation 3.8. The coefficients measure the differential change in the share of the

population with education level r between eligible and non-eligible groups relative to

one year prior to the cutbacks. Each column represents a different level of educational

attainment, so the results should be considered as a whole and not equation by

equation. All columns include the full set of controls and fixed effects.

After the new guidelines of the PSSSP came into effect, there were declines in

trades, community college and bachelor’s program completion. A striking feature of

the treatment effects is that they are changing over time. For instance, relative to the

control group, the share of the population with a community college degree declined by

1.1 percentage points in the first cohort affected by the funding cutbacks. For cohorts

completing high school six years after the cutbacks, community college completion

had declined by 4.8 percentage points, relative to the non-eligible population. Trades

completion declined by 0.1 percentage points among the cohort immediately after

cutbacks, and 1.7 percentage points six cohorts after cutbacks. Similarly, the share

of the population with a bachelor’s degree declined by 1.1 and 2.0 percentage points,

one and six cohorts after the program cutbacks, although the individual effects are

not statistically different from 0.
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These trends are consistent with the predictions of the theoretical model when the

expected cost of schooling is decreasing over time. Recall that the changes to post-

secondary funding occurred in such a way that increased the cost of post-secondary

education at the same time that the likelihood of obtaining post-secondary funding

that would cover one’s entire cost of schooling was decreasing. Essentially, ∂µt
∂t

< 0

which implies that the expected cost of schooling is increasing over time. This slow

change in µt results in a gradual change in the share of the population completing

each level of schooling.

Mechanically, the decrease in community college and bachelor’s degree completion

must be accompanied either by increases in the share of the population whose highest

degree is no school or the share whose highest degree is a high school diploma.33

Indeed, the share of the population whose highest degree is a high school diploma

increased by up to 4.8 percentage points, and the share of the population with no

school increased by up to 4.1 percentage points.

Table 3.3 presents estimates from equation 3.7. In this table, the post-treatment

cohorts, t = {0, . . . , 6}, and the pre-treatment cohorts, t = {−6, . . . ,−1}, are pooled,

so that the treatment indicator tests whether the average change in educational at-

tainment among eligible cohorts is statistically different from the average change in

educational attainment among non-eligible cohorts. Panel A presents the full sample,

panel B displays the male sample, and panel C examines the female sample. Table B.5

displays the marginal effects from an ordered logit estimation for comparison.

The treatment effect reported in Table 3.3 for bachelor’s programs is 2.7 per-

centage points. Given that, prior to 1989, the share of the eligible population with

33Another way of saying this is that by construction everyone has some highest level of education,
so that in the aggregate, increases in the share of the population with one level of education must
be offset by decreases in the share of the population with another level of education.
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a bachelor’s degree was 7.1%, this coefficient imples that the funding cutbacks led

to a 38% decline in bachelor’s completion relative to the non-eligible group. For

community colleges, which were attended more frequently than bachelor’s programs,

the treatment effect implies a 9.1% decline in completion, relative to the non-eligible

population. In concordance with Table 3.2 declines at the community college and

bachelor’s degree level were offset by increases at the high school and no school level.

To place these results in the context of the theoretical framework, in order to

observe a decline in bachelor’s completion in addition to college completion, we need

the expected cost of community college to increase by more than the expected cost

of bachelor’s degrees. This would be the case if, for example, bachelor’s programs

were funded at a higher rate before and after the program cutbacks. In Figure B.6 I

present supplementary evidence that suggests this may have been the case. Using data

from the confidential 2006 Aboriginal People’s Survey, panel (a) displays the share of

each cohort who attended some community college and the share of each cohort who

attended some community college and received funding for their education. Panel (b)

displays the analogous shares for bachelor’s programs. These figures make it clear

that most students in bachelor’s programs received some funding for their education,

while the reverse was not true for community college.34

Focussing on the treatment effects by gender reveals that community college com-

pletion declined for both men and women; however, at the margin, trade school

completion declined for men, while bachelor’s degree completion declined for women.

Prior to 1989, men attended trades programs at greater rates than women, and women

34The 2006 Aboriginal People’s Survey (APS) is a volunteer survey administered to individuals
who report having Aboriginal identity on the 2006 Census of Population. Unfortunately the 2006
APS did not include the on-reserve population, so these figures are constructed using only those
living outside of reserves.
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attended bachelor’s programs at greater rates than men, thus we should expect to see

these differential effects by gender.

The final point to make regarding Tables 3.2 and 3.3 is that both the share of the

population with no school and whose highest degree was a high school degree declined.

This suggests that some students responded to the cutbacks to post-secondary funding

by deciding not to pursue post-secondary education, while others dropped out of high

school entirely. The theoretical model predicts that when students face a low return

to graduating high school, cutbacks to post-secondary funding can lead to declines in

high school graduation because for many students, the only reason to complete high

school is for the option to attend a post-secondary institution. In the sections that

follow, I investigate this result in more detail by considering the policy response for

the high school graduation rate.

3.6.2 High School Graduation Rates

Main Results

The post-secondary funding program did not change the cost of graduating high

school, so in the context of the human capital model presented in Section 3.3, we

should only observe changes in the high school graduation rate if the return to high

school so low that it is not a worthwhile education choice unless post-secondary

education is a viable option. To shed light on this observation, I begin by presenting

the results of estimating equation 3.8 in Figure 3.5, where the dependent variable is

an indicator for whether or not the individual graduated from high school. Since the

share of the population with no school is the inverse of the high school graduation rate,

the information in Figure 3.5 is analogous to the findings in column (1) of Table 3.2.
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Each point on the graph can be interpreted as the difference between graduation

rates among the eligible and non-eligible groups relative to the year prior to the

policy change. The dashed lines represent 95% confidence intervals constructed using

standard errors clustered by province. The fact that the coefficient estimates prior to

each of the policy changes are not statistically different from zero suggests that high

school graduation rates among the eligible population and the non-eligible population

followed parallel trends before the policy change. This result lends support to the

assumption that prior to the funding cutbacks, high school graduation rates among

the eligible and non-eligible populations followed parallel trends. The main takeaway

from the plot is that high school graduation rates declined gradually after the funding

program was cut back.

Table 3.4 presents the results from estimating the difference-in-differences specifi-

cation with pooled pre-treatment and post-treatment time periods. Standard errors,

clustered by province, are reported below coefficient estimates in parentheses, and

P -values from the wild cluster bootstrap are reported below coefficient estimates in

brackets.35 Column (1) displays the results from the standard difference-in-differences

model of equation 3.5, where I only include controls for whether the individual be-

longs to a cohort affected by the cutbacks, whether they belong to the eligible group,

and CMA-province fixed effects. Column (2) adds the full set of controls: gender,

whether an individual is a Status Indian, whether or not the individual lives on a

reserve or northern community, distance to the closest CMA, latitude, longitude of

CSD, tuition for college and university in province p in time t, and fixed effects for

year of graduation, aboriginal group, birth quarter, tribe, and CMA-province. The

35When clusters have vastly different sizes, the standard cluster robust variance estimator has a
tendency to over-reject (MacKinnon and Webb, 2017). In this case, the wild cluster bootstrap is an
effective alternative.
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final four columns split the sample between men and women and those living on- or

off-reserve. Each of these columns includes the full set of controls.36

The estimate of the treatment effect suggests that, following the cutbacks high

school graduation rates declined by 2.1 percentage points in relation to the control

group. This effect is statistically significant at the 1 percent level. Adding the full

set of controls reduces the magnitude of the coefficient slightly, to approximately -1.7

percentage points and it remains statistically significant at the 5 percent level. The

decline in high school graduation rates is larger for men than for women, but more

importantly, seems to be driven entirely by those living on-reserve. After the cutbacks,

the high school graduation rate on reserves declined by 4.3 percentage points relative

to the control group. This effect is statistically significant at the 1 percent level.

In contrast, graduation rates off-reserve declined by 1.0 percentage points, and this

effect is not statistically different from 0. In all columns, the wild cluster bootstrap

P -value is slightly larger than the P -value implied by the cluster robust variance

estimator (CRVE). Since the bootstrap P -values do not qualitatively alter the main

conclusions, the remainder of the paper reports standard errors constructed from the

standard CRVE.

The decline in the on-reserve graduation rate relative to the non-eligible group

is likely due to the fact that the returns to completing high school are lower than

in urban areas (George and Kuhn, 1994; Feir, 2013a). The intuition behind this

finding was previously made clear in the theoretical section. For many students, if

the future of their post-secondary education is uncertain, it may not be worthwhile

to complete high school if there are not adequate opportunities upon graduating

high school. One particular example from the Standing Committee on Aboriginal

36Table B.6 displays the results for First Nations and Inuit separately.
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Affairs and Northern Development (2007) highlights the educational challenges faced

by Indigenous students on reserves:

“If our students struggle through their childhood to get to the point where

they can go on to advanced training, advanced education, and then find

that the resources aren’t there for them to move on, the tragedy is so painful

we simply cannot allow it to happen.” - Roberta Jamieson, President and

Chief Executive Officer, National Aboriginal Achievement Foundation

In Figure B.5 I present evidence that, in addition to a lower wage premium, In-

digenous students living on-reserves faced fewer occupation choices with a high school

degree compared to those living outside of reserves. The figure shows that, although

the unemployment rate is higher on reserves, conditional on being employed, the types

of jobs and skill requirements on reserves are different than in census metropolitan

areas, other urban areas, and other rural areas. In particular, there are fewer low-skill

jobs and more high-skill jobs, compared to other regions.

The following sections discuss several other ways in which the treatment effect

may be larger for certain subgroups.

Varying the Cost Parameters

In the theoretical framework, there are three ways in which the cost of schooling enters

the individual’s decision problem: psychic costs, fixed costs, and opportunity costs.

To the extent that I am able to identify variation in these cost parameters, given the

limitations of the data, this section considers how they interact with the effects of the

funding cutbacks. Specifically, I investigate several ways in which the cost of distance

and tuition may vary across students to further assess the heterogeneity of the main
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results. A priori we may expect that students who live in provinces that experience

larger increases in tuition would be more adversely affected by the cutbacks. Similarly,

communities that are more geographically isolated may also experience larger declines

in high school graduation rates.

Figure B.7 displays the location of community colleges, bachelor’s institutions, and

CMAs in 1989 in relation to Indigenous communities. The location of post-secondary

institutions was obtained by combining information from Statistics Canada’s “Uni-

versities and Colleges of Canada” 1976 catalogue with the present day location of

colleges and universities from the Campus Tour website.37 To examine the possibility

that the effect of funding cutbacks on the high school graduation rate varied based

on geographic isolation beyond living on a reserve, I compute the geodetic distance

between each census subdivision and the closest college, university, and CMA and

reestimate the results for different quantiles of the distribution of distance. Table 3.5

reports the results of this exercise. Panel A compares communities that are above

and below the median distance, and Panel B compares communities that are above

and below the 90th percentile.38

Column (1) computes the treatment effect for those above the 50th percentile of

the distribution of distance to closest CMA, (2) examines the effect for those below

the 50th percentile. Columns (3) and (4) do the same for closest community college,

and (5) and (6) do the same for closest university. The treatment effect does not seem

to vary based on whether someone is located above or below the median distances.

37The 1976 location is from Statistics Canada Catalogue 81-239. The location of current col-
leges and universities can be found online at www.campustour.ca/map.html. For post-secondary
institutions that were established between 1976 and the present, I conducted an internet search of
university websites to determine whether the institution was open in 1989.

38Examining how distance interacts with the treatment effect is reminiscent of the literature that
uses distance to schools to compute causal estimates of the return to school (e.g., Card (1995); Kane
and Rouse (1995)).

www.campustour.ca/map.html
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However, it does differ based on whether someone is located above or below the

90th percentile. The treatment effect for those who are located in CSDs that are

below the 90th percentile is approximately -2.3 percentage points for CMAs, -2.6

percentage points for community colleges, and -2.0 percentage points for universities.

The treatment effects for those living above the 90th percentiles is not statistically

different from 0 for any of the distances. This could be due to a low power of the test

resulting from a smaller number of observations in the treatment group above the

90th percentile. It could also reflect the fact that those who live in the most isolated

areas are perhaps not affected by changes in post-secondary funding programs, as

they are less likely to complete higher years of both high school and post-secondary

degrees.

I perform one additional exercise to examine the relationship between the treat-

ment effect and geographic isolation. I construct semi-parametric difference-in-differences

estimates that compute the treatment effect for each distance to the closest university.

I chose to implement this exercise using universities, because there is less variability

in the types of courses offered at universities, compared to community colleges. For

example, some community colleges may be theological or agricultural, which would

not offer a range of general courses, whereas the universities in the sample offer more

variation in their academic programs.39

Figure 3.6 graphs the results from local linear regressions of residualized high

school graduation rates on the distance to the closest university. These regressions

are calculated separately for each group and time-period pair. The semi-parametric

difference-in-differences estimates are then computed for each point in the distribution

39Results using distance to the closest CMA, and distance to the closest college, are unreported,
but available upon request.
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of distance to closest university in Figure 3.6(a). Although the results of this exercise

are noisy, they suggest that changes in high school graduation rates mirror the results

from the parametric estimation in that they seem be driven by those that are about

1500-2000 units from a university.40

The last cost parameter that I examine is the fixed cost of tuition parameter. To

do this, Figure 3.7(a) plots the treatment effects by province with 95% confidence

intervals. Although some of the province-level treatment effects are not statistically

different from 0 at the 5 percent level, this result suggests that the mean effects

in Table 3.4 may be masking some important heterogeneity regarding the size of

the treatment effects and the degree to which different students were affected by

funding cutbacks. Figure 3.7(b) plots the treatment effects against the average tuition

at universities in the post-treatment time period.41 This average tuition can also

be thought of as the average change in tuition after 1989, given that tuition was

effectively 0 for eligible students in the pre-treatment period. The figure displays

a negative correlation between the treatment effect and average tuition, implying

that provinces whose eligible students experienced the largest increase in tuition also

experienced the largest declines in high school graduation.

Baseline Income, High-School, and Post-Secondary Attendance

A natural question in evaluating the effects of the policy changes is whether the pro-

gram disproportionately affected students according to their baseline characteristics.

For example, students with lower incomes may face additional credit constraints that

40The plots are cut off at 2000 units, because the size of the confidence intervals for estimates
above 2000 dominate the plot. In general, after 2000, the treatment effect increases towards 0, but
these results are too noisy to make reliable conclusions.

41The Yukon, Northwest Territories and Nunavut did not have universities in 1989, so I assume
they face a tuition level equivalent to the national average.
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prevent them from attaining post-secondary education even though they may want

to enrol in a post-secondary program (Stinebrickner and Stinebrickner, 2008; Lochner

and Monge-Naranjo, 2011). If this is the case, then we may expect to see a larger

treatment effect for students from lower quantiles of the income distribution. While

I cannot infer students’ baseline characteristics, like their family income or parental

education levels when they were schooling age, from the 2006 census, I can construct

estimates of average income, high school graduation rates, and post-secondary com-

pletion of First Nations individuals at the tribe level. I use the 55 tribal groupings

contained in the 1991 census of population, to compute these estimates. I then rank

tribes by their position in the distribution of each of the outcomes. To ensure that

each quantile has a sufficiently large number of observations, I split the distribution

into quintiles. Based on this exercise, I can determine whether there are heteroge-

neous treatment effects for individuals who belong to a tribe that was in a relatively

higher or lower outcome quintile in 1991.

Figure 3.8 displays the results from this exercise. The top three plots do not

include any controls and the bottom three include a full set of controls. The re-

sults from including the full set of controls do not suggest that there is substantial

heterogeneity connected to baseline characteristics. However, the results do reveal

that individuals from tribes in the third quintile of the distribution of post-secondary

attendance and income were most affected by the cutbacks to funding. While it is

difficult to comment on the exact mechanism behind this finding, it may relate to the

results assessing heterogeneity in distance, in the sense that the result is not being

driven by extremes, rather it is the median individual who is most affected by the

cutbacks.



CHAPTER 3. STUDENT AID 88

3.6.3 Robustness

To convincingly attribute the changes in educational attainment to the effects of the

education policies, I investigate several additional threats to identification in the main

findings of Sections 3.6.1 and 3.6.2. I start by ruling out confounding factors that arise

from other policy changes that occurred near the same time as each of the changes to

post-secondary funding. Next I consider alternative definitions of “treatment”, that

rely on whether an individual is registered with the federal government as a Status

Indian. I also consider an alternative definition of the “control” group that classifies

students as non-eligible if they are Métis, so that comparisons are being made within

the Indigenous population. In theory, the Métis population should not respond to

changes to the post-secondary funding program, so this exercise assists in ruling out

underlying trends in educational attainment within Canada’s Aboriginal population

more broadly. Finally, I show that mobility does not appear to be confounding my

results. In summary, this section shows that the main results of Section 3.6 are not

driven by other policy changes, the way I define treatment, mobility issues, or a result

of general changes in educational attainment among Indigenous peoples.

Possible Confounding Factors

Since the 1970s, the Canadian government and Indigenous groups have negotiated

modern treaties, also known as land claims. Land claims are either comprehensive

claims, which always involve a transfer of land ownership, or specific claims, which are

not necessarily land related.42 If the timing of these modern treaties and changes in

education funding occurred simultaneously then the effect of post-secondary funding

42These agreements have been shown to be beneficial to communities through securing property
rights (Aragón, 2015), and the right to self-govern (Pendakur and Pendakur, 2015).



CHAPTER 3. STUDENT AID 89

would be confounded by the income and investment effects of the modern settlements.

It is not immediately clear how these claims might affect educational attainment.

On the one hand, the settlements can be interpreted as a positive income shock, which

might lead to an increase in educational attainment among the groups affected by

the settlements, if credit constraints were a significant factor limiting post-secondary

attainment. On the other hand, if these settlements change the outside option, then

some students may feel they no longer need post-secondary certification to maintain

an adequate standard of living, which would lead to a decrease in educational attain-

ment.43 Due to the ambiguous nature of the land and specific claims, I re-estimate

the main SUR results excluding bands that received settlements coinciding with the

timing of each change. Since the share of the population with no school is the in-

verse of the high school graduation rate, I only present results for the distribution of

educational attainment to avoid redundancy.

I obtain a list of land claim agreements and affected communities directly from

the Indigenous and Northern Affairs Canada (INAC) website. For specific claims

communities, I obtain the list of bands that settled specific claims from INAC’s web-

site and then match bands to their communities using the 2011 Band to Community

Linkage File that was provided to me by INAC.44 Finally, I update any discrepancies

between the 2011 and 2006 community codes using Statistics Canada’s geographic

concordance tables.45

43For example, Rice (2016) shows this to be the case for multi-sector self-government agreements
that were implemented together with comprehensive land claims.

44The list of bands that signed comprehensive land claims can be found at: https://

www.aadnc-aandc.gc.ca/eng/1373385502190/1373385561540 and the list of communities that
signed specific claims can be found at: http://services.aadnc-aandc.gc.ca/SCBRI_E/Main/

ReportingCentre/External/externalreporting.aspx. The band to community linkage file can
be requested through INAC’s statistics division.

45The geographic concordance tables are located at: http://www.statcan.gc.ca/eng/

subjects/standard/sgc/2011/concordances-2006-2011-2

https://www.aadnc-aandc.gc.ca/eng/1373385502190/1373385561540
https://www.aadnc-aandc.gc.ca/eng/1373385502190/1373385561540
http://services.aadnc-aandc.gc.ca/SCBRI_E/Main/ReportingCentre/External/externalreporting.aspx
http://services.aadnc-aandc.gc.ca/SCBRI_E/Main/ReportingCentre/External/externalreporting.aspx
http://www.statcan.gc.ca/eng/subjects/standard/sgc/2011/concordances-2006-2011-2
http://www.statcan.gc.ca/eng/subjects/standard/sgc/2011/concordances-2006-2011-2
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There was 1 land claim affecting 4 communities in the time period immediately

surrounding the cutbacks to funding. The results without land claim communities are

found in Table B.1. There are no outstanding differences between these results and

the main results from Section 3.6: again, community college and bachelor’s degree

completion declined relative to the control group after the cutbacks; the share of the

population with no formal education or whose highest level of education was a high

school degree increased relative to the non-eligible population. The magnitude of the

coefficient estimates are in line with the previous results.

In addition to the land claims that were made between Indigenous groups and the

federal government, between 1973 and 1996, the Canadian government negotiated

132 specific claims involving monetary settlements with Indigenous groups across the

country. I focus on specific claims immediately surrounding the cutbacks to funding,

and restrict the claims to those that were greater than $100,000 in value. This

amounts to dropping 63 communities from the sample. The results from this exercise

can be found in Table B.1. Once again, these results do not differ from those in the

main results section.

To rule out the possibility that other large-scale education policies are driving the

observed changes in educational attainment among the eligible population, I conduct

a series of online searches of leading Canadian newspapers.46 Table B.9 displays sum-

mary statistics for the search. Out of the keywords Education Policy, Education Law,

Indian Education, and Post-Secondary the search returned 7,461 articles. Table B.10

summarizes the articles alluding to possible confounding policies. Although most

46The newspapers in the search include the Globe and Mail, the Ottawa Citizen, and the Financial
Times.
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of the uncovered policy changes should lead to increases in educational attainment–

e.g., increases in student aid in Ontario, increased funding for Indigenous students

with children, etc.–two policy changes could be potential confounding factors for the

analysis in this paper.

Between 1968 and 1990 university tuition in Quebec was frozen at $540 per year

(see Figure B.3) and in 1990 the Premier of Quebec announced a 140% increase in

tuition. If the large decline in post-secondary completion after 1989 appears only

in Quebec, the change in educational attainment would not be attributable to the

change in post-secondary funding for Indigenous students that occurred at this time.

Further, between July and September of 1990 a land dispute between the Mohawk

community of Kanesatake and the town of Oka, Quebec, which was planning to

expand a golf course on to a traditional Mohawk burial ground, resulted in a three-

month stand-off between Canadian soldiers and members of the Mohawk peoples. If

the political instability of the time was great enough to influence people’s schooling

choices, perhaps due to a loss of trust in federal institutions, then the change in

educational attainment after the 1989 policy change would not be attributable to the

policy change itself. I therefore re-estimate the main results surrounding the 1989

policy change excluding Quebec residents.

The SUR results excluding Quebec can be found in Table B.1 and do not suggest

that the changes in educational attainment after 1989 are driven by those in Quebec.

All results are similar in magnitude to the original estimates, and are consistent with

the storyline that community college and bachelor’s degree completion declined after

1989, and this was offset primarily by an increase in the share of the population

whose highest level of schooling is a high school degree, with additional increases in
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the share of the population without any education certification.

The other notable policy change pertaining to the 1989 time period, was a cutback

to education grants by the Alberta government. Once again, if the changes in edu-

cational attainment are driven by Alberta residents, then it might be the cutback to

education grants by the Alberta government that are driving the results, rather than

the change to post-secondary funding for Indigenous students at the federal level. I

re-estimate the results surrounding the cutbacks without the residents of Alberta.

These results can be found in Table B.1, and again do not alter the conclusions from

the main results.

Alternative Treatment and Control Group Specifications

So far the treatment group has been classified based on whether the individual identi-

fies as First Nation or Inuit in the census; however, many people who identify as First

Nation may not be eligible for the program, since they may not be registered with

the federal government as a Status Indian. For example, within the pre-treatment

eligible population, approximately 93% identify as First Nation, but only 77% are

Status Indians (Table B.4). For the main analysis, I avoid classifying individuals as

eligible based on whether they are Status Indians since it is possible that students

apply to become Status Indians in order to receive the educational benefits, which

may lead to a bias in the estimate of treatment. Nevertheless, in this section I con-

sider this alternative classification of treatment. Here, I assign an individual to the

eligible population if they are Inuit (since Inuit are eligible without having to apply to

become Status Indians) or Status Indians, and the non-eligible population are Métis,

non-Indigenous, and non-Status First Nations.
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Table B.1 displays the results with this alternative eligibility classification. The

decline in community college and bachelor’s completion are similar to the main results;

however, for the share of the population with no school and the share whose highest

level of education is high school, the pre-treatment trends are not parallel between

the eligible and non-eligible populations, as indicated by nearly all coefficients in the

pre-treatment period being statistically different from 0 and economically meaningful.

An additional concern with the current definition of treatment and control is that

the way in which the control group is defined may not minimize biases induced by a

violation of the common support assumption. This would be the case if the additional

controls included in the regression do not fully reduce the unobservable differences to

0. To alleviate this concern, I provide estimation results that define the eligible group

as only First Nations or Inuit, and the control group as only Métis. In this sense, I am

comparing trends in educational attainment over time within Canada’s Indigenous

population. The Métis population was not eligible for the program and should not

be affected by the cutbacks, but they have the potential to be affected by other

factors influencing the educational attainment of Indigenous peoples that have not

been addressed in the previous robustness checks. Table B.1 presents the results from

this analysis and verifies that the community college and bachelor’s degree effects are

not being driven by general changes in educational attainment among the Indigenous

population over this time period. Unfortunately the parallel trends assumption is

violated for the share with no school, and high school, and therefore we cannot identify

the causal effect of the policy for these levels of education.

In a final exercise to evaluate whether the definitions of treatment and control are

appropriate, I look within First Nations peoples. Since only First Nations are eligible
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to apply to be Registered Status Indians, which was one of the program requirements,

I split the First Nations group into those who are Status Indians (treatment) and

those who are not (control) and re-estimate the results. Table B.1 displays these

results. The results for community college and bachelor’s completion are consistent

with the main results, but again the share of the population with no school and with

a high school degree cannot be evaluated because the parallel trends assumption does

not hold. Interestingly, the share completing trades programs increased, suggesting

that within the First Nations populations, some people may have responded to the

program cutbacks by shifting out of community college and into trades programs.

Mobility Restrictions

Next, I evaluate the role of mobility. In the 2006 census of population there is very

little information on where people grew up, which means that I assign people to a

graduation cohort based on the provincial school attendance rule of the province in

which they currently reside. Additionally, the CMA-province fixed effects, and the

province-level tuition estimates, are coded based on the province in which the indi-

vidual currently resides. Given that most provinces have similar school attendance

rules, tuition does not vary widely across provinces (with the exception of Quebec),

and CMA-province fixed effects are important for capturing general region-level dif-

ferences in educational attainment, the use of individual’s current province should

not make a large difference in the results.47 Despite this, column (1) of Table B.16

uses an indicator for whether an individual moved provinces as the outcome variable.

47One reason the mis-classification of province may be of concern in the Canadian context is that,
unlike the United States, where there are vast differences between in-state and out-of-state tuition,
Canadian students pay the same price at any post-secondary institution, regardless of their province
of residence.



CHAPTER 3. STUDENT AID 95

Eligible cohorts graduating after 1989 appear more likely to move provinces, relative

to the control group. In Table B.1, I consider the effect of this result by reestimating

the main specification, while restricting the sample to include those who live in the

same province they were born. These results do not alter the main conclusions.

Mobility may be of additional concern in regressions that split the sample between

those living on- and off-reserves. Although the bias resulting from the program incen-

tivizing people to leave reservations would likely work in the opposite direction of the

findings–for instance, if those who are most likely to graduate high school also leave

the reserve to pursue post-secondary education, then we should expect high school

graduation rates to increase on reserves after the program is cut back–I present ad-

ditional results in Table B.16 that reveal no differential trends in the probability

of living on a reserve between the eligible and non-eligible populations post-policy

change.

3.6.4 The Long-Run Returns to the Policy

It is well-established that additional educational attainment increases earnings later

in life (Card, 1999, 2001). Moreover, obtaining a credential, like a high school degree,

can be accompanied by its own wage premium that exceeds the typical premium for

an additional year of schooling (Hungerford and Solon, 1987). Given the link between

education and labour market outcomes, in this section I examine the long term effects

of the cutbacks to funding. An important consideration is that the funding cutbacks

affected many levels of educational attainment simultaneously, so that this section

evaluates the long-run effects of the policy, instead of the return to a specific level of
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education or additional year of schooling.48 I estimate the effect of the policy on the

likelihood of earning above the median wage and of relying on government transfers,

in addition to the effect on labour supply. At the extensive margin, I examine the

probability that an individual does not participate in the labour force, and at the

intensive margin, I examine their number of hours and weeks worked.

Labour Market Outcomes

Figure 3.9 presents the results from estimating the difference-in-differences event

study of equation 3.8 with employment outcomes in place of education outcomes.

Column (1) evaluates the effect of the policy on the likelihood of being employed

full time. In this specification, the pre-treatment trends between the eligible and

non-eligible populations are statistically different from one another, invalidating the

use of difference-in-differences to identify the causal effect of the policy. Column (2)

evaluates the likelihood of relying on government transfers, and suggests that cohorts

who graduated after the program was cut back are up to 2 percentage points more

likely to rely on government transfers compared to the non-eligible population. The

treatment effects of the policy on labour supply (columns (3)-(5)) suggest that these

outcomes were adversely affected by the reduction in student aid. The following

section quantifies these effects in more detail.

Labour Supply and the Distribution of Hours Worked

Table 3.7 summarizes the average treatment effect on labour supply. At the extensive

margin, cohorts affected by the cutbacks to funding were 2.7 percentage points less

48An alternative way of putting this is that I am not estimating the causal effect of dropping
out of high school on earnings, for example. Rather, I estimate the causal effect of the changes to
post-secondary funding to long-run outcomes.
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likely to be in the labour force, relative to those who were not eligible for funding. At

the intensive margin, the number of hours and weeks worked declined by an average

of 1.03 and 1.4 respectively. Each of these estimates is statistically significant at the

one percent level.

To examine the heterogeneity of the treatment effect at the intensive margin, this

section presents estimates of the treatment effect on the distribution of hours worked

using the changes-in-changes (CIC) model put forth in Athey and Imbens (2006).

Standard difference-in-differences models use the change in the average outcomes of

the control group as a counterfactual to which the change in average outcomes of the

treatment group can be compared. The changes-in-changes framework estimates an

entire counterfactual distribution of outcomes that the treatment group would have

experienced in the absence of the treatment in order to evaluate quantile treatment

effects.49

Let Ygt be the outcome of group g ∈ {control=0, treatment=1} in time t ∈

{before=0, after=1}. Let Y I
11 be the outcome of the treatment group in the pe-

riod after treatment. Let FYgt(y) be the quantile of the hours distribution for group

g in time period t associated with the value of hours equal to y. The goal of the

CIC methodology is to map out the counterfactual distribution of hours worked, Y N
11 .

This distribution is identified by:

FY N
11

(y) = FY10
(
F−1
Y00

(FY01(y))
)

(3.9)

49The CIC model has been used to study test scores in a variety of contexts (Garlick, 2018;
Kottelenberg and Lehrer, 2017).
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under three assumptions. First, within a given time period, the data generating pro-

cess has to be the same across groups. That is, the function that maps observables

and unobservables into outcomes is the same for the eligible and non-eligible pop-

ulations. Second, is the monotonicity assumption, which requires observables and

unobservables to be rank invariant in the outcome, so that the relative position of a

pair of observables and unobservables is the same across distributions. The third and

final assumption is that the composition of the population of agents in a given group

does not change over time. This is required to attribute the CIC estimates to changes

in the policy rather than changes in the underlying characteristics of the treatment

group.

Under these assumptions, the CIC treatment effect associated with quantile q is:

τCICq := F−1
Y I
11

(q)− F−1
Y01

(
FY00

(
F−1
Y10

(q)
))︸ ︷︷ ︸

F−1

Y N
11

(q)

, (3.10)

The basic idea behind the methodology is the following. For a given quantile q, locate

the hours worked associated with this quantile in the pre-treatment/treatment dis-

tribution, F−1
Y10

. Next, determine what quantile is associated with this level of hours

worked in the pre-treatment/control distribution, FY00 . From here, find the hours

worked in the post-treatment/control distribution that is associated with this quan-

tile, F−1
Y01

. This value of hours worked identifies the counterfactual outcome to which

the observed post-treatment/treatment outcome, F−1
Y I
11

, is compared. By computing

this estimate for every value of q, we can map out the counterfactual distribution

and compute the quantile treatment effects at each point in the distribution of hours

worked.
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To account for covariates in this framework, I compute the residualized hours

worked by regressing hours worked on gender, an indicator for whether an individual

lives on a reserve or northern community, distance to the closest CMA, latitude and

longitude, tuition of college and university, and dummies for year of graduation, birth

quarter, and CMA-province. I do not include aboriginal group indicators or tribe

dummies, because these indicators would be unique to the eligible population, and as

a result, the predicted values of the treatment group that rely on the calculation of

the counterfactual distribution may lie outside the bounds of this distribution.

The CIC estimates are presented in Figure 3.10 and the counterfactual and ac-

tual CDFs of hours worked are found in Figure B.8.50 Quantiles are estimated from

0.5-99.5 in 0.5 unit increments for the full, male, and female samples, and in 1 unit

increments for the on-reserve and off-reserve samples. I conduct statistical inference

on the treatment effects using two methodologies. First, I use a Komolgorov-Smirnov

test to check for equivalence between the actual and counterfactual distributions. Sec-

ond, I display 90% bootstrap confidence intervals, clustered by province, surrounding

the coefficient estimates.

Figure 3.10(a) displays the results for the full sample. The Komolgorov- Smirnov

test for equality of distribution functions rejects the null hypothesis that the actual

and counterfactual distributions are equivalent at the 10% level with an exact P-

value of 0.086, suggesting that on the whole, the program cutbacks had an effect on

the distribution of hours worked. A closer examination of the changes reveals that

following the program cutbacks, hours worked declined in the 50th-90th quantiles.

The largest decline was just above the median of residualized hours worked, which

50Estimates were obtained using the software of Robert Garlick: http://www.robgarlick.com/

code.

http://www.robgarlick.com/code
http://www.robgarlick.com/code
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decreased by roughly 13 hours, relative to the control group. Although the quantile

treatment effects are not individually statistically significant, splitting the sample into

men, women, and those living on- or off-reserve further reveals the heterogeneity of

the policy response.

Figures 3.10(b) and 3.10(c) show that the decline in hours worked is driven by

those living on-reserves; and Figures 3.10(d) and 3.10(e) show that women were more

adversely affected than men. In each case, the Komolgorov-Smirnov test rejects

the null hypothesis that the distributions are equivalent at the 10% level, with the

exception of the off-reserve estimates. The fact that the decline in hours worked

was driven by those living on-reserves, suggests that it may be linked to the indirect

effect on high school graduation. Although men were more likely to drop out of high

school after the cutbacks compared to women, men may have had more employment

opportunities as high school dropouts and as a result, would not have seen large

changes in labour supply.51

The CIC estimates reveal that the average treatment effect computed from the

difference-in-differences estimator conceals the full effect of the cutbacks on labour

supply. Overall, the decline in hours worked above the median is consistent with a

fraction of workers transferring out of full-time employment and into part-time em-

ployment or out of the labour force altogether. Figure 3.9 confirms this result using

the difference-in-differences event study framework. Each panel plot estimates of the

treatment effect by graduation cohort, along with 95% confidence intervals. Con-

sistent with the gradual decline in educational attainment observed in the previous

sections, the changes in employment occurred gradually after the program cutbacks,

51Figure B.9 uses the CIC estimation to evaluate the effect on wages, where it appears women
were most adversely affected in terms of forgone earnings. I do not find any effect on government
transfers. These results are unreported, but available upon request.
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with later cohorts experiencing a larger effect on labour supply.

Taken as a whole, the results of this section show that the cutbacks to student

aid in the late 1980s had lasting effects on labour market outcomes, with particularly

strong effects on labour supply. Although it is not possible to discern the effect

of the cutbacks on earnings, the fact that affected cohorts were more likely to rely

on government transfers suggests that the cutbacks may have created an unintended

social cost, in addition to the detrimental effects on educational attainment and labour

supply at the individual level.

3.7 Discussion

This paper uses cutbacks to a post-secondary funding program for Indigenous students

in Canada to contribute to the understanding of how the rising costs of college affect

the educational attainment and labour market outcomes of marginalized populations.

I exploit cross-cohort and cross-ethnicity variation in student aid eligibility to show

that cutbacks to funding that occurred the late 1980s had a large negative impact

on educational attainment, including a substantial impact on high school graduation

rates, and that subsequent labour supply was affected at both the extensive and

intensive margins.

The result that high school graduation declined in response to the cutbacks is

consistent with a theoretical model that embeds the expected costs and benefits of

higher education into the decision to graduate high school. In this framework, stu-

dents who live in areas where the labour market return to a high school degree is

low, and thus where completing high school serves only as a stepping stone towards

completing university, will respond to changes in the cost of post-secondary education
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by altering their decision to attend high school. Accordingly, I find that the decline

in high school graduation is driven by students who live on Indian reserves, where

the return to a high school degree was low during the time period surrounding the

funding cutbacks.

In the final section of the paper, I examine the long-run impacts of the cutbacks

to post-secondary funding to understand how the rising costs of college contribute to

the persistence of socioeconomic inequalities between groups. I find that the declines

in student aid led to an increased likelihood of relying on government transfers among

those affected, suggesting that the cutbacks may have resulted in additional social

costs beyond the average effects on educational attainment. I also find substantial

effects on labour supply: at the extensive margin, the funding cutbacks led to an

increase in the likelihood of being out of the labour force, and at the intensive margin,

the cutbacks resulted in a decline in the number of weeks and hours worked. Using the

changes-in-changes model of Athey and Imbens (2006) to evaluate the policy response

across the distribution of hours worked, I show that the average decline conceals a

considerable policy response above the median. At the 55th quantile, the number of

hours worked declined by up to 13 hours, while below the median and in the lower

quantiles of the distribution, hours worked increased, resulting in an average decline

of 1.03 hours.

In 2009, a report from the Canadian Centre of Living Standards estimated that if

by 2026, the educational attainment and labour market outcomes among Indigenous

peoples reached those of the non-Indigenous population in 2001, tax revenues alone

could be up to $3.5 billion CAD higher in 2026 (Sharpe, Jean-François, Lapointe,

and Cowan, 2009). Overall, the findings of this paper suggest that rising costs of
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higher education actually have the potential to reduce educational attainment and

labour market outcomes of Canada’s Indigenous population. To this end, they may

provide a channel through which socioeconomic inequalities are perpetuated in the

long-run. On the other hand, investing in programs designed to increase educational

attainment, and specifically programs that fund post-secondary education, can be an

effective public policy tool for reducing inequality.52

52In 2016, the Supreme Court of Canada unanimously passed a ruling stating that Métis and
non-Status Indians are “Indians” within the meaning of the 1867 Constitution (Galloway and Fine,
2016). While this demographic is not as socioeconomically underdeveloped as the First Nation and
Inuit populations, they still lag behind non-Aboriginal Canadians along dimensions such as health,
education and income (Wilson and Macdonald, 2010). It is not yet clear which social benefits and
programs will be provided to the Métis and non-Status populations under this new ruling, which
should affect almost 700,000 people country-wide. If the federal government decides to split the
existing funding between the population who is currently eligible for post-secondary assistance and
the newcomers, it may result in a decline in First Nations and Inuit post-secondary graduates and
the persistence of long-run inequalities.
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3.8 Tables for “Student Aid and the Distribution

of Educational Attainment”
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Table 3.1: Summary Statistics Pre- and Post-1989

Pre-1989 Post-1989

Eligible Non-Eligible Difference Eligible Non-Eligible Difference

(1) (2) (1) - (2) (4) (5) (4) - (5)

Educational Outcomes

No School 0.360 0.112 0.248 0.375 0.101 0.273

(0.003) (0.001) (0.003) (0.004) (0.001) (0.004)

High School 0.201 0.228 -0.027 0.248 0.224 0.024

(0.003) (0.001) (0.003) (0.003) (0.001) (0.004)

Trade 0.137 0.130 0.008 0.113 0.114 -0.001

(0.003) (0.001) (0.003) (0.002) (0.001) (0.002)

College 0.328 0.374 -0.046 0.283 0.360 -0.078

(0.004) (0.001) (0.004) (0.001) (0.004) (0.004)

University 0.071 0.247 -0.176 0.066 0.276 -0.210

(0.002) (0.001) (0.002) (0.001) (0.002) (0.002)

High School Grad 0.640 0.888 -0.248 0.625 0.899 -0.273

(0.003) (0.001) (0.003) (0.004) (0.001) (0.004)

Labour Market Outcomes

Not Working 0.255 0.105 0.150 0.281 0.099 0.182

(0.003) (0.001) (0.003) (0.003) (0.001) (0.003)

Part Time 0.123 0.121 0.002 0.130 0.121 0.009

(0.002) (0.001) (0.003) (0.003) (0.001) (0.003)

Full Time 0.623 0.774 -0.152 0.588 0.780 -0.192

(0.004) (0.001) (0.004) (0.004) (0.001) (0.004)

Weeks 30.060 41.294 -11.234 27.267 40.214 -12.946

(0.164) (0.029) (0.166) (0.167) (0.030) (0.170)

Hours 23.654 33.137 -9.482 21.408 32.041 -10.633

(0.174) (0.034) (0.177) (0.174) (0.035) (0.178)

Above Med Inc 0.151 0.319 -0.168 0.090 0.206 -0.116

(0.003) (0.001) (0.003) (0.002) (0.001) (0.002)

Govt Transfers 0.822 0.583 0.238 0.853 0.598 0.255

(0.003) (0.001) (0.003) (0.003) (0.001) (0.003)

Notes: Sample means for eligible and non-eligible groups in the pre- and post-cutback time periods.
Standard deviations are displayed in parentheses and difference-in-means tests are also computed.
All statistics are weighted by the sample weights provided in the census of population.
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Table 3.2: Effects of Funding Cutbacks on Education Levels

(1) (2) (3) (4) (5)

None High School Trade College Bachelor’s

t = −6 0.01872∗ -0.03926∗∗∗ -0.00903 -0.00810 0.03767∗∗∗

(0.00959) (0.01278) (0.00994) (0.01382) (0.01304)

t = −5 -0.00355 -0.02567∗∗ -0.01389 0.00788 0.03522∗∗∗

(0.00950) (0.01267) (0.00985) (0.01370) (0.01292)

t = −4 0.00038 -0.02063 0.00211 -0.00275 0.02089

(0.00963) (0.01284) (0.00998) (0.01389) (0.01310)

t = −3 -0.00110 -0.00286 -0.00643 0.00341 0.00698

(0.00957) (0.01276) (0.00992) (0.01380) (0.01302)

t = −2 0.01246 -0.00996 0.00665 -0.02084 0.01169

(0.00953) (0.01270) (0.00987) (0.01373) (0.01295)

t = −1 · · · · ·
· · · · ·

t = 0 0.01929∗∗ 0.00557 -0.00187 -0.01131 -0.01168

(0.00956) (0.01275) (0.00991) (0.01379) (0.01300)

t = 1 -0.00154 0.01757 0.00545 -0.00934 -0.01213

(0.00969) (0.01291) (0.01004) (0.01396) (0.01317)

t = 2 0.03375∗∗∗ 0.01219 -0.00468 -0.03642∗∗∗ -0.00484

(0.00966) (0.01287) (0.01001) (0.01392) (0.01313)

t = 3 0.01535 0.03696∗∗∗ -0.00983 -0.03224∗∗ -0.01023

(0.00963) (0.01283) (0.00997) (0.01388) (0.01309)

t = 4 0.01961∗∗ 0.04492∗∗∗ -0.01741∗ -0.03783∗∗∗ -0.00929

(0.00968) (0.01291) (0.01003) (0.01396) (0.01316)

t = 5 0.04157∗∗∗ 0.03267∗∗ -0.01357 -0.04231∗∗∗ -0.01836

(0.00971) (0.01295) (0.01007) (0.01400) (0.01321)

t = 6 0.03844∗∗∗ 0.04799∗∗∗ -0.01738∗ -0.04830∗∗∗ -0.02076

(0.00969) (0.01292) (0.01005) (0.01397) (0.01318)

N Obs 917,590 917,590 917,590 917,590 917,590

R2 0.04954 0.01693 0.04120 0.01210 0.06049

Notes: Standard errors in parentheses. The dependent variable in each specification is a dummy
variable for whether or not the highest level of education completed is the one being examined in
the regression. The 5 equations are estimated jointly in a Seemingly Unrelated Regression model. A
Breusch-Pagan test of independence among the error terms strongly rejects the null hypothesis that
the errors are independent: χ2(10) = 593, 890. I exclude the dummy variable for t = −1 so that all
effects are measured relative to one cohort before the policy change occurred. All regressions control
for gender, whether an individual lives on a reserve or northern community, whether the individual
is a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition of education
level r in province p at time t, and I include fixed effects for tribe, CMA-province, aboriginal group,
and birth quarter.∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 3.3: Effects of Funding Cutbacks on Education Levels by Gender

(1) (2) (3) (4) (5)

None High School Trade College Bachelor’s

Panel A: Full Sample

Treatment 0.01787∗∗∗ 0.04527∗∗∗ -0.00632 -0.02983∗∗∗ -0.02698∗∗∗

(0.00380) (0.00506) (0.00393) (0.00547) (0.00516)

N Obs 917,590 917,590 917,590 917,590 917,590

Adj. R2 0.04950 0.01690 0.04118 0.01208 0.06046

Panel B: Male Sample

Treatment 0.02066∗∗∗ 0.02600∗∗∗ -0.01322∗∗ -0.02471∗∗∗ -0.00873

(0.00597) (0.00761) (0.00636) (0.00772) (0.00724)

N Obs 454,860 454,860 454,860 454,860 454,860

Adj. R2 0.04755 0.01711 0.03630 0.00808 0.05595

Panel C: Female Sample

Treatment 0.01496∗∗∗ 0.06529∗∗∗ -0.00086 -0.03427∗∗∗ -0.04511∗∗∗

(0.00480) (0.00674) (0.00478) (0.00776) (0.00736)

N Obs 462,740 462,740 462,740 462,740 462,740

Adj. R2 0.04695 0.01703 0.03249 0.00788 0.05661

Notes: Standard errors in parentheses. The dependent variable in each specification is a dummy
variable for whether or not the highest level of education completed is the one being examined in
the regression. The 5 equations are estimated jointly in a Seemingly Unrelated Regression model. A
Breusch-Pagan test of independence among the error terms strongly rejects the null hypothesis that
the errors are independent: χ2(10) = 593, 890 (full), χ2(10) = 289, 590 (men), χ2(10) = 306, 260
(women). All regressions control for gender (Panel A only), whether an individual lives on a reserve
or northern community, whether the individual is a Status Indian, distance to the closest CMA,
latitude and longitude of CSD, tuition of education level r in province p at time t, and I include
fixed effects for tribe, CMA-province, aboriginal group, and birth quarter.∗ p < 0.1, ∗∗ p < 0.05,
∗∗∗ p < 0.01
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Table 3.4: Effects of Funding Cutbacks on High School Graduation

Gender Location

No Controls Full Controls Men Women On-Reserve Off-Reserve

Treatment -0.02053∗∗∗ -0.01705∗∗ -0.02040∗∗ -0.01363∗∗ -0.04286∗∗∗ -0.01036

(0.00555) (0.00592) (0.00829) (0.00457) (0.00696) (0.00993)

[0.00802] [0.05210] [0.08417] [0.04008] [0.00000] [0.41683]

N Obs 917,590 917,590 454,860 462,740 55,130 862,460

Adj. R2 0.04161 0.04924 0.04697 0.04645 0.10947 0.03327

Notes: Standard errors clustered by province in parentheses. Wild cluster bootstrap P -values in
brackets. The dependent variable in each specification is a dummy variable for whether or not the
individual is a high school graduate. Treatment is the interaction of graduating after the policy
change and eligibility for the program. Column (1) includes an indicator for eligibility and for being
in a cohort that should have graduated after the policy change, CMA-province fixed effects, and a
linear year of graduation time trend. All other columns control for gender, whether an individual
lives on a reserve or northern community, whether the individual is a Status Indian, distance to the
closest CMA, latitude and longitude of CSD, tuition of college and university in province p at time t,
and I include fixed effects for tribe, CMA-province, aboriginal group, year of graduation, and birth
quarter.∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01



CHAPTER 3. STUDENT AID 109

Table 3.5: Effects of Funding Cutbacks on High School Graduation: Heterogeneity
in Distance

Closest CMA Closest College Closest University

Above Below Above Below Above Below

(1) (2) (3) (4) (5) (6)

Panel A: Above and Below the Median

Treatment -0.01717∗∗ -0.01847∗∗ -0.01589∗ -0.01579∗ -0.01662∗ -0.01932∗∗

(0.00661) (0.00786) (0.00838) (0.00854) (0.00773) (0.00736)

N Obs 457,200 460,390 458,350 459,250 454,150 463,450

Adj. R2 0.07143 0.02305 0.06269 0.02187 0.05946 0.01722

Panel B: Above and Below the 90th Percentile

Treatment -0.01768 -0.02253∗∗∗ -0.00769 -0.02575∗∗∗ -0.01577 -0.01953∗∗

(0.01340) (0.00651) (0.01508) (0.00625) (0.00957) (0.00811)

nObs 91,570 826,030 91,110 826,480 91,540 826,050

Adj. R2 0.10670 0.03012 0.12521 0.03158 0.11968 0.03260

Notes: Standard errors clustered by province in parentheses. The dependent variable in each speci-
fication is a dummy variable for whether or not the individual is a high school graduate. Treatment
is the interaction of graduating after the policy change and eligibility for the program. All columns
control for gender, whether an individual lives on a reserve or northern community, whether the
individual is a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition
of college and university in province p at time t, and I include fixed effects for tribe, CMA-province,
aboriginal group, year of graduation, and birth quarter.∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 3.6: Effects of Funding Cutbacks on Labour Market Outcomes

(1) (2) (3) (4) (5)

Above Med Govt. Transfer Not in LF Weeks Hours

t = −6 -0.02160∗ -0.00845 -0.00119 0.05774 -0.13881

(0.01089) (0.01536) (0.01552) (0.44573) (0.65668)

t = −5 -0.00663 -0.01801 -0.01103 0.52342 0.50245

(0.01202) (0.01669) (0.01401) (0.67023) (0.47358)

t = −4 -0.01669∗∗ 0.00117 0.00236 0.11475 0.09338

(0.00588) (0.01062) (0.01185) (0.50204) (0.59061)

t = −3 -0.01354 -0.00007 -0.00131 -0.02904 -0.53096

(0.01200) (0.01117) (0.01342) (0.41542) (0.45137)

t = −2 -0.01790∗∗ 0.00226 -0.00160 -0.37192 -0.72572

(0.00706) (0.00896) (0.01052) (0.28224) (0.69148)

t = −1 · · · ·
· · · ·

t = 0 -0.00224 0.01580∗∗ 0.02346∗ -1.05737∗∗∗ -1.03027∗∗∗

(0.00650) (0.00676) (0.01169) (0.24506) (0.29435)

t = 1 0.00971 0.00266 0.00568 -0.26366 -0.03896

(0.01070) (0.01039) (0.01107) (0.33729) (0.52326)

t = 2 0.02358∗∗ 0.01553 0.01077∗ -0.70972∗ -0.44851

(0.00904) (0.01068) (0.00498) (0.33216) (0.50478)

t = 3 0.03423∗∗ 0.02191∗∗ 0.01857∗ -1.18013∗ -1.32065∗∗

(0.01204) (0.00877) (0.01016) (0.56296) (0.58769)

t = 4 0.04153∗∗∗ 0.02135∗∗ 0.03950∗∗∗ -1.82568∗∗∗ -1.63502∗∗∗

(0.00775) (0.00889) (0.01210) (0.41945) (0.42591)

t = 5 0.04034∗∗∗ 0.01901∗∗ 0.04019∗∗ -2.50334∗∗∗ -1.93811∗∗∗

(0.01051) (0.00780) (0.01465) (0.55404) (0.61852)

t = 6 0.06815∗∗∗ -0.00266 0.05646∗∗∗ -2.60215∗∗∗ -2.23635∗∗∗

(0.01329) (0.00669) (0.00691) (0.38960) (0.34291)

N Obs 917,590 917,590 917,590 917,590

Adj. R2 0.09595 0.13013 0.02992 0.05745 0.09400

Notes: Standard errors clustered by province in parentheses. I exclude the dummy variable for
t = −1 so that all effects are measured relative to one cohort before the policy change occurred.
All regressions control for gender, whether an individual lives on a reserve or northern community,
whether the individual is a Status Indian, distance to the closest CMA, latitude and longitude
of CSD, tuition of education level r in province p at time t, and I include fixed effects for tribe,
CMA-province, aboriginal group, and birth quarter.∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table 3.7: Effects of Funding Cutbacks on Labour Supply

(1) (2) (3)

Not in LF Weeks Hours

Treatment 0.02712∗∗∗ -1.42011∗∗∗ -1.02830∗∗∗

(0.00379) (0.22479) (0.24138)

N Obs

Adj. R2 0.02987 0.05744 0.09405

Notes: Standard errors clustered by province in parentheses. The dependent variable in column (1)
is an indicator for whether or not the individual is in the labour force. In column (2) the dependent
variable is the number of weeks worked in the previous year and in column (3) the dependent variable
is the number of hours worked in the previous week . Treatment is the interaction of graduating
after the policy change and eligibility for the program. All columns control for gender, whether
an individual lives on a reserve or northern community, whether the individual is a Status Indian,
distance to the closest CMA, latitude and longitude of CSD, tuition of college and university in
province p at time t, and I include fixed effects for tribe, CMA-province, aboriginal group, year of
graduation, and birth quarter. * p < 0.1, ** p < 0.05,*** p < 0.01
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3.9 Figures for “Student Aid and the Distribution

of Educational Attainment”
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(c) Funding Per Student and Tuition

Figure 3.1: Number of students funded, average amount of funding per student (in
2016 CAD), and growth in the Registered Status population.

Description: Data for the number of students funded from DIAND: Basic Depart-
mental Data, 2004, and data for the total and per student funding from Stonechild
(2006) (1977, 1978, 1981-1989), Annual Indian Affairs Reports (1990), Indian and
Northern Affairs Canada 1996 Performance Report (1991-1995). Data for Registered
Status Population from Basic Departmental Data, 2004, DIAND.
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Figure 3.2: Optimal allocation of schooling

Description: This figure displays the optimal allocation of schooling (conditional
on ability) when whpt = H versus whpt = L.
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Figure 3.3: Effect of increasing student aid

Description: This figure displays the effects of increasing student aid when whpt = H
and whpt = L.
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(b) Trends in high school graduation rates

Figure 3.4: Distribution of educational attainment over time

Description: Distribution of educational attainment for the eligible population
by expected high school graduation year and high school graduation by program-
eligibility over time. Lines of fit are from local polynomial regressions of degree 1.
Data from 2006 Census of Population.
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Figure 3.5: High school treatment effect event study

Description: The dependent variable is an indicator for whether an individual grad-
uated from high school. The figure plots estimated coefficients on the interactions
between “eligible” and event-time dummies for 6 years before and after the funding
was cut back. Time -1 is omitted so that all coefficients are measured with respect to
one year prior to the cutbacks. I include controls for gender, whether an individual
lives on a reserve or northern community, whether the individual is a Status Indian,
distance to the closest CMA, latitude and longitude of CSD, tuition of college and
university in province p at time t, and fixed effects for tribe, CMA-province, aborig-
inal group, year of graduation, and birth quarter. The dashed lines represent 95%
confidence intervals constructed from standard errors clustered by province.
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(a) Local linear regressions by group and cohort (b) Semi-parametric difference-in-differences esti-
mate

Figure 3.6: Treatment effect by distance to CMA

Description: Test of whether the treatment effect varies with distance to CMA.
Semi-parametric estimates of residualized high school graduation rate for both groups
in the pre- and post-treatment time periods - (a) and (c). Semi-parametric difference-
in-differences estimates - (b) and (d). Residuals are calculated from a regression
of high school graduation on gender, whether an individual lives on a reserve or
northern community, whether the individual is a Status Indian, tuition of college and
university in province p at time t, and I include fixed effects for tribe, aboriginal
group, year of graduation, and birth quarter. Bootstrap confidence intervals, based
on 299 replications and provincial clusters, are included in the plot of semi-parametric
difference-in-differences estimates.
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Figure 3.7: Treatment effect by province

Description: Each horizontal line represents the difference-in-differences estimate
and the 95% confidence interval, constructed from standard errors clustered at the
province level, from a regression of high school graduation on a treatment indicator,
as well as controls for gender, whether an individual lives on a reserve or northern
community, whether the individual is a Status Indian, distance to the closest CMA,
latitude and longitude of CSD, tuition of college and university in province p at
time t, and I include fixed effects for tribe, CMA-province, aboriginal group, year of
graduation, and birth quarter.
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Figure 3.8: Treatment effect by baseline characteristics

Description: Heterogeneous effects by where the individual’s tribe was located in the
1990 distribution of high school, income, or post-secondary attendance. The controls
included are gender, whether an individual lives on a reserve or northern community,
whether the individual is a Status Indian, distance to the closest CMA, latitude and
longitude of CSD, tuition of college and university in province p at time t, and I
include fixed effects for tribe, CMA-province, aboriginal group, year of graduation,
and birth quarter.
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(c) Full time

Figure 3.9: Event study estimates of other labour supply outcomes

Description: Each plot displays the coefficients from a difference-in-differences event
study with 95% confidence intervals. Each equation is estimated by OLS with stan-
dard errors clustered by province. I include controls for gender, whether an individual
lives on a reserve or northern community (in panel a and d), whether the individual is
a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition
of college and university in province p at time t, and I include fixed effects for tribe,
CMA-province, aboriginal group, year of graduation, and birth quarter.
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(a) Full Sample

(b) On-Reserve Sample (c) Off-Reserve Sample

(d) Male Sample (e) Female Sample

Figure 3.10: Non-linear difference-in-differences estimates of hours worked

Description: Quantile treatment effects on hours worked from estimating non-linear
difference-in-differences specifications with 90% confidence intervals estimated using
199 bootstrap samples. Residuals constructed from a regression of hours worked on
gender, distance to the closest CMA, latitude and longitude of CSD, tuition of college
and university in province p at time t, and I include fixed effects for CMA-province,
year of graduation, and birth quarter.



Chapter 4

The Intergenerational Legacy of

Indian Residential Schools

“Cultural genocide is the destruction of those structures and

practices that allow the group to continue as a group. States that

engage in cultural genocide set out to destroy the political and

social institutions of the targeted group. Land is seized, and

populations are forcibly transferred and their movement is

restricted. Languages are banned. Spiritual leaders are

persecuted, spiritual practices are forbidden, and objects of

spiritual value are confiscated and destroyed. And, most

significantly to the issue at hand, families are disrupted to

prevent the transmission of cultural values and identity from one

generation to the next.”

Truth and Reconciliation Commission of Canada, 2015

123
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4.1 Introduction

From the late nineteenth century until the end of the twentieth century, the Canadian

government, in collaboration with Christian churches, operated a nation-wide school

system for Indigenous children.1 The purpose of the system was to culturally and

economically assimilate; Indigenous children were taken from their families and placed

in live-in boarding schools designed to, “break their link to their culture and identity,”

(Truth and Reconciliation Commission of Canada, 2015b) by converting them into

the Eurocentric culture of the dominant society. Generations of students that passed

through the schools were stripped of their cultures, resulting in a loss of Indigenous

traditions, language, and community among those who were forced to attend (Feir,

2016b). Recently the process has been described as a type of “cultural genocide”,

a term used to refer to the systematic destruction of traditions, values, and beliefs

common to a group of people (Truth and Reconciliation Commission of Canada,

2015a).

Despite the loss of culture associated with the residential school system, existing

empirical work has found that they led to a causal increase in educational attainment

among those who attended (Feir, 2016b). Paradoxically, a negative correlation has

been observed between the educational attainment of children whose parents attended

residential schools and the children of Indigenous parents who did not (Bougie and

Senécal, 2010; Bombay, Matheson, and Anisman, 2014; Feir, 2016a). Although this

1Residential schools were not unique to the Canadian experience. They were used as a colonial
tool to facilitate the forced assimilation of Indigenous peoples in the United States, New Zealand
(England), Australia (England), and Greenland (Denmark), though the degree to which residential
schools were involved in eliminating Indigenous culture varied across countries (Archibald, 2006). In
certain cases the Canadian residential school system has been compared to the segregation of black
students during South Africa’s apartheid regime (Kallaway, 2002; Davis, Sumara, and Luce-Kapler,
2015) and to the segregation of African Americans in the U.S. South during the Jim Crow era (Lau,
2002).
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link has not yet been established as causal, this correlation is in contrast to much

of the existing literature on the intergenerational transmission of human capital that

suggests parents’ and children’s levels of human capital should be positively correlated

(Black et al., 2005; Oreopoulos, 2006; Black and Devereux, 2010; Corak, 2013; Chetty

et al., 2014). This paper explores this puzzle to further our understanding of the

intergenerational transmission of human capital and the sources of disparities between

Indigenous and non-Indigenous peoples in Canada.2

I show that students of residential school attendees are less likely to graduate high

school and be employed, have worse health outcomes, but are more likely to engage

in traditional activities like hunting, gathering, trapping, and fishing. Due to the

limitations of the existing data, accounting for the systematic selection of students into

residential schools is not possible in this framework. I therefore use the methodology of

Oster (2017) to assess the stability of my coefficient estimates. This methodology uses

movements in coefficient estimates and the R-squared induced by adding observable

characteristics in the model to infer information about unobservables. The conclusions

of this paper are robust to this exercise.

Given the link between various non-market outcomes and high school graduation

(Heckman et al., 2017a,b), I then focus on the channels through which the high school

graduation rate is affected by parental residential school attendance. There are two

prevailing theories that explain how the residential school system has contributed

2The residential school system has been deemed an educational failure; in 2007, the Canadian
federal government settled the largest class-action lawsuit in its history with 86,000 Indigenous
peoples who had once attended the schools. Partly as reparation for the damages caused by the
residential schools and partly as a way to combat growing inequality between Indigenous peoples and
the rest of Canadians, the government of Canada has implemented several policies directed towards
raising the educational attainment of Indigenous students. Yet despite these efforts, the education
gap between Indigenous and non-Indigenous peoples persists: non-Indigenous students are roughly
twice as likely to complete high school than Indigenous students (Wilson and Macdonald, 2010).
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to contemporary education disparities. One explanation is that the systematic un-

dermining of Indigenous culture that occurred at the schools left generations of In-

digenous peoples distrustful of mainstream educational institutions and that these

attitudes have persisted intergenerationally (Thibodeau and Peigan, 2007; Bombay,

Matheson, and Anisman, 2013; Loppie, Reading, and de Leeuw, 2014; Feir, 2016a).

This intersection of culture and human capital is consistent with a model of util-

ity maximization where utility is determined by both education and social identity

(Akerlof and Kranton, 2002). The alternative explanation is that the intergener-

ational fallout of residential schools left many families without strong role models

for parenting (Evans-Campbell, 2008; Bombay et al., 2011; Truth and Reconciliation

Commission of Canada, 2015a),3 which then affected the way in which residential

school survivors parent their own children. The breakdown in the intergenerational

transmission of human capital resulting from this explanation is in line with a model

where cognitive skills are the outcome of a production technology where the inputs

include parental investment (Todd and Wolpin, 2003).

I show that the explanation is likely a middle ground between the two narratives.

Using information on where individuals live suggests that the negative correlation

between parental residential schooling and children’s educational outcomes is only

present off reserves, where bands and parents have less of a say in the curriculum

offered and the pedagogies used in the classroom. Parents who attended a residential

school do not report statistically different aspirations regarding their own children’s

educational attainment, which we may expect to be the case if parents were acting

neglectfully. Restricting the sample to high school leavers reveals that students whose

3This may be due, in part, to the destruction of Indigenous language which made communication
between students and their parents and grandparents difficult and sometimes nonexistent once they
left residential schools (Partridge, 2010).
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parents attended a residential school are more likely to say they left because they were

expelled, due to issues with alcohol or drugs, having to engage in childcare, or having

to work. While having to work or take care of children is likely indicative of additional

hardships at home, alcohol or drug use and expulsion could be indicative of a either

a distrust of educational institutions or a dysfunctional home environment.

This paper makes two primary contributions to the existing literature. First,

it advances what we know about the intergenerational effects of residential schools

by providing quantitative evidence of the link between parental residential school

attendance and outcomes relating to human capital, employment, health, and culture

among adult children of residential school attendees. Existing work on educational

outcomes have focused on children (Bougie and Senécal, 2010; Feir, 2016a), and the

existing work on employment has been at the community-level (Gregg, 2017). Health

outcomes have been studied extensively, with parental residential school attendance

being correlated with suicide and depression in both adults (Bombay et al., 2011;

Elias et al., 2012) and youth (Moniruzzaman et al., 2009). Furthermore, there is still

a lack of clear causal estimates of the effects of parental residential school attendance

on childrens long-run outcomes. This is partly a result of the nature of the existing

data sources on residential school attendance that do not collect data on both parents

and children, and therefore do not allow for the construction of instrumental variables

in the spirit of Feir (2016b) and Gregg (2017), to address endogeneity concerns arising

from the fact that students were systematically selected into the schools. The Oster

(2017) is not a causal methodology; however, it can be implemented as a useful

robustness check of the OLS estimates.

The second contribution of this paper relates more broadly to the literature on the



CHAPTER 4. RESIDENTIAL SCHOOLS 128

intergenerational transmission of human capital. The negative correlation between

parental education and children’s education in the context of the residential school

system is at odds with the existing literature on the intergenerational transmission of

human capital; however, it provides an example of a situation where this relationship

has the potential to break down. Specifically, the mechanisms investigated in this

paper suggest that culture and institutional trust can play an important role in human

capital acquisition, especially when parents’ past experiences have been contentious.

The paper proceeds as follows. Section 4.2 provides a brief background of the

factors that led to the establishment of the residential school system, in addition

to its gradual phase-out at the end of the twentieth century. Section 4.3 discusses

the data used and sample restrictions employed. Section 4.4 describes the empirical

strategy and presents the results, including evidence of the mechanisms behind the

main finding. The final section concludes with a summary of the findings and a

discussion of some of the limitations of the analysis.

4.2 History of Residential Schools in Canada

Between 1867 and the mid 1990s the Canadian government, in collaboration with

Christian churches, operated a network of residential schools for Indigenous children.

Approximately 150,000 children were removed from their homes and placed in iso-

lated live-in institutions where they were forbidden to speak their native languages

or participate in any cultural or spiritual practices. Figure 4.1 displays Cree stu-

dent Thomas Moore, often considered the face of this assimilation policy in Canada.

The left panel displays Moore prior to his admission to the Regina Indian Industrial

School in 1904 wearing traditional attire, his hair long and wrapped in fur, left hand
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holding one of his braids–indicative of his Cree identity–and his right hand clutching

a gun–supposedly symbolic of “savagery”. In the panel to the right, he is slightly

older, dressed in European style clothing, his hair short, one arm leaning against a

pillar and the other hand on his hip, in a non-threatening demeanour. Moore’s trans-

formation is a clear display of the process of acculturation that was at the heart of

government policy during the time period.

Although Canada’s Residential School System began as a formal institution after

confederation in 1867, early residential schools can be traced to French Canada during

the seventeenth and eighteenth centuries and Mission schools in the Canadian West

during the mid eighteen-hundreds (Milloy, 1999; Truth and Reconciliation Commis-

sion of Canada, 2015a). The residential school system that has become synonymous

with forced assimilation in Canada is rooted in a broad group of British colonial

policies that predate the the height of the system itself (Milloy, 1999; Truth and

Reconciliation Commission of Canada, 2015a). While several different reasons have

been used to justify European colonialism, they were largely elaborations on the idea

that God gave Christian nations the right to colonize lands they discovered as long as

they converted the Indigenous populations to Christianity and brought the benefits

of civilization, in the European context of the word, which usually meant imposing

European style institutions, cultures, and belief systems (Truth and Reconciliation

Commission of Canada, 2015a).

This mentality was central to government policy that developed towards Indige-

nous peoples after confederation, when the Canadian government was granted legisla-

tive jurisdiction over, “Indians and lands reserved for Indians” (Canadian Constitu-

tion Act of 1867, 91(24)). At this time, the Canadian Confederation included only
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the former British colonies of Nova Scotia, New Brunswick and “Canada” (essen-

tially modern-day Southern Ontario and Southern Quebec), but expansion into the

western part of the territory was imminent. To facilitate westward settlement, the

Canadian government negotiated a series of treaties with Indigenous groups across

Western Canada, which outlined the federal government’s obligations with respect

to education and health care, and were supposed to help Indigenous communities

transition into well-functioning agrarian economies (Daschuk, 2013).

The treaties outlined relatively ambiguous statements regarding the fiduciary obli-

gations towards education. For example, the 1871 treaty signed between the Queen

and the Chippewa and Cree Indians of Manitoba and surrounding area (see Fig-

ure 4.2(a)) specified that, “Her Majesty agrees to maintain a school on each reserve

hereby made whenever the Indians of the reserve should desire it”, while the 1877

treaty signed between the Queen and the Blackfoot (and other) tribes–Figure 4.2(b)–

stated, “Her Majesty agrees to pay the salary of such teachers to instruct the children

of said Indians as to Her Government of Canada may seem advisable, when said

Indians are settled on their Reserves and shall desire teachers.” Regardless of the

true intention of the original school-related clauses in the treaties, Indigenous peoples

recognized the importance of education and the potential for the treaties to bring

economic stability in the face of an uncertain future (Carr-Stewart, 2001). This was

especially true for Indigenous groups in the prairies who had been decimated by the

near extinction of the bison–their traditional source of livelihood–in the ten year

period following confederation (Milloy, 1999; Daschuk, 2013).

To address the promises regarding education that were made during the treaty

period and under the belief that to effectively educate Indigenous children required
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that they be removed from the influences of their parents (Milloy, 1999), the gov-

ernment moved to implement the residential school system. At its height in 1931,

there were a total of eighty schools in operation across the country. Figure 4.3 dis-

plays the location of all residential schools and Indigenous communities in Canada.4

The residential school system fit in with the broader policy of assimilation, but from

the government’s perspective was of particular importance due to the perception

that adult Indians were, as J.A. Macrae, Inspector for the Department’s North West

Schools said, “physically, mentally, and morally [. . . ] unfitted to bear such a complete

metamorphosis.” (Milloy, 1999). Thus, in the view of the Department of Indian

Affairs, it was the transformation of children that was paramount to the cultural

assimilation of Indigenous peoples more generally.

Although early attempts to mandate that children attend residential schools for

a fixed number of years were unsuccessful,5 legislation passed in 1924 required that

all Status Indians from the age of 7-15 attend either a residential school or a day

school (Indian Act, 1924, Section A10(1)). Enforcement of this legislation was the

responsibility of the Indian agents assigned to each reserve (Indian Act, 1924, Section

A10(3)), and ultimately they remained the sole authority to determine whether or

not a child was admitted to a residential school versus a day school (LeBeuf, 2011).

The schools were run by Christian churches and operational costs were funded by

4Sources for the location of schools are: The Aboriginal Healing Foundation http://www.ahf.ca/

downloads/residential-school-directory.pdf, the Anglican Church of Canada http://www.

anglican.ca/tr/histories/, and the Newfoundland and Labrador Lawsuit Against Residential
Schools https://kmlaw.ca/cases/newfoundland-residential-schools/.

5Initially the attendance policy outlined by the Department was ambiguous. For instance, in
the 1896 Departmental Annual Report it was stated that the department’s policy “has been that
boys should remain at the industrial-schools until they attain an age at which [. . . ] their characters
shall have been sufficiently formed as to ensure as much as possible against their returning to the
uncivilized mode of life.” More structured attempts to create legislation regarding attendance were
also unsuccessful. A contract in 1911 proposed that residential schools admit students between the
ages of seven and eighteen, though this contract was never reviewed (Milloy, 1999).

http://www.ahf.ca/downloads/residential-school-directory.pdf
http://www.ahf.ca/downloads/residential-school-directory.pdf
http://www.anglican.ca/tr/histories/
http://www.anglican.ca/tr/histories/
https://kmlaw.ca/cases/newfoundland-residential-schools/
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the federal government, which meant that even though the Indian agents retained

exclusive control over who was admitted to the schools, the churches still had a heavy

hand in recruiting students. Government funding was allocated to the schools on a

per student basis, thus it was in the interest of the church to recruit the maximum

number of pupils, both because their funding depended directly on the number of

students in attendance, and because of the belief that they would be rewarded by

God for converting Indigenous children to Christianity. This misalignment of incen-

tives led to the targeting of children who were, “orphans and children without any

persons to look after them,” and those who were, “physically and intellectually unfit”

(Milloy, 1999).6 On the other hand, the degree to which Indian agents recruited stu-

dents varied across agents. The recruitment was often viewed as extra work by the

agents, and some opposed the schools altogether, stating that they, “performed in a

perfunctory manner” (Milloy, 1999).

By the end of the Second World War the popularity of the schools was in de-

cline. It was not clear to the Department that the schools had upheld the original

vision of graduating, “a generation of well-educated, re-socialized children who were

subsequently enfranchised and integrated into the life of non-Aboriginal communities”

(Milloy, 1999). The government began a gradual phase-out of the residential schools,

shifting in favour of integrating Indigenous students into day schools or public schools.

However, the timing and the location of the phase-out was heavily influenced by the

Catholic church (Satzewich and Mahood, 1995; Milloy, 1999), who resisted the closure

of Catholic schools.

6The schools were notoriously underfunded, which increased the incentive to recruit more students
than there was space. In 1931 the average per capita was set at $172 CAD, while at schools for
deaf students per capitas were $642 CAD, at boys schools they were $294-$362 CAD, large U.S.
child-care institutions were $541 USD and smaller ones were $313 USD (Milloy, 1999).
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As the residential school system was phased out, a new criticism of the schools

emerged, which promoted the idea that to successfully educate Indigenous children,

schools would have to be sympathetic to Indigenous cultures (Milloy, 1999). By 1969,

the federal government had taken full control of the schools from the churches. This

shift in ideology regarding curricula targeted to Indigenous children and the transfer

of responsibility to the government suggests that it is important in the empirical

section to evaluate the effect of parental residential school attendance on children’s

outcomes separately for different age groups.

4.3 Data and Sample Selection

To identify the effect of a parent having attended residential school on the adult child’s

outcome requires knowledge of parental history of residential schooling, in addition

to measures of the adult child’s outcomes. This information is available in the 2001,

2006, and 2012 Aboriginal People’s Surveys (henceforth, APS). The APS is a post-

censal survey that, since 1991, has been administered every 5 years to individuals

who identify as Indigenous on the Census of Population in one of four ways: by

reporting that their ancestors belong to an Indigenous group, by self-identifying as

Indigenous, by indicating that they belong to an Indian band, or by stating that they

are registered with the federal government as a Status Indian. The first year that

the APS asked respondents questions about family members’ history with residential

schools was in 2001.

Although the APS is a voluntary survey, it typically has a high response rate, with

84%, 80%, and 76% responding in 2001, 2006 and 2012, respectively. The 2001 APS

included both the on- and off-reserve populations, while the 2006 and 2012 waves
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cover the off-reserve population only.7 The APS is unique in that it contains data

on a broad range of topics that are particularly important for understanding socio-

economic factors that specifically affect Indigenous people. It covers both adults and

children and provides separate questionnaires to people of First Nation, Inuit and

Métis background. Questions focus on standard socio-economic issues like health,

employment, income, and schooling but also address a variety of cultural proxies like

language, involvement in traditional Indigenous practices like hunting and fishing,

use of traditional medicine, and central to the analysis in this study, family members’

exposure to residential schools.

In order to understand how a parent’s experience at residential school may af-

fect their child’s outcomes, I must restrict the sample to focus on individuals who

know their parents’ history of residential schooling. Table 4.1 displays basic statistics

regarding family history of residential schooling to assess whether this sample restric-

tion is problematic. Column (1) represents the full sample and column (2) focusses

only on respondents who know whether each of their parents attended a residential

school. The row labeled “Attended RS” shows the portion of the sample who at-

tended a residential school themselves, “One Parent RS” is the portion of the sample

who respond that one of their parents attended a residential school, “Both Parents

RS” is the portion of the sample who responded that both parents attended a resi-

dential school, and “Any Parent RS” is the portion of the sample who report having

at least one parent attend a residential school. The weighted number of observations

are included in the final row, which will differ from the actual number of observations

7The APS, like the long-form census, does not include people who live in hotels or motels,
hospitals, missions, group homes or jails, etc. If any of these outcomes correlate with a parent
having attended a residential school, the results of this paper will under- or over-state the parental
residential school effect.
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reported in the results.

The differences between samples are small in magnitude. Children who know

whether or not their parents attended residential school are marginally more likely to

have attended a residential school themselves (6.3% versus 6.2%, respectively), and

to say they have a parent who attended a residential school (21.0% more likely to

have any parent attend compared to 18.9%).

Table 4.2 presents descriptive statistics for those who know their family history of

residential schooling. The reported means are split based on whether or not the indi-

vidual reported having a parent who attended residential school. Difference in means

tests are also reported. In some specifications I choose to restrict the sample to those

in the western provinces (British Columbia, Alberta, Saskatchewan, and Manitoba),

as these individuals tended to have fewer rights to self-government, which would af-

fect their power to resist their children being taken to the schools. This restriction

is in line with Feir (2016b) and Feir (2015) and helps to provide a comparison with

the estimates in this paper. The last three columns of Table 4.2 therefore report

summary statistics for those living in the western provinces.

It is immediately clear from looking at Table 4.2 that there are large differences

in the characteristics of those whose parents attended a residential school and those

whose parents did not. Some of these differences are consistent with the objectives of

the residential school system. The system was originally intended for Status Indian

children, and since First Nations are the only Indigenous group eligible to become

Status Indians, we should expect to see a greater proportion of Status Indians, First

Nations, those living on-reserve, and those who have attended residential schools
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themselves among individuals whose parents attended a residential school. Individu-

als whose parents attended a residential school also tend to live closer to one of the

now defunct schools. Many of these differences are larger among those living in the

western provinces.

We also see large differences in the outcomes of those whose parents attended a

residential school compared to those whose parents did not. The largest difference in

schooling outcomes is reflected in the high school graduation rate. Students whose

parents attended a residential school are 16.8 percentage points less likely to graduate

high school compared to those whose parents did not attend a residential school. In

the western provinces, this difference increases to 18.5 percentage points. Other

outcomes that are considered are related to higher education, employment, health,

and involvement in traditional activities. The raw differences suggest that children

of residential school survivors are less likely to have a post-secondary certification,

less likely to be employed, are in worse health, and participate in more traditional

activities.

While the children of residential school survivors are also less likely to have a

post-secondary certification of any kind, these differences are an order of magnitude

smaller than the high school graduation gap. Given the vast difference in high school

graduation rates between students whose parents attended a residential school and

those who did not, and the fact that high school graduation is important for a wide

range of market and non-market outcomes, the empirical section will pay close atten-

tion to understanding differences in the high school graduation rate.8

8Increased educational attainment has been associated with reductions in criminal activity
(Lochner and Moretti, 2004), increased health outcomes (Grossman, 2006; Heckman et al., 2017b,a),
and higher levels of civic participation (Dee, 2004; Campbell, 2009).
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4.4 Empirical Methodology and Results

The main empirical specification models high school graduation as a function of

parental residential school attendance and individual characteristics:

HSirt = α + γRS parentirt + Xirtβ + ψr + ζt + εirt, (4.1)

where, as before, HSirt is an indicator for the child having graduated from high school

and RS parentit is an indicator for the parent having attended a residential school.

For the main analysis, I focus on respondents who know the history of their parents’

residential schooling. The controls in the matrix Xc include the APS wave, whether

the respondent lives on- or off- reserve, gender, and whether the respondent is First

Nation, Métis, or Inuit. Also included are fixed effects for the census subdivision in

which the respondent resides ψr and the respondent’s year of birth ζt.

The estimate γ̂ may suffer from an endogeneity problem if there are unobserved

components in the error term εc that are simultaneously correlated with a parent

having attended a residential school and a child’s likelihood of completing high school.

This would be particularly problematic if students were systematically selected into

residential schools on the basis of characteristics that were observable at the time of

selection but are not observable to the econometrician. As the historical background

would suggest, this is likely a relevant concern, as selection into residential schools

was not random. Recently, the extent of selection into residential schools has been

quantified in Feir (2016b).

Specifically, Feir (2016b) calculates the correlation between the error term in a re-

gression of high school graduation on residential school attendance and the error term
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in a regression of residential school attendance on its determinants to be -0.208, which

implies that a regression of high school graduation on residential school attendance

would produce a coefficient on residential school attendance that is biased down-

wards. Without accounting for selection, Feir (2016b) finds that residential schools

increased the likelihood of graduating by 7 percentage points.9 Using national trends

in residential school enrolment, distance to closest residential school at schooling age,

and variation in the Catholic church’s influence, as exogenous variation in residential

school attendance the effect of attending a residential school on high school gradu-

ation rates increases to between 13.6 and 14.9 percentage points depending on the

instruments used.

While it might be reasonable to assume that the effect of selection into residen-

tial schools is larger for a parent’s schooling outcome than their child’s schooling

outcome, it would not be advisable to assume that selection is absent from regres-

sions attempting to quantify the intergenerational effects of the schools. For the

same reason that a parent’s selection into schools might be negatively correlated with

their high school graduation outcomes, they might also be negatively correlated with

a child’s high school graduation outcomes. The per-student funding of the schools

meant that often orphaned or neglected children were selected to attend first. Since

the characteristics of these children would be positively correlated with attendance

at residential school and potentially negatively correlated with their children’s educa-

tional attainment, we could expect the coefficient on RSp in equation 4.1 to be biased

downward.

A natural extension of Feir (2016b) would be to reconstruct their instrumental

9This figure is based on the marginal effect from a probit regression of high school graduation on
residential school attendance and a number of controls.
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variables for parental residential school attendance to evaluate the effect on chil-

dren’s outcomes. To do this, I would need parent’s age and community of origin.

Unfortunately, the APS does not contain any additional information on parental

characteristics besides whether or not they attended a residential school, which makes

construction of the original instruments problematic. Furthermore, the APS cannot

be linked to past censuses to obtain family characteristics due to technical infeasi-

bility. Therefore, to address the potential endogeneity of parental residential school

attendance under the limitations of the available data, I supplement the OLS results

with the methodology of Oster (2017). This framework is an extension of the work

of Altonji et al. (2005) which effectively bounds the selection on unobservables under

a proportional selection hypothesis, while taking into account movements in the R-

squared induced by adding controls. Following the recommendations of Oster (2017)

I assume that the selection on unobservables is 1 times that of observables, and I set

the maximum allowable R-squared to be equal to 1.3.10. In Appendix C.1 I perform

an additional sensitivity analysis using the methodology of Altonji et al. (2005) where

I bound the estimates of the parental residential schooling effect using the estimates

of selection computed by Feir (2016b).

4.4.1 High School Graduation

Figure 4.4 presents the evolution of high school graduation for students born between

1925 and 1990. The figure is constructed by pooling the 2001, 2006, and 2012 APS

and grouping students into year of birth cohorts and by whether or not they have

at least one parent who attended a residential school. Each black dot represents the

10This value for the maximum R-squared is a threshold for which 90% of randomized control trials
in leading economics journals would survive.
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graduation rate of students born in the corresponding year who do not have a parent

who attended a residential school (or do not know whether either of their parents

attended a residential school), and each red dot represents the graduation rate of

students born in the corresponding year who have at least one parent who attended a

residential school. Starting with cohorts born in approximately 1940 a gap begins to

emerge between the high school graduation rates of those born to residential school

survivors and those whose parents did not attend residential school. By 1975 this gap

is large–approximately 10 percentage points–and remains large for cohorts born in

1990. The main objective of the ensuing empirical section is to quantify the magnitude

of this gap, accounting for observables and potential selection issues surrounding

residential school attendance, and then to examine the mechanisms that may explain

the differences in outcomes between those whose parents attended residential school

and those whose parents did not.

The results from estimating equation 4.1 are presented in Table 4.3. In each

column, the dependent variable is an indicator for whether or not the individual

graduated from high school and 0 otherwise. Each column adds an additional control

(or set of controls) from the previous column to examine how the coefficient of interest

γ̂ varies with observables. All columns control for the survey wave–either 2001, 2006,

or 2012 APS–so that the results of column (1) will differ slightly from the summary

statistics.

In each column, the effect of having a parent attend a residential school is statis-

tically different from 0 and economically meaningful. In Column (8), where I include

the full set of controls and fixed effects, the coefficient estimate suggests that students

whose parents attended a residential school are nearly 6.5 percentage points less likely
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to complete high school. The Oster (2017) correction for this coefficient suggests an

intergenerational residential school effect of approximately -1.5 percentage points.

While this result is quite different from the OLS estimate, both estimates point to

the conclusion that the residential school system has resulted in a lasting negative

effect on human capital attainment among Indigenous peoples across Canada.

Residential schooling appears to have had a larger effect on those living in the

western provinces, as shown in Table 4.4. For those living in British Columbia,

Alberta, Manitoba, and Saskatchewan, students whose parents attended a residential

school are 8.4 percentage points less likely to graduate from high school themselves.

The Oster (2017) correction for this estimate suggests that the residential school

system lowered high school graduation rates among the children of those who attended

by approximately 3 percentage points.

Given that the nature of the residential school system, as well as who had control

over the administrative process of the schools, changed over time, Table 4.5 investi-

gates whether the intergenerational effects of residential schools differ across decades.

I estimate a separate specification for each decade of birth and perform this exercise

separately for the full sample and for those living in the western provinces. In both

samples, those born between 1960 and 1990 are driving the negative correlation be-

tween parental residential school attendance and high school graduation. The Oster

(2017) correction also supports this finding, with the largest effects showing up for

those born in the 1970s and 1980s and in the western provinces. The bias-corrected

estimates for these decades and sample suggest that those born in the 1970s and 1980s

to parents who attended a residential school are nearly 6 and 3 percentage points less

likely to graduate themselves, respectively.
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One factor that may explain why children born in later years are more adversely

affected by having a parent attend a residential school could have to do with the

patterns of abuse that occurred in the schools. It is likely that students born in the

70s and 80s had parents who attended residential schools at the peak of the school

system (between the 40s and 60s). Feir (2016b) finds that the increase in high school

graduation for those who attended a residential school was not present for students

who attended highly abusive schools. A working paper version of Feir (2016b) notes

that there were more reported cases of abuse in later decades. If traumas can be

transmitted intergenerationally and if parents in the 70s and 80s were more likely to

attend a highly abusive school, then this may be a possible reason for the differential

findings across decades.11

4.4.2 Additional Outcomes

I now turn to an analysis of some of the other factors that are potentially affected by

a parent having attended a residential school. I examine other measures of human

capital and employment, health, and involvement in traditional activities. It is not

clear whether these outcomes are a consequence of the same channels through which

high school graduation is affected, or whether they are a product of reduced human

capital acquisition, which in turn affects other outcomes.

Human Capital Outcomes

Table 4.6 displays the parental residential school effect for a set of other education

outcomes as well as an employment indicator. For both the full sample and for those

11Cite intergenerational transmission of trauma papers.
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living in the western provinces the largest effects show up for high school graduation.

There does not appear to be any effect on the likelihood of having a trade, college,

or bachelor’s degree; however, students in the full sample whose parents attended a

residential school are slightly more likely to have some post-secondary certification.

Following the high school result, students whose parents attended a residential school

are less likely to be employed. Applying the Oster (2017) correction reveals a 1.6

percentage point lower likelihood of employment for children of residential school

attendees in the full sample, and a 0.2 percentage point lower likelihood of employment

for the sample of students in western provinces.

Health Outcomes

The health effects associated with education are typically large, with some studies

finding a causal link between high school graduation and health outcomes (Heckman

et al., 2017a,b). Given this relationship, then if residential schooling led to a decline

in the educational attainment of subsequent generations, we would expect to see

worse health outcomes among those whose parents attended a residential school.

Table 4.7 investigates this connection by looking at the likelihood that an individual

drinks heavily, smokes daily, reports being in excellent health, reports being in poor

health, or has been diagnosed with diabetes.12. Individuals whose parents attended a

residential school are more likely to smoke, are less likely to report being in excellent

health, are more likely to have been diagnosed with diabetes, and are marginally

more likely to report being in poor health. These results hold even after applying the

12Drinking heavily is defined as 5 or more drinks between 2 and 7 times per week. Self reported
health categories range from excellent, very good, good, fair, and poor. Thus, the coefficient on
parental residential schooling in the “Excellent” regression is not the inverse of the coefficient on
parental residential schooling in the “Poor” regression. Diabetes is defined as 1 if an individual has
ever been diagnosed with diabetes by a healthcare professional.
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methodology of Oster (2017).

Traditional Activities

One of the goals of residential schools was to effectively break the link between Indige-

nous children and their Indigenous identity and culture. In accordance with this goal,

scholars have found that the schools led to a decline in traditional activities (Feir,

2016b; Gregg, 2017), which we may expect to persist intergernationally (Fernandez,

2013; Tam, 2015; Nunn, 2012). On the other hand, if traditional livelihood activities

are at odds with the western conventional economic systems, then lower levels of high

school graduation rates among Indigenous youth whose parents attended a residential

school may actually be accompanied by higher involvement in traditional activities.

Table 4.8 shows children whose parents attended a residential school are more

likely to engage in traditional activities, like hunting, fishing, trapping, and gath-

ering, as adults. This finding is in line with the latter two theories connecting the

residential school experience to later generations, but does not favour one possibility

over the other. The coefficient on parental residential schooling in the regression of the

likelihood of speaking an Aboriginal language provides some insight into which con-

jecture may be more accurate. After accounting for selection using the Oster (2017)

methodology, students whose parents attended a residential school are less likely to

speak an Aboriginal language themselves. If low levels of high school graduation was

the reason behind an increase in traditional livelihood activities like hunting and gath-

ering, it is paradoxical to find a decline in the likelihood of speaking an Aboriginal

language. The more plausible explanation is that healing initiatives that incorpo-

rate traditional ways of life were successful in reviving some of the cultural practices
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among Indigenous groups.

4.4.3 High School Graduation: Mechanisms

The negative link between parental residential school attendance and children’s high

school graduation is at odds with the existing literature on the intergenerational trans-

mission of human capital (Black et al., 2005; Oreopoulos, 2006; Black and Devereux,

2010; Corak, 2013; Chetty et al., 2014). The experiences of those who attended the

school may have resulted in a distrust in mainstream educational institutions and

these attitudes may have persisted intergenerationally (Thibodeau and Peigan, 2007;

Loppie et al., 2014; Feir, 2016a). Alternatively, removing children from their par-

ents without strong role models for parenting, may have led to subsequent issues in

the home environment of children whose parents attended a residential school (Truth

and Reconciliation Commission of Canada, 2015a; Partridge, 2010). This section at-

tempts to gain an understanding of which, if either, of these explanations is more

likely. Throughout the section I focus on the full sample.

I begin by examining the effects of parental residential schooling by survey wave.

Table 4.9 reports these results, where it is clear that the negative correlation between

parental residential schooling and children’s high school graduation is larger in the

2006 and 2012 waves. While both the 2001 and 2006 results are positive when using

the Oster (2017) correction, the 2001 results are not statistically different from 0.13

This may suggest that the 2001 wave is in some way fundamentally different from the

2006 and 2012 waves. The most obvious possibility is that the 2001 wave contains

13This finding is similar to Feir (2013b) who examines the adult outcomes of the children of resi-
dential school survivors using the 2001 APS and finds little correlation between parental residential
school attendance and high school graduation.
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both the on- and off-reserve population. Accordingly, Table 4.10 tests whether the

parental residential school effect is different for those living on-reserve compared to

those living off-reserve. The results indicate that the positive effect is entirely driven

by those living on-reserves.

Finding that students whose parents attended a residential school are more likely

to graduate high school themselves if they live on a reserve is more in line with the

theory that residential schools led to a distrust in mainstream educational institu-

tions. When students are educated in an environment that is more in touch with

their culture, then human capital accumulation persists intergenerationally. Recall,

the economic literature on the effects of residential schools on those who attended

them find that residential schools increased the educational attainment of their at-

tendees (Feir, 2016b; Gregg, 2017). We should therefore expect the human capital

of subsequent generations to be higher, as well. Table 4.10 demonstrates that this is

possible under the right conditions. It also suggests that culture can be an important

way to mitigate historical traumas.

If residential schooling resulted in generations of adults who had not been exposed

to parental role models as children then we may expect to see a higher number of

residential school attendees have no, or low, expectations regarding their children’s

educational attainment. The 2012 APS contains a set of questions regarding parents

hopes or aspirations for their children’s educational attainment. Since the 2012 APS

also contains questions on people’s own experiences with residential schools, in ad-

dition to information on whether or not they have children, I can examine whether

parents who attended residential schools themselves have different expectations re-

garding their children’s educational outcomes compared to parents who did not attend
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a residential school. I restrict the sample to include only the 2012 APS and to include

only individuals who have children and then estimate OLS regressions of the form

aspirationirt = α + γRS parentirt + Xirtβ + ψr + ζt + εirt, (4.2)

where the dependent variable aspirationirt is now an indicator for whether the parent

listed a particular level of education as an aspiration for their child’s educational

attainment. The outcomes I study are whether the parent has no aspirations for

their child’s education, “None”, or whether they respond with high school, a trade,

college, university, more than high school, or a post-secondary degree to the question

“How far do you hope that [your child] will go in school?”. The right hand side of

equation 4.3 is identical to equation 4.1.

Table 4.11 presents the results of estimating equation 4.2. I find no systematic

correlation between parents’ residential school experiences and future aspirations for

their children. None of the coefficients are statistically different from 0.

The final exercise I implement to shed light on the potential mechanisms behind

the negative correlation between children’s educational attainment and their parent’s

attendance at residential school is to look at the reasons why those who chose to leave

high school made that decision. I run the following estimation

reasonirt = α + γRS parentirt + Xirtβ + ψr + ζt + εirt, (4.3)

where the dependent variable reasonirt is an indicator for whether the individual listed

a particular explanation as a reason for why they left high school, and the controls are

the same as equations 4.1 and 4.2. For these specifications, I pool the 2001 and 2006
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APS for each explanation. However, I exclude 2012 due to the fact that, while there

was some overlap in the reasons for leaving that were listed, they were not consistent

across survey waves and were particularly different for the 2012 survey. I also restrict

the sample to include only individuals who did not complete high school. Figure 4.5

presents the results of this exercise, where each red circle represents the coefficient

estimate on RSparent for a separate regression. The Oster (2017) corrected coefficients

are represented by red triangles. Dotted lines represent 90% confidence intervals.

There are several reasons students chose to leave high school that are more com-

monly reported by students whose parents attended a residential school. For instance,

the children of residential school attendees are more likely to leave high school due

to issues with alcohol and drugs, they are more likely to have been expelled, and

are more likely to report leaving due to problems at home, having to engage in child

care,14 or having to work. Students whose parents attended a residential school are

statistically less likely to report that they left school over health reasons,15 and are

less likely to refuse to provide an answer to the question. They are also less likely

to report that they left high school because they had wanted to work, but the sign

on this estimate flips once the Oster (2017) correction is taken into account. The

remainder of the reasons produced estimates that were not statistically different from

zero.

The analysis of the reasons why students chose to leave high school does not

strongly favour one explanation over the other as to why we observe a negative cor-

relation between parental residential school attendance and educational outcomes of

14It should be noted that this includes both individuals who become pregnant and must take care
of their own children and individuals who had to take care of siblings or relatives children.

15It is not clear whether these are due to physical health problems or mental health problems like
addiction, depression, etcetera.
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subsequent generations. Some of the reasons that were found to be statistically differ-

ent between the children of residential school attendees and those whose parents did

not attend a residential school–having to work and involvement in childcare–suggests

that they may have faced hardships at home, possibly due to a lack of support from

their own parents. This explanation fits with the narrative that residential schools

left generations of individuals without the proper parenting and family skills that are

typically developed from observing ones own family and home environment. However,

students whose parents attended a residential school are less likely to report that they

left as a result of poor health, whereas one might expect the reverse if there was a

lack of parenting among this population. Other statistical differences, like the abuse

of alcohol or drugs, and a higher likelihood of being expelled from school, could be

consistent with either mechanism.

4.5 Conclusion

This paper identifies a puzzle in the intergenerational transmission of human capital

in the context of the Indian residential school system in Canada. The residential

school system was a policy of forcible assimilation that was used by governments in

the United States, Canada, New Zealand, Australia, and Greenland, to subjugate

the Indigenous populations of the lands. Recent empirical work examining residen-

tial schools in Canada and the United States has shown that the policy was largely

successful in economically and culturally assimilating Indigenous populations, in that

those who attended them had better educational and employment related outcomes,

but that this was at the expense of Indigenous cultures (Gregg, 2017; Feir, 2016b).

Given that the literature on the intergenerational transmission of human capital
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suggests that parents that are more educated tend to have children that are more

educated, we would expect children of residential school survivors to have higher

levels of educational attainment compared to those whose parents did not attend.

The empirical challenge in identifying this connection is that the selection of children

into residential schools was not a random and unfortunately the existing data presents

limitations to adapting any of the existing methodologies that have been employed

to account for this selective process. I therefore rely heavily on the methodology of

Oster (2017) to assess the likely bias that results from estimating the effect of parental

residential schooling on adult outcomes. The conclusions of in this paper are robust

to this exercise.

I provide evidence that shows that those whose parents attended a residential

school are 6.5 percentage points less likely to graduate from high school themselves.

This correlation is larger for individuals living in western provinces, where there were

limited rights to self government and therefore where parents had less influence over

children’s attendance at residential schools. It is also larger in later decades, perhaps

because the parents of children born in later decades may have attended more abusive

schools Feir (2015). Parental attendance at residential school is also associated with a

lower likelihood of being employed, worse reported health outcomes, but an increased

involvement in traditional activities, although at this point it is not clear whether

the increase in traditional activities is mechanically related to the education and

employment effects.

The most common explanations put forth for the negative correlation between

parental residential school attendance and children’s outcomes are twofold. On the

one hand, removing children from their own families and placing them in live-in
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institutions without strong role models for parenting may have led to generations of

children who, as adults, lacked appropriate parenting skills. On the other hand, this

process may have created a sense of distrust in mainstream educational institutions

that has persisted across generations. I present evidence that is consistent with

both narratives, suggesting that solutions put forth to reduce gaps in educational

attainment will need to be mindful of all of the potential channels through which the

effects of residential schools may persist intergenerationally.
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4.6 Tables for “The Intergenerational Legacy of

Indian Residential Schools”

Table 4.1: Sample selection and basic descriptive statistics

Full Knows

Sample History

Attendede RS 0.062 0.063

(0.240) (0.243)

One Parent RS 0.135 0.143

(0.342) (0.350)

Both Parents RS 0.054 0.067

(0.225) (0.250)

Any Parent RS 0.189 0.210

(0.391) (0.408)

N. Obs 2,329,120 1,845,030

Notes: N. Obs are weighted counts.
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Table 4.2: Descriptive statistics
Know History Western Provinces

Parent RS No Parent RS Diff Parent RS No Parent RS Diff

A: Covariates

Attended RS 0.209 0.032 0.177∗∗∗ 0.213 0.026 0.187∗∗∗

(0.006) (0.001) (0.006) (0.007) (0.001) (0.007)

Status Indian 0.696 0.231 0.464∗∗∗ 0.755 0.240 0.515∗∗∗

(0.008) (0.003) (0.008) (0.008) (0.004) (0.009)

First Nation 0.730 0.341 0.390∗∗∗ 0.785 0.351 0.434∗∗∗

(0.007) (0.004) (0.008) (0.007) (0.005) (0.009)

Métis 0.193 0.378 -0.184∗∗∗ 0.203 0.442 -0.238∗∗∗

(0.006) (0.004) (0.007) (0.007) (0.005) (0.009)

Inuit 0.052 0.028 0.024∗∗∗ 0.008 0.006 0.003∗∗

(0.002) (0.001) (0.002) (0.001) (0.000) (0.001)

Male 0.425 0.454 -0.029∗∗∗ 0.417 0.454 -0.037∗∗∗

(0.008) (0.004) (0.009) (0.009) (0.005) (0.010)

On-Reserve 0.077 0.013 0.064∗∗∗ 0.084 0.014 0.070∗∗∗

(0.002) (0.000) (0.002) (0.002) (0.000) (0.002)

Closest RS 67.544 103.601 -36.057∗∗ 44.104 58.029 -13.925∗∗∗

(1.412) (0.879) (1.664) (1.003) (0.648) (1.195)

Birth Year 1965 1964 1.004∗∗∗ 1965 1965 0.012

(0.223) (0.114) (0.250) (0.247) (0.135) (0.281)

B: Education Outcomes

High School 0.440 0.607 -0.168∗∗∗ 0.430 0.616 -0.185∗∗∗

(0.008) (0.004) (0.009) (0.009) (0.005) (0.010)

Trade 0.104 0.110 -0.006∗∗∗ 0.096 0.107 -0.010∗

(0.005) (0.003) (0.005) (0.005) (0.003) (0.006)

College 0.198 0.228 -0.029∗∗∗ 0.197 0.230 -0.032∗∗∗

(0.007) (0.004) (0.007) (0.007) (0.004) (0.009)

Bachelor 0.085 0.113 -0.028∗∗∗ 0.084 0.105 -0.021∗∗∗

(0.004) (0.003) (0.005) (0.005) (0.003) (0.006)

Some PS 0.581 0.620 -0.040∗∗∗ 0.578 0.622 -0.044∗∗∗

(0.008) (0.004) (0.009) (0.009) (0.005) (0.010)

C: Other Outcomes

Employed 0.644 0.704 -0.060∗∗∗ 0.638 0.723 -0.085∗∗∗

(0.007) (0.004) (0.008) (0.008) (0.004) (0.009)

Drinks Heavily 0.037 0.032 0.005∗∗ 0.035 0.034 0.000∗∗∗

(0.003) (0.001) (0.003) (0.003) (0.002) (0.003)

Smokes 0.387 0.307 0.081∗∗∗ 0.377 0.304 0.073∗∗∗

(0.008) (0.004) (0.008) (0.008) (0.004) (0.010)

Excellent Health 0.184 0.226 -0.042∗∗∗ 0.179 0.219 -0.041∗∗∗

(0.006) (0.003) (0.007) (0.006) (0.004) (0.007)

Poor Health 0.073 0.054 0.019∗∗∗ 0.077 0.055 0.022∗∗∗

(0.005) (0.002) (0.005) (0.006) (0.002) (0.006)

Diabetes 0.105 0.073 0.031∗∗∗ 0.113 0.075 0.038∗∗∗

(0.005) (0.002) (0.005) (0.006) (0.003) (0.006)

AB Lang 0.519 0.167 0.353∗∗∗ 0.524 0.176 0.349∗∗∗

(0.008) (0.003) (0.008) (0.009) (0.003) (0.009)

Hunt/Trap/Fish 0.401 0.369 0.032∗∗∗ 0.360 0.359 0.001∗∗∗

(0.008) (0.004) (0.008) (0.008) (0.005) (0.009)

Gathering 0.370 0.285 0.085∗∗∗ 0.352 0.267 0.086∗∗∗

(0.007) (0.004) (0.008) (0.008) (0.004) (0.009)

Notes: this table shows sample means from the pooled 2001, 2006, 2012 Aboriginal Peoples Surveys
weighted by the survey weights. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 4.3: Effect of parent’s residential schooling on child’s probability of graduating high school (full sample)

(1) (2) (3) (4) (5) (6) (7) (8)

Parent RS -0.165∗∗∗ -0.175∗∗∗ -0.113∗∗∗ -0.115∗∗∗ -0.0857∗∗∗ -0.0685∗∗∗ -0.0647∗∗∗ -0.0647∗∗∗

(0.019) (0.015) (0.019) (0.019) (0.017) (0.018) (0.018) (0.018)

Gender -0.0573∗∗∗ -0.0573∗∗∗ -0.0587∗∗∗ -0.0590∗∗∗ -0.0590∗∗∗

(0.007) (0.007) (0.007) (0.007) (0.007)

First Nation -0.122∗∗∗ -0.0884∗∗∗ -0.0880∗∗∗ -0.0882∗∗∗

(0.008) (0.008) (0.008) (0.008)

Métis -0.0615∗∗∗ -0.0605∗∗∗ -0.0609∗∗∗ -0.0610∗∗∗

(0.008) (0.009) (0.009) (0.009)

Inuit -0.120∗∗∗ -0.118∗∗∗ -0.115∗∗∗ -0.115∗∗∗

(0.026) (0.026) (0.027) (0.027)

Status -0.0733∗∗∗ -0.0715∗∗∗ -0.0714∗∗∗

(0.017) (0.017) (0.017)

Own RS -0.0362∗ -0.0363∗

(0.018) (0.018)

Closest RS -0.118

(0.477)

Constant 0.577∗∗∗ 0.222∗∗∗ 0.228∗ 0.259∗∗ 0.340∗∗∗ 0.348∗∗∗ 0.346∗∗∗ 142749.5

(0.024) (0.062) (0.117) (0.113) (0.109) (0.105) (0.106) (135413.182)

birth year f.e. X X X X X X X

csd f.e. X X X X X X

Observations 70460 70460 70460 70460 70460 70460 70460 70450

Adj. R2 0.198 0.201 0.208 0.211 0.211 0.211

R2 0.0185 0.0968 0.234 0.237 0.244 0.246 0.247 0.247

Notes: Dependent variable is 1 if individual has a high school degree. Standard errors, clustered by province, are reported in parentheses.
Census wave fixed effects are included in each regression. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 4.4: Effect of parent’s residential schooling on child’s probability of graduating high school (western provinces)

(1) (2) (3) (4) (5) (6) (7) (8)

Parent RS -0.184∗∗∗ -0.187∗∗∗ -0.137∗∗∗ -0.139∗∗∗ -0.106∗∗∗ -0.0879∗∗∗ -0.0837∗∗∗ -0.0836∗∗∗

(0.016) (0.015) (0.006) (0.006) (0.008) (0.013) (0.012) (0.012)

Gender -0.0544∗∗∗ -0.0546∗∗∗ -0.0561∗∗∗ -0.0564∗∗∗ -0.0564∗∗∗

(0.006) (0.006) (0.007) (0.007) (0.007)

First Nation -0.127∗∗∗ -0.0935∗∗∗ -0.0930∗∗∗ -0.0930∗∗∗

(0.013) (0.007) (0.008) (0.008)

Métis -0.0695∗∗∗ -0.0702∗∗∗ -0.0706∗∗∗ -0.0706∗∗∗

(0.011) (0.013) (0.013) (0.013)

Inuit -0.117∗ -0.112∗ -0.109∗ -0.110∗

(0.044) (0.043) (0.043) (0.043)

Status -0.0723∗∗ -0.0707∗∗ -0.0708∗∗

(0.024) (0.025) (0.025)

Own RS -0.0340 -0.0340

(0.020) (0.020)

Closest RS -0.549∗∗∗

(0.060)

Constant 0.584∗∗∗ 0.216∗ 0.201 0.235 0.322∗ 0.336∗ 0.335∗ -38900.2

(0.032) (0.079) (0.153) (0.150) (0.142) (0.141) (0.142) (65285.709)

birth year f.e. X X X X X X X

csd f.e. X X X X X X

Observations 47190 47190 47190 47190 47190 47190 47190 47180

Adj. R2 0.168 0.171 0.178 0.181 0.181 0.181

R2 0.0238 0.101 0.199 0.201 0.209 0.211 0.211 0.212

Notes: Dependent variable is 1 if individual has a high school degree. Standard errors, clustered by province, are reported in parentheses.
Census wave fixed effects are included in each regression. * p < 0.1, ** p < 0.05, *** p < 0.01.
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Table 4.5: Effect of parent’s residential schooling on child’s probability of graduating high school by decade of birth

1920s 1930s 1940s 1950s 1960s 1970s 1980s

Panel A: Full Sample

Parent RS -0.0583 -0.0215 0.0250 -0.0340 -0.0637∗∗ -0.0968∗∗∗ -0.0787∗∗

Oster Correction [-0.07628] [0.02043] [0.08822] [0.02974] [0.00924] [-0.02428] [0.00357]

(0.080) (0.061) (0.034) (0.032) (0.021) (0.025) (0.033)

Observations 1100 3430 7580 13520 17390 17380 8690

Adj. R2 0.537 0.352 0.291 0.216 0.213 0.189 0.154

Panel B: Western Provinces

Parent RS -0.0742 -0.0400 0.0121 -0.0533 -0.0744∗∗ -0.127∗∗∗ -0.0906∗

Oster Correction [-0.13917] [0.01685] [0.06564] [0.01900] [0.00337] [-0.05644] [-0.02753]

(0.082) (0.078) (0.042) (0.030) (0.021) (0.022) (0.039)

Observations 760 2360 5020 8950 11810 11830 5550

Adj. R2 0.426 0.358 0.252 0.194 0.162 0.144 0.103

Notes: Dependent variable is 1 if individual has a high school degree. Standard errors, clustered by province are reported in parentheses.
All specifications include the full set of controls, as well as census wave, year of birth, and census subdivision fixed effects. * p < 0.1,
** p < 0.05, *** p < 0.01
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Table 4.6: Effect of parent’s residential schooling on human capital outcomes

High School Trades College Bachelor’s Some PS Employed

Panel A: Full Sample

Parent RS -0.0647∗∗∗ -0.000941 -0.00513 -0.00815 0.0149∗ -0.0303∗∗∗

Oster Correction [-0.01421] [0.00164 ] [0.00625] [0.00139] [0.04086] [-0.01609]

(0.018) (0.008) (0.009) (0.005) (0.008) (0.008)

Observations 70450 70450 70450 70450 70450 70450

Adj. R2 0.211 0.0882 0.0920 0.0918 0.133 0.228

Panel B: Western Provinces

Parent RS -0.0836∗∗∗ -0.00568 -0.0124 -0.00707 0.0106 -0.0302∗∗

Oster Correction [-0.03021] [-0.00343] [-0.00236] [-0.00009] [0.03796] [-0.00206]

(0.012) (0.007) (0.010) (0.007) (0.010) (0.011)

Observations 47180 47180 47180 47180 47180 47180

Adj. R2 0.181 0.0726 0.0799 0.0657 0.108 0.206

Notes: Standard errors, clustered by province are reported in parentheses. All specifications include
the full set of controls, as well as census wave, year of birth, and census subdivision fixed effects. *
p < 0.1, ** p < 0.05, *** p < 0.01
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Table 4.7: Effect of parent’s residential schooling on health outcomes

Drink Smoke Excellent Health Poor Health Diabetes

Panel A: Full Sample

Parent RS 0.00172 0.0480∗∗∗ -0.0232∗∗∗ 0.0142∗∗ 0.0191∗∗∗

Oster Correction [ -0.00004] [0.03238] [-0.01424] [0.01181 ] [ 0.01320 ]

(0.004) (0.008) (0.005) (0.006) (0.006)

Observations 70450 70450 70450 70450 70450

Adj. R2 0.0530 0.0955 0.0899 0.0932 0.129

Panel B: Western Provinces

Parent RS -0.000306 0.0486∗∗∗ -0.0214∗∗ 0.0114 0.0197∗

Oster Correction [-0.00069] [0.03579] [-0.01142] [0.00616] [0.01004]

(0.005) (0.009) (0.007) (0.007) (0.008)

Observations 47180 47180 47180 47180 47180

Adj. R2 0.0483 0.0715 0.0689 0.0804 0.127

Notes: Standard errors, clustered by province are reported in parentheses. All specifications include
the full set of controls, as well as census wave, year of birth, and census subdivision fixed effects. *
p < 0.1, ** p < 0.05, *** p < 0.01
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Table 4.8: Effect of parent’s residential schooling on traditional activities

Aboriginal Language Hunt/Trap/Fish Gathering

Panel A: Full Sample

Parent RS 0.115∗∗∗ 0.0296∗∗∗ 0.0751∗∗∗

Oster Correction [-0.00869 ] [ 0.02831] [0.07027]

(0.014) (0.006) (0.004)

Observations 70450 70450 70450

Adj. R2 0.394 0.203 0.131

Panel B: Western Provinces

Parent RS 0.116∗∗∗ 0.0279∗∗∗ 0.0780∗∗∗

Oster Correction [-0.01518] [0.04148] [0.07371]

(0.017) (0.005) (0.004)

Observations 47180 47180 47180

Adj. R2 0.333 0.171 0.103

Notes: Dependent variable is 1 if individual has a high school degree. Standard errors, clustered by
province are reported in parentheses. Census wave fixed effects are included in each regression. Ge-
ographic controls include a second order polynomial in latitude and longitude of census subdivision.
* p < 0.1, ** p < 0.05, *** p < 0.01

Table 4.9: Effect of parent’s residential schooling on child’s probability of graduating
high school by survey wave (full sample)

2001 2006 2012

Parent RS -0.0326 -0.0418∗∗∗ -0.122∗∗∗

Oster Correction [0.02642] [0.01946] [-0.09521]

(0.025) (0.013) (0.025)

Observations 38530 19620 12300

Adj. R2 0.281 0.199 0.234

Notes: Dependent variable is 1 if individual has a high school degree. Standard errors, clustered by
province are reported in parentheses. Census wave fixed effects, year of birth fixed effects, census
subdivision fixed effects, and geographic controls are included in each regression. * p < 0.1, **
p < 0.05, *** p < 0.01
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Table 4.10: Effect of parent’s residential schooling on child’s probability of graduating
high school for those living on- versus off- reserve (2001 sample)

On-Reserve Off-Reserve

Parent RS 0.0317∗∗∗ -0.0397

Oster Correction [0.02578] [0.00061]

(0.029) (0.009)

Observations 9960 28580

Adj. R2 0.113 0.269

Notes: Dependent variable is 1 if individual has a high school degree. Standard errors, clustered by
province are reported in parentheses. Census wave fixed effects, year of birth fixed effects, census
subdivision fixed effects, and geographic controls are included in each regression. * p < 0.1, **
p < 0.05, *** p < 0.01

Table 4.11: Effect of parent’s residential schooling on aspirations for child’s educa-
tional attainment (full sample)

None High School Trades College University > High School Post Secondary

Own RS 0.00484 -0.0219 -0.00797 -0.00527 0.0416 -0.0202 0.00825

Oster Correction [0.00743] [-0.05138] [-0.00791] [-0.01199] [0.06960] [-0.01074] [0.03881]

(0.006) (0.031) (0.009) (0.026) (0.042) (0.029) (0.035)

Observations 8520 8520 8520 8520 8520 8520 8520

Adj. R2 0.0582 0.159 0.196 0.151 0.172 0.0859 0.168

Notes: Standard errors, clustered by province are reported in parentheses. All columns include the
full set of controls, as well as census wave, year of birth, and census subdivision fixed effects. *
p < 0.1, ** p < 0.05, *** p < 0.01
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4.7 Figures for “The Intergenerational Legacy of

Indian Residential Schools”

Figure 4.1: Thomas Moore “before and after tuition”

Description: From the Department of Indian Affairs Annual Report of 1904.
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(a) The education clause contained in Treaty 1, which was signed between the Queen
and the Chippewa and Cree Indians of Manitoba and adjacent country in 1871.

(b) The education clause contained in Treaty 7, which was signed between the Queen and
Blackfoot (and other) tribes in 1877. Retrieved from Library and Archives Canada microfilm
T-9939.

Figure 4.2: Examples of the education clauses contained in Treaty 1 and Treaty 7

Description: Retrieved from Library and Archives Canada microfilm T-9940.
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Figure 4.3: Location of residential schools and Indigenous communities in Canada

Description: The location of residential schools was compiled from the Aboriginal
Healing Foundation (AHF), supplemented with records from the Anglican Church of
Canada, and court documents from the Newfoundland and Labrador Lawsuit Against
Residential Schools.
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Figure 4.4: The evolution of high school graduation rates among Indigenous students
between 1925 and 1995

Description: The curves show the graduation rates of students who have at least one
parent who was a student at a federal residential school (dashed red) and students
who either do not know if their parents attended residential school or know that
neither parent attended residential school (solid black). Data used to construct the
plot are from the 2001, 2006 and 2012 waves of the Aboriginal People’s Surveys.
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Figure 4.5: Estimates of the reasons for leaving high school

Description:Coefficient estimates and 90% confidence intervals for regressions of the
reason for leaving high school on an indicator for whether or not a parent attended
a residential school. Red circles indicate coefficient estimates, while red triangles
indicate the Oster (2017) correction.



Chapter 5

Conclusion

This thesis has examined two of the ways in which the Canadian government has fallen

short of providing a treaty right to education. I first show that educational outcomes

tend to be lower for Indigenous students compared to their white counterparts and

then I examine the long-run implications of two major education policies enacted by

the Canadian government for Indigenous students.

Chapter 2 uses the results of a math test administered to off-reserve children to

show that there is a sizeable achievement gap between Indigenous students and their

white counterparts. Accounting for the return to and level of observable character-

istics reduces this gap in the left tail of the distribution, but a large gap remains in

the right tail of the distribution. As it turns out, parental income and education are

the most important observable determinants of the test score gap, suggesting that

policies that target these factors may be beneficial in reducing the test gap.

The second chapter analyzes one of the largest targeted student aid programs in

166
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Canadian history. The Post-Secondary Educational Assistance program was origi-

nally established in 1977 to help Status Indian and Inuit students cover their post-

secondary education costs, but it was reduced in magnitude in the late 1980s. I

use the program cutbacks as a source of exogenous variation in the expected cost of

schooling to understand how changes in the costs of higher education affect the ed-

ucational attainment and labour market outcomes of Indigenous peoples. The novel

result in the paper is that, aside from decreases in community college completion,

there was also a reduction in high school graduation among students living on Indian

reserves. In the long-run the program cutbacks led to a reduction in labour supply

among those affected by the cutbacks.

The final chapter studies the intergenerational legacy of Indian residential schools.

I show that students whose parents attended a residential school have lower levels of

educational attainment compared to those whose parents did not attend a residential

school, despite the fact that residential schools increased the educational attainment of

those who attended. I provide evidence that this is in line with two hypotheses. First,

the lack of parental role models in the residential school system may have manifested

itself in today’s parenting practices. Second, the residential school system led to a

breakdown in trust between many Indigenous peoples and mainstream educational

institutions. I show that other outcomes that are commonly affected by educational

attainment, like labour supply and health, are also adversely affected if one’s parent

attended a residential school.

The findings in this thesis are in some ways specific to Indigenous peoples in

Canada, but in other ways, they provide insight into the unique determinants of

human capital levels among other marginalized groups. For instance, Chapter 3 shows
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that changes in the cost of higher education can have substantial indirect effects on

high school graduation, and this is particularly true for students living in areas where

the return to a high school degree is low. The chapter focusses on Indian reserves

as an example of a “low return to high school area”, but these findings may also be

generalizable to other rural areas, or in certain urban areas where the perceived return

to a high school degree is low. This result is new to the student aid literature, and

therefore suggests an additional effect that needs to be internalized when evaluating

student aid programs.

The literature on the intergenerational transmission of human capital assumes that

parental educational attainment and children’s educational attainment is positively

correlated, but Chapter 4 provides an example of a situation where this correlation

breaks down. This finding has two broader implications: (i) understanding the rele-

vance of historical episodes can be particularly important for understanding current

differences in educational attainment across groups; and (ii) institutional trust is a

plausible determinant of human capital accumulation.

Although this work has shown how two specific policies have impeded the hu-

man capital acquisition of some Indigenous groups in Canada, the findings of this

work also suggest that there are reasons to be hopeful as we look to the future.

In 2017-2018, Indigenous Services Canada invested an additional $90 million in the

Post-Secondary Student Support Program, which will assist over 4,600 additional

students in obtaining post-secondary certifications.1 Since 1977 many Indigenous

nations across the country have entered into self-government negotiations with the

federal government, allowing Indigenous governments to decide for themselves the

1Information retrieved from: https://www.sac-isc.gc.ca/eng/1100100033682/

1531933580211

https://www.sac-isc.gc.ca/eng/1100100033682/1531933580211
https://www.sac-isc.gc.ca/eng/1100100033682/1531933580211
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types of programs and services that will be available in their communities. In some

cases, these include agreements that relate specifically to education, relinquishing

the federal government’s control over the types of education programs and curric-

ula that are offered to Indigenous students into the hands of the Indigenous nations

themselves.2 What remains true is that the development of any social programs that

target specific labour market objectives requires data driven analyses.

2See, e.g., the Education Agreement in Nova Scotia: http://kinu.ca/

introducing-mikmaw-kinamatnewey and the Anishinabek Nation Education Agreement in
Ontario: https://www.aadnc-aandc.gc.ca/eng/1502376429223/1502376490593.

http://kinu.ca/introducing-mikmaw-kinamatnewey
http://kinu.ca/introducing-mikmaw-kinamatnewey
https://www.aadnc-aandc.gc.ca/eng/1502376429223/1502376490593
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Canada de 1986 à 2001. Ph. D. thesis, University of Montréal.
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Table A.1: IPW Difference in Test Scores between Minority and White Students
(1) (2) (3) (4) (5) (6) (7)

Indigenous -0.409∗∗∗ -0.347∗∗∗ -0.340∗∗∗ -0.332∗∗∗ -0.309∗∗∗ -0.318∗∗∗ -0.314∗∗∗

(0.033) (0.032) (0.030) (0.029) (0.027) (0.025) (0.022)

Black -0.252∗ -0.223∗ -0.226∗ -0.218∗ -0.252∗∗ -0.258∗∗ -0.245∗∗

(0.119) (0.112) (0.104) (0.102) (0.079) (0.082) (0.104)

South Asian 0.0645 0.128∗∗ 0.130∗∗ 0.113∗∗ 0.123∗∗ 0.143∗∗∗ 0.149∗∗∗

(0.053) (0.048) (0.046) (0.047) (0.039) (0.043) (0.037)

Chinese 0.446∗∗∗ 0.426∗∗∗ 0.423∗∗∗ 0.419∗∗∗ 0.460∗∗∗ 0.462∗∗∗ 0.450∗∗∗

(0.076) (0.091) (0.096) (0.097) (0.099) (0.100) (0.115)

Other -0.0468 -0.00628 -0.00635 -0.00585 0.00696 0.0102 0.00655

(0.035) (0.039) (0.039) (0.039) (0.037) (0.036) (0.038)

Immigrant 0.270∗∗ 0.312∗∗ 0.310∗∗ 0.308∗∗ 0.275∗∗∗ 0.274∗∗∗ 0.269∗∗∗

(0.098) (0.106) (0.106) (0.102) (0.075) (0.079) (0.082)

LICO Ratio 0.108∗∗∗ 0.108∗∗∗ 0.102∗∗∗ 0.0720∗∗∗ 0.0702∗∗∗ 0.0658∗∗∗

(0.015) (0.016) (0.017) (0.010) (0.011) (0.009)

Male -0.0389 -0.0387 -0.0394 -0.0366 -0.0389

(0.050) (0.050) (0.053) (0.052) (0.052)

Single Parent -0.0955∗∗ 0.0723∗ 0.0703∗ 0.0629∗

(0.035) (0.033) (0.033) (0.034)

Number of Siblings 0.0409∗∗ 0.0386∗∗ 0.0350∗

(0.015) (0.015) (0.017)

PCG High School 0.223∗∗∗ 0.213∗∗∗ 0.210∗∗∗

(0.035) (0.034) (0.031)

PCG Post-Secondary 0.0883∗ 0.0855∗ 0.0753

(0.045) (0.045) (0.042)

Spouse High school 0.112∗∗∗ 0.108∗∗∗ 0.106∗∗∗

(0.014) (0.015) (0.016)

Spouse Post-Secondary 0.140∗∗∗ 0.135∗∗∗ 0.132∗∗∗

(0.023) (0.022) (0.021)

Low Birth Weight -0.192∗∗∗ -0.187∗∗∗

(0.022) (0.024)

Teenage Mother -0.212∗∗∗ -0.206∗∗∗

(0.039) (0.041)

Public School -0.0101

(0.121)

Catholic School -0.0181

(0.135)

Private School 0.314∗

(0.140)

Other School 0.822∗∗

(0.280)

Constant 0.511∗∗∗ 0.285∗∗∗ 0.305∗∗∗ 0.335∗∗∗ -0.0479 -0.0128 0.0103

(0.036) (0.040) (0.056) (0.066) (0.099) (0.102) (0.206)

Observations 34500 34500 34500 34500 34500 34500 34500

Adj. R2 0.134 0.157 0.158 0.159 0.178 0.181 0.187

Notes: The dependent variable in each column is the standardized math score. Standard errors
clustered by province are in parentheses. Omitted schooling categories is whether the school in-
formation is missing, and the omitted category for parental education is no formal schooling. All
columns include CMA-province, age, and survey wave fixed effects. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table A.2: Heckman Corrected Estimates of Test Score Gap
(1)

Heckman Adjusted Estimates

Indigenous -0.220∗∗∗

(0.045)

Black -0.140∗∗

(0.065)

South Asian 0.231∗∗∗

(0.064)

Chinese 0.489∗∗∗

(0.060)

Other -0.0194

(0.016)

Constant 0.165∗∗

(0.079)

Pr(Wrote Test)

Indigenous -0.284∗∗∗

(0.057)

Black 0.0868

(0.100)

South Asian -0.264∗∗∗

(0.083)

Chinese 0.235∗∗

(0.099)

Other -0.249∗∗∗

(0.020)

Constant 0.226∗∗∗

(0.078)

atanhρ -0.00211

(0.038)

ln(σ) -0.0959∗∗∗

(0.004)

Notes: The dependent variable in the top panel is the standardized math score. The dependent
variable in the second panel is whether the individual wrote the math test. Standard errors clustered
by province are in parentheses. All columns include the full set of controls, as well as province, age,
and survey wave fixed effects. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table A.3: Difference in Test Scores between Minority and White Students by Age
8 9 10 11 12 13 14 15

Indigenous -0.185 -0.0837 0.0316 -0.262 -0.493∗∗ -0.494∗∗∗ -0.296∗∗ -0.550∗∗

(0.172) (0.185) (0.115) (0.196) (0.165) (0.148) (0.100) (0.176)

Black -0.383 -0.403∗∗∗ -0.214 -0.682∗∗∗ -0.0804 -0.508∗∗ -0.424∗∗ -0.233

(0.213) (0.048) (0.151) (0.103) (0.061) (0.217) (0.187) (0.236)

South Asian 0.140 0.590∗∗∗ 0.231∗∗∗ 0.401∗∗ -0.00872 0.225∗∗ 0.242∗ 0.114

(0.127) (0.108) (0.023) (0.134) (0.058) (0.077) (0.117) (0.188)

Chinese 0.860∗∗∗ 0.0928 0.779∗∗∗ 0.113∗ 0.694∗∗ 0.327∗∗∗ 0.824∗∗ 0.404∗∗∗

(0.229) (0.077) (0.061) (0.061) (0.235) (0.081) (0.289) (0.081)

Other 0.00603 0.0885 0.0872∗ -0.0755 0.105 -0.158 -0.00530 -0.0601

(0.054) (0.085) (0.045) (0.050) (0.100) (0.134) (0.076) (0.094)

Immigrant 0.450∗∗∗ 0.534∗∗ 0.203 0.253∗∗∗ 0.312 -0.0532 0.160 0.466

(0.109) (0.222) (0.192) (0.060) (0.222) (0.215) (0.163) (0.332)

LICO Ratio 0.0251 0.0119 0.0457∗∗∗ 0.0761∗∗∗ 0.0397∗ 0.0596∗∗ 0.0813∗∗∗ 0.0960∗∗∗

(0.023) (0.024) (0.010) (0.013) (0.018) (0.021) (0.010) (0.016)

Male -0.0675∗ 0.0949 -0.00632 0.0194 -0.0719 0.00266 -0.0399 -0.139∗∗

(0.036) (0.053) (0.088) (0.070) (0.064) (0.040) (0.069) (0.048)

Single Parent 0.110∗∗ -0.00639 0.0764∗∗ 0.103 -0.0249 0.165∗ 0.108 0.125

(0.038) (0.049) (0.032) (0.060) (0.039) (0.075) (0.069) (0.103)

Number of Siblings 0.00842 0.0626∗∗∗ -0.00958 0.0304 0.0229 0.0430∗∗ 0.0426∗∗ 0.103∗∗

(0.017) (0.018) (0.010) (0.042) (0.013) (0.018) (0.013) (0.035)

PCG High School 0.0413 0.215∗∗ 0.0633 0.177∗∗∗ 0.237∗∗∗ 0.125 0.229∗∗∗ 0.275∗∗∗

(0.036) (0.070) (0.044) (0.043) (0.043) (0.110) (0.043) (0.079)

PCG Post-Secondary 0.0768∗∗ 0.107∗∗ 0.0976 0.158∗∗∗ 0.0798 0.127∗∗∗ 0.168∗∗ 0.134∗∗

(0.027) (0.041) (0.057) (0.025) (0.085) (0.022) (0.052) (0.050)

Spouse High School 0.0978 0.0107 0.162∗∗∗ 0.117 0.0827∗ 0.138∗∗∗ 0.0450 0.0829∗

(0.089) (0.026) (0.023) (0.102) (0.045) (0.040) (0.079) (0.042)

Spouse Post-Secondary 0.225∗∗∗ 0.159∗∗∗ 0.101∗∗ 0.0713 0.101∗∗∗ 0.249∗∗∗ 0.200∗∗∗ 0.0876

(0.037) (0.044) (0.034) (0.049) (0.021) (0.054) (0.057) (0.073)

Low Birth Weight -0.161 -0.0841∗ -0.241∗∗∗ -0.201∗ -0.109∗∗ -0.328∗∗∗ -0.234∗∗∗ -0.0140

(0.101) (0.043) (0.071) (0.103) (0.035) (0.087) (0.055) (0.056)

Teenage Mother -0.0972 -0.177 -0.161∗∗ -0.0443 -0.0770 -0.347∗∗∗ -0.228∗∗∗ -0.453∗∗∗

(0.080) (0.142) (0.059) (0.077) (0.103) (0.106) (0.069) (0.132)

Public School -0.229 0.154 0.127 -0.227 -0.315 0.487∗ 0.100 -0.0250

(0.157) (0.357) (0.102) (0.208) (0.509) (0.220) (0.089) (0.167)

Catholic School -0.370∗∗ 0.264 0.0920 -0.283 -0.259 0.547∗∗ -0.0642 -0.229

(0.161) (0.217) (0.117) (0.198) (0.461) (0.182) (0.160) (0.183)

Private School -0.0603 0.352 0.226∗ 0.104 0.00385 0.715∗∗ 0.368 0.469∗∗

(0.215) (0.312) (0.122) (0.169) (0.544) (0.227) (0.215) (0.162)

Other School -0.239 1.773 0.872∗∗ -0.597 0.0826 1.207∗∗ 0.00687 -0.0949

(0.372) (1.969) (0.275) (0.396) (0.351) (0.468) (0.218) (0.437)

Constant 0.420∗∗ -0.243 0.00803 0.292 0.465 -0.203 -0.711∗∗ -0.756∗∗

(0.168) (0.428) (0.107) (0.204) (0.614) (0.244) (0.269) (0.283)

Observations 3680 3500 4530 4210 5080 4670 4530 4270

Adj. R2 0.133 0.157 0.200 0.216 0.224 0.197 0.160 0.176

Notes: The dependent variable in each column is the standardized math score. Standard errors
clustered by province are in parentheses. Omitted schooling categories is whether the school in-
formation is missing, and the omitted category for parental education is no formal schooling. All
columns include CMA-province and survey wave fixed effects. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table A.4: Difference in Test Scores between Minority and White Students by Cycle
1996-1997 1998-1999 2000-2001 2002-2003 2004-2005 2006-2007 2008-2009

Indigenous -0.303 -0.538 -0.295∗∗ -0.170∗∗ -0.346∗∗ -0.380∗ -0.373∗

(0.210) (0.350) (0.121) (0.073) (0.121) (0.176) (0.178)

Black -0.531∗∗∗ -1.235∗∗∗ -0.250∗ -0.260∗ -0.463∗∗∗ -0.323 -0.220

(0.088) (0.193) (0.131) (0.119) (0.115) (0.286) (0.258)

South Asian -0.135 0.0877 -0.156 0.274∗∗∗ 0.180∗∗∗ 0.243∗∗ 0.446∗∗∗

(0.348) (0.076) (0.095) (0.073) (0.044) (0.097) (0.095)

Chinese 1.019∗∗ 0.916∗∗ -0.0507 0.464∗∗ 0.424∗∗ 0.513∗∗∗ 0.955∗∗∗

(0.429) (0.388) (0.192) (0.149) (0.137) (0.131) (0.220)

Other 0.0368 -0.0906 0.0263 0.0432 0.00372 0.0176 0.0484

(0.074) (0.089) (0.053) (0.044) (0.085) (0.074) (0.081)

Immigrant 0.0476 0.438∗∗ 0.280 0.533 0.507∗ 0.0545 0.498∗∗∗

(0.080) (0.188) (0.165) (0.351) (0.240) (0.192) (0.100)

LICO Ratio 0.0390 0.0642∗∗∗ 0.0567∗∗∗ 0.0523∗∗∗ 0.0511∗∗∗ 0.0777∗∗∗ 0.0742∗∗∗

(0.026) (0.006) (0.009) (0.007) (0.014) (0.010) (0.013)

Male -0.0406 0.0835 0.0138 -0.0120 -0.0922∗ -0.131 -0.204∗∗∗

(0.026) (0.054) (0.046) (0.048) (0.046) (0.083) (0.051)

Single Parent 0.103 0.130 0.0620 0.0963∗∗ 0.155∗∗∗ 0.0484 0.0345

(0.110) (0.079) (0.071) (0.035) (0.029) (0.039) (0.096)

Number of Siblings 0.00929 0.0776∗ 0.0798∗∗ 0.00760 0.0336∗∗∗ 0.0470∗ 0.0320

(0.015) (0.035) (0.029) (0.021) (0.008) (0.024) (0.029)

PCG High School 0.146∗∗∗ 0.0849∗ 0.229∗∗∗ 0.156∗∗ 0.211∗∗∗ 0.137∗∗ 0.150

(0.036) (0.041) (0.038) (0.054) (0.037) (0.057) (0.100)

PCG Post-Secondary 0.0588 0.143∗∗ 0.0982∗∗∗ 0.0901∗∗∗ 0.158∗ 0.212∗∗∗ 0.251∗∗

(0.068) (0.054) (0.028) (0.016) (0.073) (0.044) (0.100)

[1em] Spouse High School 0.135∗∗∗ 0.202∗∗∗ 0.0703 0.0933 0.125∗∗ -0.0362 -0.146

(0.033) (0.047) (0.047) (0.063) (0.050) (0.037) (0.111)

Spouse Post-Secondary 0.244∗∗∗ 0.106 0.111∗ 0.122∗∗∗ 0.109∗∗∗ 0.242∗∗∗ 0.209∗∗∗

(0.022) (0.073) (0.052) (0.024) (0.013) (0.044) (0.063)

Low Birth Weight -0.293∗∗∗ -0.238∗∗ -0.120 -0.0648∗ -0.147∗ -0.161 -0.243∗∗∗

(0.057) (0.082) (0.089) (0.030) (0.066) (0.106) (0.055)

Teenage Mother -0.105 -0.208∗∗ -0.148∗ -0.289∗∗∗ -0.198∗∗∗ -0.273∗∗∗ -0.214∗

(0.059) (0.091) (0.074) (0.084) (0.058) (0.065) (0.105)

Public School 0.0228 -0.0747 · -0.342∗∗∗ -0.937∗∗∗ 0.185 0.300

(0.227) (0.124) (0.087) (0.081) (0.390) (0.169)

Catholic School 0.0151 0.0182 · -0.421∗∗∗ -1.060∗∗∗ 0.0509 0.116

(0.287) (0.116) (0.097) (0.070) (0.393) (0.161)

Private School 0.308∗ 0.330 · -0.137 -0.693∗∗∗ 0.565 0.664∗∗∗

(0.148) (0.266) (0.098) (0.056) (0.435) (0.200)

Other School · 6.642∗∗∗ · -0.401∗∗ -0.880∗∗∗ · ·
(1.128) (0.164) (0.167)

Constant 0.0294 -0.505∗ -0.752∗∗∗ -0.246 0.383∗∗∗ -0.710 -0.712∗∗

(0.338) (0.244) (0.159) (0.158) (0.088) (0.392) (0.260)

Observations 4780 4480 6160 7210 5830 3980 2030

Adj. R2 0.121 0.189 0.132 0.129 0.170 0.172 0.183

Notes: The dependent variable in each column is the standardized math score. Standard errors
clustered by province are in parentheses. Omitted schooling categories is whether the school in-
formation is missing, and the omitted category for parental education is no formal schooling. All
columns include CMA-province and age fixed effects. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.



A
P
P
E
N
D
IX

A
.
T
E
S
T

S
C
O
R
E
S
A
P
P
E
N
D
IX

192

Table A.5: Oaxaca-Blinder Decomposition of Test Score Gap
Explained Unexplained

Indigenous Black Chinese South Asian Indigenous Black Chinese South Asian

LICO Ratio 0.0437∗∗∗ 0.0455∗∗∗ -0.00746 0.0336∗∗∗ -0.0218 0.0410∗∗∗ 0.284∗∗ 0.0132

(0.01) (0.009) (0.011) (0.008) (0.095) (0.013) (0.144) (0.065)

Male 0.00311 -0.00564 -0.00405 0.000316 -0.0888 -0.0605 0.0528 -0.152∗∗

(0.004) (0.008) (0.006) (0.003) (0.064) (0.07 ) (0.043) (0.067)

Single Parent -0.0304∗∗ -0.0431∗∗∗ 0.00215 0.0125∗∗∗ 0.0433 -0.342∗∗∗ 0.0504 0.0117

(0.012) (0.009) (0.004) (0.004) (0.034) (0.127) (0.037) (0.030)

Number of Siblings -0.00755 -0.00796∗∗ -0.00616 -0.0219∗∗∗ 0.249∗∗∗ 0.0815∗ -0.155 0.480∗∗∗

(0.011) (0.003) (0.011) (0.008) (0.052) (0.045) (0.119) (0.078)

PCG High School 0.0250∗∗ 0.0249∗∗∗ -0.00812∗∗ 0.00157 0.430∗∗∗ 0.483∗∗∗ 0.292 0.109

(0.011) (0.004) (0.004) (0.011) (0.08 ) (0.148) (0.256) (0.230)

PCG Post-Secondary 0.0325∗∗∗ 0.0142∗∗∗ -0.00294 -0.0143∗∗∗ -0.000226 0.0808∗ 0.230∗∗∗ 0.0702

(0.009) (0.005) (0.006) (0.004) (0.06) (0.047) (0.041) (0.108)

Spouse High School 0.0306∗∗∗ 0.0348∗∗∗ -0.000041 -0.0105∗∗∗ -0.0735∗∗ -0.383∗ 0.134 -0.0438

(0.009) (0.007) (0.004) (0.003) (0.036) (0.202) (0.081) (0.165)

Spouse Post-Secondary 0.0265∗∗ 0.0274∗∗∗ -0.0109∗∗ -0.0097 -0.0536 0.064 -0.160∗∗ -0.0112

(0.011) (0.007) (0.005) (0.011) (0.052) (0.094) (0.077) (0.059)

Low Birth Weight -0.00279 -0.00495∗∗∗ 0.00146 0.0118 0.0202 -0.00774∗∗ -0.00808 0.0535∗

(0.002) (0.002) (0.003) (0.007) (0.014) (0.004) (0.019) (0.028)

Teenage Mother 0.00450∗ -0.00346∗∗ -0.000152 0.00022 0.0116∗∗ -0.00290∗∗ 0.0396 0.00607

(0.003) (0.001) (0.004) (0.002) (0.005) (0.001) (0.046) (0.008)

Public School 0.000195 -0.0034 0.000567 0.00271 -0.0585 0.0944 -0.0738 -0.350

(0.002) (0.012) (0.004) (0.009) (0.231) (0.234) (0.066) (0.399)

Catholic School 0.000205 0.0114 -0.00504 -0.000226 0.0022 0.0797 -0.00493 -0.144

(0.004) (0.016) (0.008) (0.003) (0.071) (0.146) (0.007) (0.103)

Private School 0.00879∗∗ 0.00109 -0.017 0.000341 0.0266 0.0245 -0.0681 -0.0408

(0.004) (0.005) (0.023) (0.022) (0.037) (0.056) (0.035)

Other School 0.000516 -0.000213 0.000437 -0.0000102 0.00459 -0.000342 0.011 -0.0124

(0.001) (0.000) (0.001 (0.000) (0.005 (0.001 (0.011 (0.014)

Observations 24000 24000 24000 24000 24000 24000 24000 24000

Notes: The dependent variable in each column is the standardized math score. Standard errors clustered by province are in parentheses.
Omitted schooling categories is whether the school information is missing, and the omitted category for parental education is no formal
schooling. All columns include CMA-province and age fixed effects. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01.
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Table B.1: Summary of levels of schooling in Canada

Levels Description

None A person is categorized as having no education if they have not completed high school
or any higher levels of schooling.

High School The respondent must have graduated from high school or completed their high school
equivalency.

Trade Anyone whose highest degree is a trades certificate or registered apprenticeship. This
is typically a 1-2 year program and comprises fields like welding, plumbing, carpentry,
etc.

College College, CEGEP, other non-university degree programs, and university programs be-
low the Bachelor’s level are included in this category. These programs are usually 2-3
years to complete.

University Anyone with a Bachelor’s degree and above is included in this category. The standard
length of a Bachelor’s degree is 4 years, although many people take longer to complete.
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Figure B.1: Fraction of students who applied for funding, received funding, and
received band funding

Description: Band funding would generally have been through the PSEAP or
PSSSP. Data from the 2006 Aboriginal People’s Survey which does not survey the
on-reserve population.
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Figure B.2: Fraction of students who received band funding, loans, or other types of
funding

Description: Data from the 2006 Aboriginal People’s Survey which does not survey
the on-reserve population.
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Table B.2: Summary of financial aid from the PSEAP and PSSSP

Description

Training Allowances Normal daily living expenditures such as food, lodging, local travel, recreation,
etc.

Shelter Allowance The support for living expenses is expected to cover such costs as food, shelter,
daily transportation, daycare, rental costs and contingency funding. Living
allowances are paid for Christmas and study breaks.

Tuition Equal to the actual tuition and registration fees of the student’s post-secondary
institution. Students attending a foreign institution are eligible to receive tu-
ition fees equivalent to a comparable program of studies offered by a Canadian
institution, unless the program is not available in Canada. Tuition to a for-
eign institution will be approved only if the training received is recognized by
Canadian institutions (employers, licensing agencies, etc).

Travel Allowances Travel costs are allowed from the student’s usual place of residence to the
nearest accredited Canadian university or college which offers the program of
studies which the student has selected.

Clothing and Equipment Allowances are not provided for regular clothing except in cases of obvious
and reasonable need. Funding is provided for the rental or purchase of special
equipment or clothing if it is necessary for the student’s program of studies.
Items such as special tools, microscopes, drafting equipment, etc., are included
in this category.

Books and Supplies The cost of textbooks and supplies which are officially listed as requirements by
the institution for the student’s program will be paid in full. Additional consid-
eration will be given to reference works and professional journal subscriptions
which will assist the student and are not readily available in the institution’s
library.

Tutorial Assistance Upon the strength of a written recommendation of the student’s instructor(s),
which has been approved by the appropriate department head or dean of the
institution, an allowance will be provided to the student to cover the cost of
special tutorial assistance to overcome areas of academic weakness.

Services and Contingencies If required, students may receive a special allowance to cover the costs of
babysitting or child-care for single parent families or for families where both
parents are full-time students, to allow the parents to attend required classes.
Other uncontrollable situations may require a student to request a special al-
lowance under the terms of this category of assistance.
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Table B.3: Provincial and territorial school entry and graduation rules
Province Age of entry Grades

Alberta No provincially mandated entry age. 12

British Columbia No mandatory entry age prior to 1989. Af-
ter 1989, students who celebrated their 5th
birthday between November 1st and April
30th would begin school on January 1st of
that school year. Students who celebrated
their 5th birthday between May 1st and Oc-
tober 31st would begin school on September
1st of that school year.

12

Manitoba N/A 12

New Brunswick Prior to 1991 students had to start grade 1 if
they were 6 years of age by Dec. 31st of the
year they were to start school. After 1991
kindergarten was introduced the same rule
applied, but for 5 year olds.

12

Newfoundland N/A 12

Northwest Territories N/A 12

Nova Scotia N/A 12

Nunavut N/A 12

Ontario N/A 13

P.E.I. Prior to 2003 there was no mandatory
kindergarten. If they chose to attend kinder-
garten the age was 5 by December 31st of
that school year, otherwise they had to reg-
ister in grade 1 if they were 6 by January 31st
of that school year.

12

Quebec 5 by September 30th of that school year. 11

Saskatchewan No provincially mandated entry age. 12

Yukon N/A 12

Notes: This table gives the age of entry for students in each province and territory over the time
period in this analysis. It also lists the final grade in high school before graduation. By using
students’ birthdays along with the combination of the age of entry and the number of grades each
student must complete before graduation allows me to calculate a “year in which the student should
have graduated” variable.
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Figure B.3: Verification of tuition estimate for universities in Canada between 1970 and
2000.
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Figure B.4: Tuition estimates for college, university and trade school for each province and
territory between 1971 and 1998.
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Table B.4: Additional Summary Statistics Pre- and Post-1989

Pre-1989 Post-1989

Eligible Non-Eligible Difference Eligible Non-Eligible Difference

(1) (2) (1) - (2) (4) (5) (4) - (5)

Gender 0.464 0.495 -0.031 0.463 0.498 -0.035

(0.004) (0.001) (0.004) (0.004) (0.001) (0.004)

Inuit 0.067 0.000 0.067 0.071 0.000 0.071

(0.001) (0.001) (0.001) (0.002) (0.000) (0.002)

Métis 0.008 0.016 -0.009 0.008 0.017 -0.008

(0.001) (0.000) (0.001) (0.001) (0.000) (0.001)

First Nation 0.933 0.000 0.933 0.930 0.000 0.930

(0.001) (0.058) (0.001) (0.002) (0.000) (0.002)

On-Reserve/Northern 0.380 0.001 0.379 0.381 0.001 0.379

(0.003) (0.000) (0.003) (0.003) (0.000) (0.003)

Distance to CMA 141.290 24.585 116.705 145.596 23.239 122.357

(1.311) (0.058) (1.312) (1.378) (0.057) (1.379)

Registered Status 0.771 0.002 0.769 0.764 0.002 0.762

(0.003) (0.000) (0.003) (0.004) (0.000) (0.004)

Trade Tuition 721.693 690.571 31.122 980.533 935.992 44.540

(1.361) (0.393) (1.416) (0.428) (1.536) (1.594)

College Tuition 1334.853 1293.926 40.927 1834.320 1633.473 200.847

(5.224) (1.262) (5.374) (1.596) (7.168) (7.343)

University Tuition 2165.078 2071.712 93.367 2941.598 2807.977 133.621

(4.083) (1.178) (1.262) (1.285) (4.607) (4.783)

Notes: Sample means for eligible and non-eligible groups in the pre- and post-cutback time periods.
Standard deviations are displayed in parentheses and difference-in-means tests are also computed.
All statistics are weighted by the same weights provided in the census of population.
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Figure B.5: Unemployment rate and occupational type among Indigenous population
by location
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(a) Unemployment rate of Indigenous peoples by location
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(b) Occupation-type among Indigenous peoples by location

Description: “Skilled Jobs” include senior managers, professionals, and super-
visors. “Middle-Skill Jobs” include middle managers, semi-professionals, foremen
and women, senior administrative or clerical work, and skilled craftsmen or trades.
“Low-Skilled Jobs” include sales and services, clerical work, semi-skilled manual
work, and other manual work. Occupational definitions according to the 1991
Standard Occupational Classification. Data obtained from the 1991 Aboriginal
People’s Survey Public Use Micro Files through the odesi data repository: http:

//guides.scholarsportal.info/odesi.

http://guides.scholarsportal.info/odesi
http://guides.scholarsportal.info/odesi
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Table B.5: Ordered Logit Estimation of Marginal Effects of Funding Cutbacks on
Education Levels

(1) (2) (3) (4) (5)

None High School Trade College Bachelor’s

Treatment 0.02031∗∗∗ 0.02774∗∗∗ 0.00598∗∗∗ -0.01394∗∗∗ -0.04010∗∗∗

(0.00324) (0.00525) (0.00142 ) (0.00200) (0.00629)

N Obs 917,590 917,590 917,590 917,590 917,590

Pseudo R2 0.27351 0.27351 0.27351 0.27351 0.27351

Notes: Standard errors clustered by province constructed using the delta-method in parentheses. The
dependent variable in each specification is an ordered variable equal to the individual’s highest level
of schooling: no school, trade school, community college, or a bachelor’s program. All regressions
control for gender, whether an individual lives on a reserve or northern community, whether the
individual is a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition
of education level r in province p at time t, and I include fixed effects for tribe, CMA-province,
aboriginal group, and birth quarter.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01

Table B.6: Effects of Funding Cutbacks on High School Graduation by Indigenous
Group

(1) (2)

First Nations Inuit

Treatment -0.02011∗∗∗ 0.02111

(0.00531) (0.01496)

N Obs 909,880 850,760

Adj. R2 0.04681 0.02944

Notes: Standard errors clustered by province in parentheses. The dependent variable in column (1)
is an indicator for whether or not the individual graduated high school. In column (2) the dependent
variable is the number of weeks worked in the previous year and in column (3) the dependent variable
is the number of hours worked in the previous week . Treatment is the interaction of graduating
after the policy change and eligibility for the program. All columns control for gender, whether
an individual lives on a reserve or northern community, whether the individual is a Status Indian,
distance to the closest CMA, latitude and longitude of CSD, tuition of college and university in
province p at time t, and I include fixed effects for tribe, CMA-province, aboriginal group, year of
graduation, and birth quarter. * p < 0.1, ** p < 0.05,*** p < 0.01
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Figure B.6: Share of each cohort with community college or university, and share
receiving funds

(a) Community College

(b) University

Description: The share of each cohort with some level of community college or
university, and the share with some level of community college or university who also
received funding for their studies. Data are from the 2006 Aboriginal People’s Survey
and do not include the on-reserve population.
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Figure B.7: Location of colleges, universities and CMAs in 1989 in relation to Indige-
nous communities.

Description: Data from Statistics Canada Geographic Boundary Files, Association
of Universities and Colleges of Canada, Campus Tour, and university websites.
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Table B.7: Effects of Funding Cutbacks on Education Levels: Excluding Land Claims
Communities

(1) (2) (3) (4) (5)

None High School Trade College University

t = −6 0.01881∗ -0.03899∗∗∗ -0.00882 -0.00878 0.03778∗∗∗

(0.00961) (0.01281) (0.00997) (0.01386) (0.01307)

t = −5 -0.00357 -0.02569∗∗ -0.01338 0.00712 0.03552∗∗∗

(0.00953) (0.01270) (0.00988) (0.01373) (0.01296)

t = −4 0.00062 -0.02038 0.00246 -0.00347 0.02077

(0.00966) (0.01287) (0.01001) (0.01392) (0.01313)

t = −3 -0.00116 -0.00264 -0.00619 0.00281 0.00717

(0.00960) (0.01280) (0.00995) (0.01384) (0.01305)

t = −2 0.01272 -0.01022 0.00689 -0.02132 0.01192

(0.00955) (0.01273) (0.00990) (0.01377) (0.01299)

t = −1 · · · · ·
· · · · ·

t = 0 0.01948∗∗ 0.00565 -0.00164 -0.01197 -0.01152

(0.00959) (0.01278) (0.00994) (0.01382) (0.01304)

t = 1 -0.00134 0.01779 0.00555 -0.01019 -0.01181

(0.00971) (0.01295) (0.01006) (0.01400) (0.01320)

t = 2 0.03346∗∗∗ 0.01232 -0.00411 -0.03683∗∗∗ -0.00485

(0.00968) (0.01290) (0.01003) (0.01395) (0.01316)

t = 3 0.01542 0.03684∗∗∗ -0.00953 -0.03263∗∗ -0.01011

(0.00965) (0.01286) (0.01000) (0.01391) (0.01312)

t = 4 0.01935∗∗ 0.04509∗∗∗ -0.01726∗ -0.03813∗∗∗ -0.00905

(0.00970) (0.01294) (0.01006) (0.01399) (0.01320)

t = 5 0.04164∗∗∗ 0.03250∗∗ -0.01330 -0.04269∗∗∗ -0.01816

(0.00974) (0.01298) (0.01009) (0.01404) (0.01324)

t = 6 0.03837∗∗∗ 0.04816∗∗∗ -0.01687∗ -0.04893∗∗∗ -0.02074

(0.00972) (0.01295) (0.01007) (0.01401) (0.01321)

N Obs 916,680 916,680 916,680 916,680 916,680

R2 0.04945 0.01693 0.04120 0.01210 0.06046

Notes: Standard errors in parentheses. The dependent variable in each specification is a dummy
variable for whether or not the highest level of education completed is the one being examined in
the regression. The 5 equations are estimated jointly in a Seemingly Unrelated Regression model. A
Breusch-Pagan test of independence among the error terms strongly rejects the null hypothesis that
the errors are independent: χ2(10) = 591, 710. I exclude the dummy variable for t = −1 so that all
effects are measured relative to one cohort before the policy change occurred. All regressions control
for gender, whether an individual lives on a reserve or northern community, whether the individual
is a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition of education
level r in province p at time t, and I include fixed effects for tribe, CMA-province, aboriginal group,
and birth quarter.∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table B.8: Effects of Funding Cutbacks on Education Levels: Excluding Specific
Claims Communities

(1) (2) (3) (4) (5)

None High School Trade College University

t = −6 0.01796∗ -0.03755∗∗∗ -0.00979 -0.00832 0.03770∗∗∗

(0.00971) (0.01295) (0.01007) (0.01401) (0.01322)

t = −5 -0.00508 -0.02444∗ -0.01416 0.00806 0.03562∗∗∗

(0.00963) (0.01284) (0.00998) (0.01389) (0.01310)

t = −4 0.00002 -0.02022 0.00186 -0.00226 0.02060

(0.00977) (0.01303) (0.01013) (0.01409) (0.01329)

t = −3 -0.00132 -0.00179 -0.00755 0.00383 0.00683

(0.00970) (0.01293) (0.01005) (0.01399) (0.01320)

t = −2 0.01133 -0.00936 0.00584 -0.01984 0.01204

(0.00966) (0.01288) (0.01001) (0.01393) (0.01314)

t = −1 · · · · ·
· · · · ·

t = 0 0.01880∗ 0.00513 -0.00197 -0.01008 -0.01187

(0.00968) (0.01292) (0.01004) (0.01397) (0.01318)

t = 1 -0.00355 0.01812 0.00445 -0.00743 -0.01158

(0.00981) (0.01309) (0.01017) (0.01416) (0.01335)

t = 2 0.03024∗∗∗ 0.01323 -0.00461 -0.03461∗∗ -0.00425

(0.00979) (0.01305) (0.01014) (0.01412) (0.01332)

t = 3 0.01437 0.03829∗∗∗ -0.01074 -0.03196∗∗ -0.00995

(0.00974) (0.01299) (0.01010) (0.01405) (0.01326)

t = 4 0.01815∗ 0.04522∗∗∗ -0.01851∗ -0.03623∗∗ -0.00863

(0.00980) (0.01308) (0.01017) (0.01414) (0.01334)

t = 5 0.04130∗∗∗ 0.03220∗∗ -0.01421 -0.04092∗∗∗ -0.01837

(0.00985) (0.01313) (0.01021) (0.01420) (0.01340)

t = 6 0.03739∗∗∗ 0.04927∗∗∗ -0.01776∗ -0.04832∗∗∗ -0.02057

(0.00981) (0.01309) (0.01018) (0.01416) (0.01336)

N Obs 914,200 914,200 914,200 914,200 914,200

R2 0.04878 0.01694 0.04122 0.01206 0.06031

Notes: Standard errors in parentheses. The dependent variable in each specification is a dummy
variable for whether or not the highest level of education completed is the one being examined in
the regression. The 5 equations are estimated jointly in a Seemingly Unrelated Regression model. A
Breusch-Pagan test of independence among the error terms strongly rejects the null hypothesis that
the errors are independent: χ2(10) = 591, 710. I exclude the dummy variable for t = −1 so that all
effects are measured relative to one cohort before the policy change occurred. All regressions control
for gender, whether an individual lives on a reserve or northern community, whether the individual
is a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition of education
level r in province p at time t, and I include fixed effects for tribe, CMA-province, aboriginal group,
and birth quarter.∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table B.9: Number of Search Results for Confounding Events

Globe and Mail Ottawa Citizen Financial Times

(1) (2) (3)

January 1st, 1987 - December 31st, 1991

Education Policy 156 2027 763

Education Law 125 1883 433

Indian Education 59 601 79

Post-Secondary 561 587 187

Table B.10: Summary of Policy Changes from Online Searches

Date Summary Source

87-01-26 Alberta government cuts education grants Globe and Mail

87-02-27 OSAP gets a 17% boost Globe and Mail

88-02-24 Ontario adds scholarship program for universities Globe and Mail

88-10-11 Native Language programs introduced into Ontario
Schools

Globe and Mail

89-04-01 Ontario School Boards required to enact
employment-equity policies for women

Globe and Mail

89-04-17 New policy increases post-secondary tuition assis-
tance

Ottawa Citizen

89-04-25 Student Aid increased by 15.4 Million in Ontario Globe and Mail

89-06-01 Queen’s Park Donation to disabled students allows
for new financial assistance

Globe and Mail

89-09-13 Native Students with children to get more funding Ottawa Citizen

89-10-07 BC Government adopts Royal Commission Recom-
mendations for education

Globe and Mail

90-02-06 Premier Bourassa raises tuition by 140% Financial Times

90-07-11 Alberta Universities cut back class sizes Globe and Mail

91-04-24 Ontario adds $220 Million to post-secondary assis-
tance

Ottawa Citizen
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Table B.11: Effects of Funding Cutbacks on Education Levels: Excluding Quebec

(1) (2) (3) (4) (5)

None High School Trade College University

t = −6 0.01527 -0.04204∗∗∗ -0.01078 0.00068 0.03687∗∗∗

(0.00991) (0.01389) (0.00950) (0.01462) (0.01368)

t = −5 -0.00246 -0.02486∗ -0.01835∗ 0.01332 0.03235∗∗

(0.00983) (0.01378) (0.00942) (0.01450) (0.01357)

t = −4 0.00222 -0.01522 -0.00310 -0.00263 0.01874

(0.00995) (0.01394) (0.00953) (0.01468) (0.01373)

t = −3 0.00740 -0.00192 -0.01735∗ 0.00529 0.00657

(0.00989) (0.01387) (0.00948) (0.01460) (0.01366)

t = −2 0.01498 -0.01185 0.00377 -0.01171 0.00481

(0.00985) (0.01380) (0.00944) (0.01453) (0.01359)

t = −1 · · · · ·
· · · · ·

t = 0 0.02271∗∗ 0.00392 -0.00657 -0.00293 -0.01713

(0.00989) (0.01387) (0.00948) (0.01460) (0.01366)

t = 1 0.00492 0.01684 0.00085 -0.00497 -0.01764

(0.01001) (0.01403) (0.00959) (0.01477) (0.01382)

t = 2 0.03411∗∗∗ 0.01236 -0.00875 -0.03135∗∗ -0.00638

(0.01000) (0.01401) (0.00958) (0.01475) (0.01380)

t = 3 0.01796∗ 0.03817∗∗∗ -0.01200 -0.03124∗∗ -0.01289

(0.00995) (0.01395) (0.00954) (0.01469) (0.01374)

t = 4 0.02218∗∗ 0.04655∗∗∗ -0.01342 -0.03789∗∗ -0.01742

(0.01003) (0.01406) (0.00961) (0.01480) (0.01384)

t = 5 0.04695∗∗∗ 0.03004∗∗ -0.00988 -0.04015∗∗∗ -0.02696∗

(0.01005) (0.01409) (0.00963) (0.01483) (0.01388)

t = 6 0.03626∗∗∗ 0.04549∗∗∗ -0.01381 -0.03743∗∗ -0.03050∗∗

(0.01003) (0.01406) (0.00962) (0.01480) (0.01385)

N Obs 700,320 700,320 700,320 700,320 700,320

R2 0.05538 0.01053 0.02264 0.01260 0.06565

Notes: Standard errors in parentheses. The dependent variable in each specification is a dummy
variable for whether or not the highest level of education completed is the one being examined in
the regression. The 5 equations are estimated jointly in a Seemingly Unrelated Regression model. A
Breusch-Pagan test of independence among the error terms strongly rejects the null hypothesis that
the errors are independent: χ2(10) = 458, 050. I exclude the dummy variable for t = −1 so that all
effects are measured relative to one cohort before the policy change occurred. All regressions control
for gender, whether an individual lives on a reserve or northern community, whether the individual
is a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition of education
level r in province p at time t, and I include fixed effects for tribe, CMA-province, aboriginal group,
and birth quarter.∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table B.12: Effects of Funding Cutbacks on Education Levels: Excluding Alberta

(1) (2) (3) (4) (5)

None High School Trade College University

t = −6 0.01589 -0.03482∗∗ -0.01093 -0.00820 0.03806∗∗∗

(0.01019) (0.01367) (0.01071) (0.01484) (0.01404)

t = −5 -0.00513 -0.02330∗ -0.01297 0.00776 0.03364∗∗

(0.01009) (0.01353) (0.01060) (0.01470) (0.01390)

t = −4 -0.00333 -0.02353∗ -0.00363 0.01261 0.01787

(0.01025) (0.01374) (0.01076) (0.01492) (0.01411)

t = −3 -0.00549 -0.00195 -0.00764 0.00441 0.01067

(0.01020) (0.01369) (0.01072) (0.01486) (0.01405)

t = −2 0.00667 -0.00562 0.00672 -0.02227 0.01450

(0.01017) (0.01364) (0.01068) (0.01482) (0.01401)

t = −1 · · · · ·
· · · · ·

t = 0 0.01619 0.00702 -0.00387 -0.01234 -0.00700

(0.01018) (0.01365) (0.01069) (0.01483) (0.01402)

t = 1 -0.00688 0.02283∗ 0.00466 -0.01282 -0.00779

(0.01030) (0.01381) (0.01081) (0.01500) (0.01418)

t = 2 0.02554∗∗ 0.01540 -0.00211 -0.03664∗∗ -0.00218

(0.01034) (0.01387) (0.01086) (0.01506) (0.01424)

t = 3 0.01649 0.04139∗∗∗ -0.01480 -0.03609∗∗ -0.00700

(0.01028) (0.01379) (0.01079) (0.01498) (0.01416)

t = 4 0.01747∗ 0.05184∗∗∗ -0.02352∗∗ -0.03920∗∗∗ -0.00659

(0.01034) (0.01387) (0.01086) (0.01506) (0.01424)

t = 5 0.03711∗∗∗ 0.04381∗∗∗ -0.02130∗ -0.04023∗∗∗ -0.01938

(0.01044) (0.01400) (0.01096) (0.01520) (0.01437)

t = 6 0.04065∗∗∗ 0.04108∗∗∗ -0.02018∗ -0.04331∗∗∗ -0.01824

(0.01035) (0.01388) (0.01086) (0.01507) (0.01425)

N Obs 807,620 807,620 807,620 807,620 807,620

R2 0.04871 0.01852 0.04310 0.01231 0.06068

Notes: Standard errors in parentheses. The dependent variable in each specification is a dummy
variable for whether or not the highest level of education completed is the one being examined in
the regression. The 5 equations are estimated jointly in a Seemingly Unrelated Regression model. A
Breusch-Pagan test of independence among the error terms strongly rejects the null hypothesis that
the errors are independent: χ2(10) = 523, 090. I exclude the dummy variable for t = −1 so that all
effects are measured relative to one cohort before the policy change occurred. All regressions control
for gender, whether an individual lives on a reserve or northern community, whether the individual
is a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition of education
level r in province p at time t, and I include fixed effects for tribe, CMA-province, aboriginal group,
and birth quarter. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table B.13: Effects of Funding Cutbacks on Education Levels (Status Indian Treat-
ment Group)

(1) (2) (3) (4) (5)

None High School Trade College University

t = −6 0.03513∗∗∗ -0.06268∗∗∗ -0.00286 -0.00650 0.03691∗∗∗

(0.01000) (0.01332) (0.01036) (0.01441) (0.01359)

t = −5 0.01901∗ -0.03870∗∗∗ -0.01347 -0.00119 0.03435∗∗

(0.00986) (0.01315) (0.01022) (0.01422) (0.01341)

t = −4 0.01642 -0.02793∗∗ -0.00116 -0.00853 0.02121

(0.01004) (0.01338) (0.01040) (0.01447) (0.01364)

t = −3 0.02844∗∗∗ -0.01004 -0.01145 -0.00774 0.00079

(0.00997) (0.01329) (0.01033) (0.01438) (0.01356)

t = −2 0.03731∗∗∗ -0.02197∗ 0.00072 -0.02505∗ 0.00898

(0.00992) (0.01323) (0.01028) (0.01430) (0.01349)

t = −1 · · · · ·
· · · · ·

t = 0 0.04564∗∗∗ 0.00513 -0.00111 -0.03098∗∗ -0.01867

(0.00993) (0.01324) (0.01029) (0.01432) (0.01351)

t = 1 0.01404 0.00753 0.00215 -0.01108 -0.01263

(0.01007) (0.01342) (0.01043) (0.01451) (0.01369)

t = 2 0.05043∗∗∗ 0.00194 -0.00340 -0.04475∗∗∗ -0.00422

(0.01004) (0.01339) (0.01041) (0.01448) (0.01365)

t = 3 0.03305∗∗∗ 0.03709∗∗∗ -0.00665 -0.04515∗∗∗ -0.01834

(0.01006) (0.01341) (0.01042) (0.01450) (0.01368)

t = 4 0.04490∗∗∗ 0.03377∗∗ -0.00498 -0.06200∗∗∗ -0.01169

(0.01002) (0.01336) (0.01039) (0.01445) (0.01363)

t = 5 0.06373∗∗∗ 0.02189 -0.00689 -0.05356∗∗∗ -0.02517∗

(0.01008) (0.01344) (0.01045) (0.01454) (0.01371)

t = 6 0.04667∗∗∗ 0.04929∗∗∗ -0.00793 -0.06508∗∗∗ -0.02294∗

(0.01011) (0.01347) (0.01047) (0.01457) (0.01374)

N Obs 917,590 917,590 917,590 917,590 917,590

R2 0.04955 0.01696 0.04119 0.01212 0.06049

Notes: Standard errors in parentheses. The dependent variable in each specification is a dummy
variable for whether or not the highest level of education completed is the one being examined in
the regression. The 5 equations are estimated jointly in a Seemingly Unrelated Regression model. A
Breusch-Pagan test of independence among the error terms strongly rejects the null hypothesis that
the errors are independent: χ2(10) = 593, 890. I exclude the dummy variable for t = −1 so that all
effects are measured relative to one cohort before the policy change occurred. All regressions control
for gender, whether an individual lives on a reserve or northern community, whether the individual
is a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition of education
level r in province p at time t, and I include fixed effects for tribe, CMA-province, aboriginal group,
and birth quarter. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table B.14: Effects of Funding Cutbacks on Education Levels (Métis Control Group)

(1) (2) (3) (4) (5)

None High School Trade College University

t = −6 -0.05138∗∗∗ 0.02054 0.00468 0.00907 0.01709∗

(0.01584) (0.01518) (0.01215) (0.01509) (0.00975)

t = −5 -0.05125∗∗∗ 0.04133∗∗∗ -0.00560 0.01647 -0.00095

(0.01578) (0.01512) (0.01210) (0.01502) (0.00971)

t = −4 -0.03292∗∗ 0.01602 0.03373∗∗∗ -0.02632∗ 0.00949

(0.01583) (0.01517) (0.01214) (0.01508) (0.00975)

t = −3 -0.07077∗∗∗ 0.03226∗∗ -0.00191 0.02233 0.01809∗

(0.01578) (0.01513) (0.01210) (0.01503) (0.00972)

t = −2 -0.02158 0.00694 0.02920∗∗ -0.02194 0.00737

(0.01587) (0.01521) (0.01217) (0.01512) (0.00977)

t = −1 · · · · ·
· · · · ·

t = 0 -0.00045 0.02737∗ 0.00847 -0.03148∗∗ -0.00392

(0.01575) (0.01509) (0.01207) (0.01499) (0.00969)

t = 1 -0.00897 0.01862 0.01976 0.00157 -0.03098∗∗∗

(0.01596) (0.01529) (0.01224) (0.01520) (0.00983)

t = 2 -0.00149 0.01868 0.01779 -0.02760∗ -0.00738

(0.01597) (0.01530) (0.01224) (0.01520) (0.00983)

t = 3 -0.01623 0.03386∗∗ 0.00543 -0.00017 -0.02289∗∗

(0.01605) (0.01538) (0.01231) (0.01528) (0.00988)

t = 4 -0.00887 0.01170 0.00243 0.01396 -0.01922∗

(0.01594) (0.01528) (0.01223) (0.01518) (0.00982)

t = 5 0.00166 -0.00514 0.01366 0.00853 -0.01871∗

(0.01579) (0.01513) (0.01211) (0.01503) (0.00972)

t = 6 0.00740 0.04276∗∗∗ -0.00218 -0.03018∗∗ -0.01781∗

(0.01588) (0.01521) (0.01218) (0.01512) (0.00978)

N Obs 87,030 87,030 87,030 87,030 87,030

R2 0.11096 0.03096 0.03174 0.04348 0.05145

Notes: Standard errors in parentheses. The dependent variable in each specification is a dummy
variable for whether or not the highest level of education completed is the one being examined in
the regression. The 5 equations are estimated jointly in a Seemingly Unrelated Regression model. A
Breusch-Pagan test of independence among the error terms strongly rejects the null hypothesis that
the errors are independent: χ2(10) = 56, 560. I exclude the dummy variable for t = −1 so that all
effects are measured relative to one cohort before the policy change occurred. All regressions control
for gender, whether an individual lives on a reserve or northern community, whether the individual
is a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition of education
level r in province p at time t, and I include fixed effects for tribe, CMA-province, aboriginal group,
and birth quarter. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table B.15: Effects of Funding Cutbacks on Education Levels (Within First Nations)

(1) (2) (3) (4) (5)

None High School Trade College University

t = −6 0.00505 -0.11786∗∗∗ 0.02898∗ 0.07610∗∗∗ 0.00773

(0.02308) (0.02103) (0.01676) (0.02057) (0.01289)

t = −5 0.03946∗ -0.07119∗∗∗ 0.02065 0.00932 0.00176

(0.02325) (0.02112) (0.01682) (0.02071) (0.01293)

t = −4 0.05759∗∗ -0.07650∗∗∗ 0.00407 -0.00346 0.01831

(0.02337) (0.02123) (0.01690) (0.02082) (0.01299)

t = −3 0.07439∗∗∗ -0.02693 -0.00909 -0.02628 -0.01210

(0.02320) (0.02108) (0.01678) (0.02068) (0.01290)

t = −2 0.07530∗∗∗ -0.05094∗∗ -0.02014 0.01899 -0.02322∗

(0.02332) (0.02119) (0.01687) (0.02078) (0.01296)

t = −1 · · · · ·
· · · · ·

t = 0 0.08076∗∗∗ -0.01058 0.02361 -0.06276∗∗∗ -0.03103∗∗

(0.02336) (0.02122) (0.01689) (0.02082) (0.01299)

t = 1 0.06266∗∗∗ -0.02680 -0.01961 -0.01833 0.00207

(0.02364) (0.02148) (0.01710) (0.02107) (0.01314)

t = 2 0.04757∗∗ -0.03366 0.01528 -0.04578∗∗ 0.01659

(0.02378) (0.02161) (0.01720) (0.02119) (0.01322)

t = 3 0.05860∗∗ -0.02943 0.01690 -0.01844 -0.02763∗∗

(0.02307) (0.02096) (0.01669) (0.02056) (0.01283)

t = 4 0.07550∗∗∗ -0.05134∗∗ 0.04237∗∗ -0.07006∗∗∗ 0.00353

(0.02363) (0.02147) (0.01709) (0.02106) (0.01313)

t = 5 0.08700∗∗∗ -0.06860∗∗∗ 0.05282∗∗∗ -0.03755∗ -0.03366∗∗

(0.02380) (0.02162) (0.01721) (0.02121) (0.01323)

t = 6 0.01581 0.03139 0.05336∗∗∗ -0.09456∗∗∗ -0.00599

(0.02314) (0.02103) (0.01674) (0.02062) (0.01286)

N Obs 66,830 66,830 66,830 66,830 66,830

R2 0.11221 0.03645 0.04062 0.05256 0.05769

Notes: Standard errors in parentheses. The dependent variable in each specification is a dummy
variable for whether or not the highest level of education completed is the one being examined in
the regression. The 5 equations are estimated jointly in a Seemingly Unrelated Regression model. A
Breusch-Pagan test of independence among the error terms strongly rejects the null hypothesis that
the errors are independent: χ2(10) = 43, 960. I exclude the dummy variable for t = −1 so that all
effects are measured relative to one cohort before the policy change occurred. All regressions control
for gender, whether an individual lives on a reserve or northern community, whether the individual
is a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition of education
level r in province p at time t, and I include fixed effects for tribe, CMA-province, aboriginal group,
and birth quarter. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01
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Table B.16: Effects of Funding Cutbacks on Mobility

Moved Provinces On-Reserve

t = −6 -0.01047 0.00281

(0.01066) (0.01241)

t = −5 -0.00954 -0.01327

(0.01283) (0.01092)

t = −4 0.00754 0.01086∗

(0.01605) (0.00584)

t = −3 0.00341 -0.00604

(0.01393) (0.00601)

t = −2 0.01709 -0.00162

(0.01414) (0.00745)

t = −1 · ·
· ·

t = 0 0.01997 -0.02082∗∗∗

(0.01238) (0.00519)

t = 1 0.01466 -0.00232

(0.01082) (0.00850)

t = 2 0.02102 -0.01210

(0.01782) (0.00839)

t = 3 0.02085∗∗ -0.01337

(0.00861) (0.00849)

t = 4 0.02409 -0.00800

(0.01370) (0.01100)

t = 5 0.03158∗∗ -0.00300

(0.01232) (0.01112)

t = 6 0.03250∗ -0.00068

(0.01684) (0.00787)

N Obs 853,820 853,820

Adj. R2 0.14800 0.52493

Notes: Standard errors in parentheses. The dependent variable in each specification is either a
dummy variable for whether or not the individual lives in the same province they were born, or a
dummy for whether the individual lives on a reserve. I exclude the dummy variable for t = −1 so
that all effects are measured relative to one cohort before the policy change occurred. All regressions
control for gender, whether the individual is a Status Indian, distance to the closest CMA, latitude
and longitude of CSD, tuition of education level r in province p at time t, and I include fixed effects
for tribe, CMA-province, aboriginal group, and birth quarter.
∗ p < 0.1, ∗∗ p < 0.05, ∗∗∗ p < 0.01
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Table B.17: Effects of Funding Cutbacks on Education Levels: Restricting Mobility

(1) (2) (3) (4) (5)

None High School Trade College University

t = −6 0.01401 -0.03854∗∗∗ -0.00833 -0.00854 0.04139∗∗∗

(0.01068) (0.01397) (0.01116) (0.01511) (0.01378)

t = −5 -0.01782∗ -0.02251 -0.00482 0.00257 0.04258∗∗∗

(0.01057) (0.01382) (0.01104) (0.01495) (0.01363)

t = −4 0.00793 -0.02799∗∗ -0.00216 -0.00553 0.02775∗∗

(0.01077) (0.01409) (0.01124) (0.01523) (0.01389)

t = −3 -0.00962 0.00043 0.00190 0.00368 0.00361

(0.01069) (0.01398) (0.01116) (0.01512) (0.01378)

t = −2 0.00890 -0.00985 0.00885 -0.02781∗ 0.01992

(0.01067) (0.01396) (0.01114) (0.01509) (0.01376)

t = −1 · · · · ·
· · · · ·

t = 0 0.01495 0.01926 -0.00589 -0.02083 -0.00749

(0.01069) (0.01399) (0.01116) (0.01512) (0.01379)

t = 1 -0.00327 0.01383 0.00959 -0.01400 -0.00615

(0.01077) (0.01409) (0.01125) (0.01524) (0.01389)

t = 2 0.03340∗∗∗ 0.01564 -0.00283 -0.04624∗∗∗ 0.00003

(0.01077) (0.01408) (0.01124) (0.01523) (0.01388)

t = 3 0.00644 0.03856∗∗∗ -0.00358 -0.03648∗∗ -0.00494

(0.01072) (0.01403) (0.01120) (0.01517) (0.01383)

t = 4 0.01491 0.04287∗∗∗ -0.01079 -0.04740∗∗∗ 0.00041

(0.01077) (0.01408) (0.01124) (0.01523) (0.01388)

t = 5 0.04261∗∗∗ 0.03173∗∗ -0.00996 -0.05799∗∗∗ -0.00639

(0.01083) (0.01416) (0.01131) (0.01532) (0.01396)

t = 6 0.02891∗∗∗ 0.04902∗∗∗ -0.01479 -0.04915∗∗∗ -0.01399

(0.01077) (0.01408) (0.01124) (0.01523) (0.01388)

N Obs 699,900 699,900 699,900 699,900 699,900

R2 0.05337 0.02027 0.04419 0.01444 0.05706

Notes: Standard errors in parentheses. The dependent variable in each specification is a dummy
variable for whether or not the highest level of education completed is the one being examined in
the regression. The 5 equations are estimated jointly in a Seemingly Unrelated Regression model. A
Breusch-Pagan test of independence among the error terms strongly rejects the null hypothesis that
the errors are independent: χ2(10) = 451, 220. I exclude the dummy variable for t = −1 so that all
effects are measured relative to one cohort before the policy change occurred. All regressions control
for gender, whether an individual lives on a reserve or northern community, whether the individual
is a Status Indian, distance to the closest CMA, latitude and longitude of CSD, tuition of education
level r in province p at time t, and I include fixed effects for tribe, CMA-province, aboriginal group,
and birth quarter. ∗p < 0.1, ∗∗p < 0.05, ∗∗∗p < 0.01
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Figure B.8: Treated and counterfactual cdfs of the residualized distribution of hours
worked

(a) Full sample

(b) Male sample (c) Female sample

(d) On-reserve sample (e) Off-reserve sample

Description: A Komolgorov-Smirnov test for equality of distribution functions re-
jects the null hypothesis that the treated and counterfactual distributions are equiv-
alent at the 10% level with an exact P -value of 0.086 for the full sample, at the 1%
level with an exact P -value of 0.006 for the male sample, and at the 1% level with an
exact P -value of 0.000 for the female sample, at the 10% level with an exact P -value
of 0.078 for the on-reserve sample. The Komolgorov-Smirnov test does not reject the
null hypothesis that the treated and counterfactual distributions are equivalent for
the off-reserve population.
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Figure B.9: Quantile treatment effects on wages

(a) Full Sample

(b) Male sample (c) Female sample

(d) On-reserve sample (e) Off-reserve sample

Description: Quantile treatment effects on wages from estimating non-linear
difference-in-differences specifications with 90% confidence intervals estimated using
199 bootstrap samples. Residuals constructed from a regression of wages on gender,
distance to the closest CMA, latitude and longitude of CSD, tuition of college and
university in province p at time t, and I include fixed effects for CMA-province, year
of graduation, and birth quarter.
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B.2 Comparative Statics

It is not immediately clear how a change in student aid should affect the share of

people choosing each level of education. Using the simplified indirect utility function

in equation 3.4, we can solve for each ability level αr for which a student is indifferent

between education level r and education level r − 1.

αrpt =
Πr
pt − Πr−1

pt

κr−1 − κr
(B.1)

Integrating over the distribution of ability yields the share of people choosing each

education level in each province at each point in time,

srpt =

∫ αr+1
pt

αr
pt

ψ(x)dx

srpt =

∫ αr+1
pt

¯
α

ψ(x)dx−
∫ αr

pt

¯
α

ψ(x)dx

srpt = Ψ(αr+1
pt )−Ψ(αrpt)

To obtain an analytical solution to the share equations and to calculate the rele-

vant comparative statics, I assume that α ∼ U [0, 1].1 In this case the share of the

population choosing education level r in province p at time t is

srpt = αr+1
pt − αrpt (B.2)

1One should not expect this assumption to alter the main conclusions, rather it simplifies the
exposition.
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Substituting equation B.1 for each cutoff αrpt yields the following expression for the

change in the share of the population choosing education level r

∆srp =

[(
∆Br+1

p −∆Br
p

)
−
(
∆F r+1

p −∆F r
p

)
κr − κr+1

]
−

[(
∆Br

p −∆Br−1
p

)
−
(
∆F r

p −∆F r−1
p

)
κr−1 − κr

]
(B.3)

Some properties of ∆srp are as follows:

1. The change in the share of the population choosing education level r is increasing

in the change in the benefits associated with this education level ∆Br
p, the

change in the cost of the next level of education level ∆F r+1
p , and the change

in the cost of the lower education level ∆F r−1
p .

(i)
∂∆srp
∂∆Br

p
> 0 (ii)

∂∆srp

∂∆F r+1
p

> 0 (iii)
∂∆srp

∂∆F r−1
p

> 0

2. The change in the share of the population choosing education level r is de-

creasing in the change in the costs associated with this education level ∆F r
p ,

the change in the benefits of the next level of education level ∆Br+1
p , and the

change in the benefit of the lower education level ∆Br−1
p .

(i)
∂∆srp
∂∆F r

p
< 0 (ii)

∂∆srp

∂∆Br+1
p

< 0 (iii)
∂∆srp

∂∆Br−1
p

< 0



Appendix C

Appendix for “The

Intergenerational Legacy of Indian

Residential Schools”

C.1 Bivariate Probit Sensitivity Analysis

Consider the following bivariate probit model that relates the student’s outcome, high

school graduation (HSirt) to parental residential schooling and other observables

RS parentirt = 1 (RS parent∗irt > 0) (C.1)

HSirt = 1 (HS∗irt > 0) , (C.2)

where equation C.1 determines whether a parent of individual i in region r born

in year t attended a residential school, and equation C.2 determines whether this

individual completed high school. The unobserved latent variables RS parent∗irt and

220
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HS∗irt can be expressed as

RS parent∗irt = αp + Xirtβp + ψr + ζt + εirt (C.3)

HS∗irt = αc + γcRS parentirt + Xirtβc + ψr + ζt + uirt (C.4)εirt
uirt

 ∼ N


0

0

 ,
1 ρ

ρ 1


 , (C.5)

where Xirt is a matrix of controls, ψr and ζt are region and time dummies. Without

including an exclusion restriction the correlation between the error components of

equation C.3 and C.4 will be non-zero. As a result, estimating equation C.2 using

univariate probit would lead to biased coefficient estimates of the effect of parental

residential schooling on children’s outcomes.1 To assess how the bias changes with

the correlation between errors, ρ, I perform a sensitivity analysis in the spirit of

Altonji et al. (2005) that estimates the bivariate probit model above under various

assumptions about ρ. Specifically I estimate the model for ρ ∈ [−0.3, 0.1]. As controls,

I include whether the individual is a Registered Status Indian, whether they are First

Nation, Inuit, or Métis, whether they live on- or off-reserve, and their gender. I do

not include the individual’s gender in the parent’s equation. I also include province

and year of birth dummies and standard errors are clustered at the province level.

Figure C.1 plots the average marginal effects of parental residential school atten-

dance on the probability that the child completes high school for each value of ρ.

Panel (a) displays the results for the full sample (who know their family’s history

1For the same reasons estimating the analogous OLS regression

HSirt = αc + γcRS parentirt + Xirtβc + ψr + ζt + uirt (C.6)

will also lead to biased estimates of γc.
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Figure C.1: Constrained bivariate probit effects of parental residential school atten-
dance
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(a) Full Sample
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(b) Western Provinces

Description: This figure displays the coefficient estimates from a bivariate probit
for the effect of a parent attending a residential school on whether or not the child
completes high school, while constraining ρ ∈ [−0.3, 0.1]. Regressions control for
gender, whether the individual lives on a reserve, whether the individual is First
Nation, Métis, or Inuit, whether they are Registered Status Indians, and year of birth
and province dummies.

with residential schools) and panel (b) displays the results for those born after 1974.

Given that students who were selected to attend residential schools were done

so on the basis of characteristics that would be correlated with lower educational

outcomes in the absence of residential schools–such as coming from more traditional

backgrounds, more likely to be orphaned or come from troubled families–we would

expect ρ to be negative. A natural upper bound on ρ is therefore 0. Panel (a) shows

that if we assume no correlation between the errors of the selection and outcome

equation, then the effect of a parent attending residential school on the probability

of the child graduating high school is approximately -4.96 percentage points, and
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Figure C.2: Constrained bivariate probit effects of parental residential school atten-
dance by decade
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(a) Full Sample
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(b) Western Provinces

Description:This figure displays the coefficient estimates from a bivariate probit
for the effect of a parent attending a residential school on whether or not the child
completes high school, while constraining ρ ∈ [−0.3, 0.1]. Regressions control for
gender, whether the individual lives on a reserve, whether the individual is First
Nation, Métis, or Inuit, whether they are Registered Status Indians, and year of birth
and province dummies.

this value is statistically different from 0 at the 5% level. However, if the correlation

between the two equations is -0.09 then the effect becomes 0, and for ρ < −0.09 the

effect of parental residential school attendance on a child’s likelihood of graduating

high school is positive.

Feir (2016b) estimates ρ for the outcome equation of one’s own high school grad-

uation and the selection equation of one’s own residential school attendance to be

between -0.222 and -0.234.2 It seems reasonable to assume that the degree to which a

2The observables used in Feir (2016b) are slightly different than those in the current analysis.
Specifically, Feir (2016b) controls for gender, whether the individual comes from a single ethnicity
background, their latitude of residence, distance to the closest city, band fixed effects and year of
birth fixed effects. I control for each of the three main Aboriginal groups, which would capture the
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parent’s selection and a child’s outcome equations are correlated is not greater than

the correlation between an individual’s selection and their own outcome equations.

Under this assumption, we can bound ρ below by the value of ρ from Feir (2016b),

-0.234. Overall, this exercise shows that the effect of parental residential schooling on

a child’s likelihood of graduating high school, γ̂c ∈ [−4.96, 9.0] percentage points, thus

we cannot rule out the possibility that the effect of a parent’s residential schooling

on their child’s outcomes is positive.

We can redo this thought experiment for the sample of students who are born

after 1974 and who are more likely to have had a parent attend a residential school

during the peak of the system. Panel (b) displays these results. Again, bounding ρ

from above at 0 translates to an effect of -9.47 percentage points. Bounding from

below using the estimates from Feir (2016b) yields a coefficient of approximately 1.0

percentage point. So for this sample γ̂c ∈ [−9.47, 1.0] percentage points.

The sensitivity analysis suggests that the bias in the effect of parental residential

school attendance on children’s outcomes could be quite large and, based on the

bounding exercise, we have seen that the effect of parental residential schooling on a

child’s likelihood of completing high school may be positive or negative depending on

the estimate of ρ and on the time period under analysis.

effect of someone having a background of multiple ethnicities. Further, I use province fixed effects
which will not be capturing the exact same effects as the combination of band, latitude, and distance
to city from Feir (2016b).
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