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Abstract

This paper studies the effects of a randomized control trial in which
Canadian high school students were randomly invited to participate
in a career guidance program during high school and/or made eligible
for extra financial aid conditional on college enrollment. I use admin-
istrative records to examine the effects of the interventions on college
enrollment, graduation, and income up to age 29. The guidance inter-
vention increased students four-year college enrollment and graduation
rates and had positive effects on individuals’ income in adulthood. The
financial aid intervention had a significantly lower impact on individu-

als’ income in adulthood despite also increasing college enrollment.
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1 Introduction

Parental income is, across many countries, a strong predictor of post-secondary
education enrollment.! This stems in part from differences in academic prepa-
ration between students from high- and low-income families, but large differ-
ences remain even after controlling for academic achievement, raising concerns
that students from low-income families might make sub-optimal educational
choices due to financial, informational, or behavioral barriers (Lochner and
Monge-Naranjo (2012); French and Oreopoulos (2017)).

In response to these concerns, two types of interventions have been used
by policymakers: (1) informational and behavioral programs aimed at im-
proving students’ decision-making regarding post-secondary education, such
as meetings with career counselors, career planning workshops, or information
provision; and (2) financial aid programs designed to help students cover the
costs of post-secondary education such as governmental grants and loans (Page
and Scott-Clayton (2016); Herbaut and Geven (2020)).

While the two types of programs appear to be effective in the short run (see
for a review Dynarski, Page, and Scott-Clayton 2022 and Dynarski et al. 2023),
empirical evidence on their long-term effects is limited. Yet, it is unclear how
the short-run effects will translate in the long run: the long-run effects of
these programs ultimately depend on the returns to college attendance of the
marginal students, and returns to college attendance have been shown to vary
greatly in the population (Carneiro, Heckman, and Vytlacil 2011; Oreopoulos
and Petronijevic 2013; Zimmerman 2014; Barrow and Malamud 2015). In
addition, we lack evidence on the relative effectiveness of the two types of
interventions, which are often tested in very different contexts.

In this paper, I ask whether these “college-going” interventions are effective
in improving students’ outcomes — and specifically disadvantaged students’

outcomes — in the long run, and what type of intervention is the most successful

1. See, for example, Bailey and Dynarski (2011) and Chetty et al. (2014) for the US,
Frenette (2017) for Canada, and Blossfeld and Shavit (1993) for twelve other countries. See
Kinsler and Pavan (2011) and Hoxby and Avery (2013) for the income gradient in enrollment
in selective colleges.



in doing so. I answer the question by reevaluating, using new administrative
data, a randomized control trial that tested the two types of interventions on
a sample of high school students in Canada.

Specifically, I study the Future to Discover Project, which was conducted
by the Social Research and Demonstration Corporation (SRDC) in the late
2000s. The experiment involved over 4,000 Canadian high school students from
the province of New Brunswick. Students from lower-income families were
randomly assigned to one of three treatment groups or to a control group.
Students in the first treatment group were invited to participate in several
after-school career guidance workshops from Grades 10 to 12 (hereafter, guid-
ance intervention). The workshops were designed to help students understand
the importance of career planning, explore educational and career options,
and transition from high school to college. Students in the second treatment
group were made eligible for a student grant that they would receive if they
enrolled in college (hereafter, financial aid intervention). Specifically, students
could receive up to CA$9,600 of aid over two years.? Students in the third
treatment group received both interventions (hereafter, mixed intervention).
Students from higher-income families were only randomized between the guid-
ance intervention group and the control group.

Several excellent reports have been written by SRDC on the effects of the
three interventions (e.g., Ford et al. 2012; Hui and Ford 2018; Ford, Hui, and
Kwakye 2019). I build and improve on these reports in several ways. First and
foremost, I use newly available administrative data derived from tax returns to
estimate the effects of the interventions on income in early adulthood (27-29
years old). Second, I re-estimate the effects of the interventions on college
enrollment and completion using additional data covering a larger set of post-

secondary institutions, as well as a more transparent estimation strategy.®

2. All dollar values presented in the paper are expressed in 2019 Canadian dollars. 1
Canadian dollar was approximately equivalent to 0.70 to 1 US dollar over the period of the
study.

3. The results presented in this paper are generally consistent with the effects previously
presented in Hui and Ford (2018), although I find larger — but not statistically different
— effects on four-year college enrollment and completion than previously reported. See
Appendix F for more details on how the data and the estimation strategy I use differ from



Finally, I expand on the analysis conducted by the SRDC by studying how
the career guidance intervention affected students from high-income families
and the income gradient in educational attainment.

I start by studying the effects on low-income students, on whom all three in-
terventions were tested. I find that the career guidance intervention increased
low-income students’ four-year college enrollment rate by 10 percentage points,
a 50 percent increase over baseline, while having no significant effect on com-
munity college enrollment. In the long run, I find that the intervention sig-
nificantly increased the probability that low-income students graduated from
a four-year college and their average labor income in adulthood as measured
between ages 27 and 29. In contrast, the student financial aid intervention in-
creased both low-income students four-year and community college enrollment
rates — by 5 percentage points each. However, these increases only translated
into an increase in the share of students graduating from a community college.
Moreover, the point estimates suggest no effect of the intervention on indi-
viduals’ average income in adulthood, although I cannot rule out meaningful
positive effects.

The findings discussed above apply to students from lower-income families.
The guidance intervention was also tested on students from high-income fam-
ilies. In contrast with low-income students, I find no significant effect of the
guidance intervention on the four-year college enrollment rate of high-income
students. This implies a strong alignment of college enrollment rates across
parental income. In particular, I estimate that the intervention led to a 70
percent reduction in the four-year college enrollment gap between equally-
achieving high- and low-income students.

My study adds to a growing body of studies that investigate the effects
of interventions targeting informational and behavioral frictions in educa-
tional decisions (see the excellent reviews by French and Oreopoulos (2017),
Damgaard and Nielsen (2018), and Dynarski et al. (2023)). More specifically,
it adds to our understanding of the effects of intensive career guidance pro-

grams in high school. Previous research has shown the effectiveness of these

SRDC’s work.



programs in increasing the college enrollment rate of disadvantaged students
(e.g., Avery 2013; Stephan and Rosenbaum 2013; Carrell and Sacerdote 2017;
Castleman and Goodman 2018; Cunha, Miller, and Weisburst 2018; Oreopou-
los and Ford 2019; Castleman, Deutschlander, and Lohner 2020). My paper
goes beyond college enrollment and shows that guidance programs can also
have meaningful benefits in the long run.

This paper also adds to the literature on the effects of student grant aid.
Systematic reviews of existing causal evidence from the U.S. find that student
grant aid increases college enrollment by 3 to 4 percentage points and com-
pletion by 1.5 to 2 percentage points per $1,000 of grant aid eligibility, which
is consistent with the effects found in this paper (Dynarski 2003; Deming and
Dynarski 2010; Nguyen, Kramer, and Evans 2019). Only a handful number
of studies have looked at the effects of grant aid on earnings (Bettinger et
al. 2019; Denning, Marx, and Turner 2019; Eng and Matsudaira 2021; Gu-
rantz 2022). No consensus emerges from these studies: estimates range from
no effect of grant aid on earnings to an increase in annual earnings of 6 per-
cent for marginally eligible students. My findings, which indicate that student
grant aid can increase college enrollment but have no subsequent effects on
earnings, are consistent with the results in Eng and Matsudaira (2021) and
Gurantz (2022).

I also contribute to both strands of literature by comparing the effects of
the two types of interventions on the same sample of students, as well as by
studying the interaction between the two. This is important to inform the

policy debate that often requires choosing between alternative programs.

2 The Future to Discover Experiment

This section heavily draws on the two implementation reports to summarize
the main features of the experiment (Social Research and Demonstration Cor-
poration 2007; Social Research and Demonstration Corporation 2009). More

details can be found in the two reports.



2.1 Interventions

The Future to Discover experiment was developed and conducted by the SRDC
and project partners, with the objective of finding out what works best to in-
crease college enrollment.* Three interventions targeting high school students
were tested for this purpose: a career guidance intervention, a financial aid
intervention, and a mixed intervention which combined both interventions.

The career guidance intervention consisted of a series of workshops de-
signed to help students understand the importance of educational and career
planning, explore educational and career options, and transition from high
school to college. The workshops were two hours long, took place on each
school property right after school hours, and were led by a team of “Facilita-
tors” hired and trained by the project partners to deliver the workshops. In
total, twenty workshops were given from Grades 10 to 12. Appendix B pro-
vides some details on the timing and content of the workshops. In addition
to the workshops, students were given access to post-secondary and career in-
formation via a website and a bi-annual magazine. The intensity and content
of the intervention make it similar to the U.S. College Possible, College For-
ward, and Bottom Line programs (Avery 2013; Castleman and Goodman 2018;
Castleman, Deutschlander, and Lohner 2020), although it does not provide,
like these programs, direct individual counseling or tutoring.

The workshops were optional, and it was not compulsory for students to
browse the website or read the magazine. However, nearly all students assigned
to the intervention were exposed to the program if we consider all forms of
exposure: 85 percent attended at least one workshop, 73 percent read parts of
the magazine, and 22 percent engaged with the website.’

The financial aid intervention consisted of a grant worth up to CA$9,600
that students could receive upon college enrollment. Specifically, students

could claim CA$2,400 each academic term that they enrolled as full-time stu-

4. The Future to Discover experiment received expert and financial support from the
Canada Millennium Scholarship Foundation, the New Brunswick Department of Education,
and Statistics Canada.

5. Appendix B provides details on attendance at the workshops.



dents in a post-secondary institution, for a maximum of four terms.® The
grant was substantial compared to tuition and fees at the time of the experi-
ment. According to my calculations, the grant was equivalent to a decrease in
the total student cost of living by 25-35 percent for two years. Students were
informed about their eligibility for the grant at the time of recruitment at the
end of Grade 9, and were actively reminded about it after that (during and
after high school) through mails and phone calls. Receiving the grant was rela-
tively straightforward: students had to send a short application package to the
program office and would receive a check a few months after their enrollment
status was confirmed. Over 85 percent of the students who enrolled in college
received a payment. Compared to existing financial aid programs, the inter-
vention offered an early guarantee of aid with a simple application process,
two features that have been shown to increase application rates (Bettinger
et al. (2012); Dynarski et al. (2021)).

Finally, some students were assigned to a mixed intervention, in which case
they were both invited to participate in the career guidance program and made
eligible for the CA$9,600 student grant.

2.2 Experimental Design

The Future to Discover project was implemented in 30 high schools in New
Brunswick.” The schools were selected to participate in the experiment based
on a priority index computed from the size of the school, the number of low-
income families in the school, and the number of other schools in the district.
Invitations to participate in the experiment were sent to a random sample
of Grade 9 students within these schools in both springs of 2004 and 2005.
Upon invitation, students, along with their parents, were required to give
their written consent and answer a baseline survey in order to take part in

the experiment. These requirements were fulfilled by about 78 percent of the

6. To receive the grant, a student had to register as a full-time student in a post-secondary
program recognized by the Canada Student Loans Program. It includes most four-year and
vocational programs as long as they lead to a certificate, diploma, or degree. Students were
eligible to receive the payments for three years after high school graduation.

7. 1 provide in Appendix B details about the educational system in New Brunswick.



students invited to participate. Students were then classified as either high-
or low-income. The classification was done according to the family income,
which was collected during the interview, and an income threshold equal to
the provincial median.®

The randomization was conducted at the student level within each school.
Low-income students were randomly assigned to a control group and three
treatment arms (career guidance, financial aid, and mixed intervention). High-
income students were not eligible for financial aid and were accordingly only
randomized between the career guidance and control groups. Due to budgetary
concerns, the assignment ratios were adjusted for the second cohort of students,
and this was done in different ways across schools. I take into account these
unequal assignment ratios across schools and income status in the estimation
strategy described below.

Figure B.3 provides an overview of the experimental design as well as the

number of students at each step of the randomization process.

3 Empirical Framework

3.1 Data

[ use SRDC experimental data linked to post-secondary institutions’ adminis-
trative records and tax returns — both of which were made available by Statis-
tics Canada (Statistics Canada and Social Research and Demonstration Cor-
poration 2022; Statistics Canada 2022a; Statistics Canada 2022d; Statistics
Canada 2022c).

The post-secondary institutions’ records cover most four-year colleges (uni-

versities) and community colleges in Canada.” From these data, I identify

8. Parents were asked to show the household annual income stated in their income tax
return during the baseline interview limiting reporting errors. The income threshold varied
with family size. Six thresholds were defined, ranging from CA$40,000 for a single-parent
family with one child to CA$60,000 for a family with two parents and three children or
more.

9. The records cover all public four-year and community colleges in New Brunswick from
2007 — the typical first year of enrollment for the first cohort of students — onward. Outside



whether a student ever enrolled in a four-year or community college and ever
graduated from these institutions within ten years of high school graduation.
The data do not cover private career colleges, which typically offer short and
career-oriented programs of one year or less. I identify enrollment in these
private career colleges using the follow-up survey conducted by the SRDC.

Annual tax returns from the universe of tax returns in Canada were also
matched to individuals. They provide information on individuals’ annual in-
come from ages 18 to 29. See Appendix A for additional information on data
coverage, data processing, and outcomes definitions.

Table 1 presents baseline characteristics for the control group students,
and reports the differences in these characteristics between the control and the
treatment groups. Given the randomization, we would expect to see only minor
differences across groups. The tables show a balance on almost all baseline
characteristics: I find 4 significant differences out of 72 tests, a number that
could have been obtained by chance alone. I also test for whether the baseline
characteristics jointly predict treatment status, and find no evidence that it is

the case.

3.2 Estimation Strategy

I estimate the effects of three interventions by estimating the following model
by OLS:

Y; = Bo + Bi1Gi + BoGi X Hy + B3A; + BaM; + BsHi + Ysiy + € (1)

where Y; is the outcome of interest for student i. G;, A;, and M; are binary
indicators equal to one if student ¢ was assigned to the guidance, financial
aid, or mixed interventions, respectively. H; is a binary indicator equal to 1 if

student ¢ is from a high-income family, and zero otherwise.

New Brunswick, the records cover 96 percent of all public institutions across Canada from
2009 onward (but are only available for a selected set of provinces in 2007 and 2008).
Moreover, the few private universities that exist across Canada are not covered by the
records. They are typically non-standard (mostly religious or online) and attract a small
number of students (Jones and Li 2015; Usher and Balfour 2023).



The model captures the intent-to-treat effects of the interventions, i.e., the
effect of being invited to the career guidance program only, being eligible for
the financial aid only, and being both invited to the career guidance program
and being eligible for the financial aid. The causal effect of the guidance
intervention is captured by (3; for the low-income students and by (; + [
for the high-income students. The effect of the financial aid intervention is
captured by (3, and the effect of the mixed intervention by S4. They are
only estimated for the low-income students and cannot be estimated for the
high-income students who were not eligible for the aid.

Observations are reweighted in order to equalize the assignment ratios

across cohorts.'?

Moreover, to take into account the stratified design of the
experiment in the variance calculations, I include a full vector of school-cohort
dummies, “s(;), in the regression, where s(i) indicates the stratum for indi-
vidual 7. I discuss in Section 4.3 the robustness of the results to alternative

specifications.

4 Treatment Effects

4.1 College Enrollment

I first present the treatment effects of the three interventions on college enroll-

ment in Table 2.'! T first report the effects of the three interventions on the

10. In the absence of reweighting, the treatment effect 5, estimated from equation 1 is not
consistent for the average treatment effect in the population (Rubin and Imbens 2015). It
is instead a weighted average of the within-stratum average effects, with the weights being
influenced not only by the fraction of observations in each stratum (which we would ideally
want), but also by the probabilities of receiving and not receiving the treatment in each
stratum. The reweighting procedure ensures that the weights are only proportional to the
fraction of observations in each stratum and that (3; is thus consistent for the population
average treatment effect.

11. I report in Appendix Table E.11 the effects on private career college enrollment using
the follow-up survey conducted two and a half years after high school graduation. None of
the interventions seem to strongly affect private career college enrollment. Some differential
response rates to the survey have to be noted for the low-income students in the financial
aid group and for the high-income students in the guidance group. This means that the
effects derived from the survey need to be interpreted cautiously for these students. No
selective attrition is, however, to be noted for low-income students in the guidance and

10



sample of students from low-income families (Panel A). The guidance inter-
vention increased the fraction of low-income students who enrolled in college
by 7.0 percentage points. This is exclusively driven by an increase in four-
year college enrollment, which increased by almost 50 percent over baseline.
The financial aid increased college enrollment by a slightly large magnitude
(4+10.4 percentage points), which is driven both by an increase in the fraction
of students enrolling in four-year colleges and by an increase in the fraction of
students enrolling in community colleges. This is significantly different from
the career guidance intervention which did not increase community college
enrollment and only increased four-year college enrollment. The mixed in-
tervention increased low-income students four-year college enrollment by 8.0
percentage points while having no effect on community college enrollment,
which is similar in magnitude, direction, and significance to the effects of the
guidance-alone intervention.

I explore the heterogeneity of these effects in Appendix Table E.12 along
several dimensions (gender, language, parental education, test scores, and as-
piration for higher education at baseline). The large standard errors make the
analysis generally inconclusive. However, the results suggest that the effects
of the guidance and mixed interventions are mostly driven by higher-achieving
students, while the financial aid intervention affected both lower- and higher-
achieving students.

Are these effects driven by a change in the probability of applying to college
or by a change in the probability of being admitted? To answer this question, I
estimate the impact of the interventions on the fraction of students who aspire
to pursue a four-year college degree when asked during the survey conducted
at the beginning of Grade 12. Results are presented in Appendix Table E.11.
The effects are very similar to the ones on actual enrollment presented in Table
2, which suggests that the effects are mostly driven by changes in “aspirations”

and application decisions, rather than admission likelihood.!?

mixed intervention groups.

12. As for the follow-up survey conducted two and a half years after high school graduation,
some differential response rates to the Grade 12 survey have to be noted for the low-income
students in the financial aid group and for the high-income students in the guidance group.

11



The design of the experiment also allows to test the effect of the guidance
intervention on students from high-income families. The effects are reported
in Panel B of the Table 2. In contrast with the effect on low-income students,
the guidance intervention decreased the fraction of high-income students who
enrolled in college by 3 percentage points, an effect that is not significant at
conventional significance levels (p-value= 0.13), but meaningful in magnitude.

The contrasted effects of the intervention on low- and high-income students
imply a substantial decrease in the four-year college enrollment gap between
the two types of students, which I explore further in Table 3. Specifically, I
report and decompose the gaps in four-year college enrollment between high-
and low-income students in both the control and career guidance groups. The
gaps are decomposed into a part that can be explained by students’ academic
preparation as measured by students’ average test scores in Grade 9 and high
school fixed effects, and a part that cannot. See Appendix C for more details
on the methodology and some robustness checks. The table displays two ma-
jor findings. First, it indicates that, in the absence of the interventions, the
gap in four-year college enrollment between high- and low-income students is
substantial — 30 percentage points wide — and that roughly 50 percent of it
cannot be explained by differences in academic preparation between the two
types of students. Second, it shows that the career guidance intervention was
able to narrow the unexplained gap by 70 percent — from 14 to 4 percentage
points — such that, in the career guidance group, most of the difference in four-
year college enrollment between high- and low-income students is explained by

differences in academic preparation.!?

4.2 Long-term Outcomes

What happens to these students in the long run? To answer this question, I
present in Table 4 the treatment effects of the three interventions on college

completion and on labor income in early adulthood (27-29 years old). In addi-

The same cautionary note applies.
13. I find similar results when decomposing the gap between very high-income and very
low-income families in Appendix Table C.7.

12



tion, Figure 1 details the evolution of the treatment effects on income over time
from age 18 to 29. All outcomes are presented for the full sample of students,
i.e., are unconditional on college enrollment or employment. Additional results
on the effects of the interventions on the probability of being employed, and on
income and industry conditional on working are also presented in Appendix
Table E.13.

First, I find that the guidance intervention increased the share of low-
income students who graduated from a four-year college by 4.8 percentage
points and the share of low-income students who dropped out from college
by 3.6 percentage points. It suggests that some, but not all, of the students
induced to enroll in a four-year college by the intervention were successful in
completing college.

I also investigate the effects of the program on individuals’ annual labor
income in adulthood. The guidance intervention initially decreased students
labor income between the ages of 19 and 21 (Figure 1-Panel A), which is
consistent with the increase in college attendance induced by the intervention.
However, the trend reversed starting at age 23: in the longer run, between 27
and 29 years old, I estimate that the intervention increased, on average, low-
income students’ labor income by CA$2,700 annually (Table 4). The effect
is significant at the 10 percent confidence level, and represents a 10 percent
increase from the control mean.

It is unclear whether the observed increase in income is solely driven by the
increase in educational attainment. It might be the case that the intervention
has led to changes in major and occupational choices, conditional on educa-

tional attainment, that are not captured by my analysis.'> While the point

14. Results presented in Appendix Table E.13 suggest that the increase in income is not
driven by an increase in the share of people working but rather by a shift to higher-paying
jobs.

15. While I do observe majors and industries, I choose not to report the effects on these
outcomes conditional on educational attainment because they are hard to interpret without
making strong assumptions on the similarity between marginal (students whose education
attainment is affected by the intervention) and inframarginal students (students whose ed-
ucation attainment is not affected by the intervention, but whose major and occupational
choices might be).

13



estimates for the effects on post-secondary education duration and income im-
ply returns to one additional year of schooling significantly higher than those
documented in the literature — which suggests that channels other than post-
secondary schooling duration might be at play — the confidence interval is wide
and includes returns which are more consistent with the literature.!®

Second, I find that the financial aid intervention significantly increased the
share of low-income students who graduated from a community college (47.6
percentage points), but had no effect on the share of students who graduated
from a four-year college. This is significantly different from the effects of the
guidance intervention, which increased four-year college graduation. Further-
more, I find that, similarly to the guidance intervention, the financial aid inter-
vention initially decreased students labor income between the ages of 19 and
21 (Figure 1-Panel B). However, in contrast with the guidance intervention,
the aid had no significant effect on individuals’ labor income at ages 27-29
(Table 4). Specifically, the point estimate indicates that the aid decreased
individuals’ average labor income between the ages of 27 and 29 by CA$380
annually. Although the estimate is imprecise, and I cannot completely rule
out a meaningful positive effect, it is significantly lower than the effect of the
career guidance intervention.

Third, the effects of the mixed intervention on college graduation and in-
come follow a similar pattern as the effects of the guidance-alone intervention.
In particular, the mixed intervention increased individuals’ four-year college
graduation rate by 2.5 percentage points and individuals average labor income
at ages 27-29 by CA$1,530, both of which are not statistically different from
the effects of the guidance intervention, albeit slightly smaller (Table 4).

Finally, I also report the effects of the guidance intervention on the long-
run outcomes of high-income students. The small decline in college enrollment
observed for high-income students did not convert into a decline in gradua-

tion. Rather, the fraction of students who enrolled in college and dropped

16. If the increase in income is exclusively coming from the 0.43-year increase in the du-
ration of post-secondary education, it implies that the rate of returns to one additional
year of schooling is approximately 23 percent. See Oreopoulos and Petronijevic (2013) for
a comparison to returns estimated in the literature.

14



out significantly decreased because of the intervention by 3 percentage points.
This suggests that the intervention might have induced some high-income stu-
dents with a high risk of dropping out not to enroll. T also find suggestive
evidence that high-income students might have experienced an increase in in-
come following the intervention, but the effect is insignificant at conventional

significance levels (Table 4 and Figure 1-Panel D).

4.3 Robustness Checks and Limitations

Appendix Table D.8 to Table D.10 present the treatment effects using alter-
native specifications and sample groups, namely, the inclusion of controls for
baseline characteristics, the omission of observation weighting, and the re-
striction of the sample to students who were randomly chosen to answer the
follow-up surveys as previously used by the SRDC. While the estimated treat-
ment effects exhibit slight variations across these specifications, they generally
fall within one standard error range, above or below, the estimates presented
in Tables 2 and 4. Importantly, the p-values for the tests assessing the equality
of treatment effects across treatments and income groups remain remarkably
stable across the various specifications.

The analysis above assumes the absence of spillovers. However, since the
interventions are randomized at the individual level in each school, I cannot
rule out treatment spillovers between students in the same school.'” Unfortu-
nately, I cannot estimate the magnitude of the spillovers with the data I have.
However, under the assumption that the treatment spillovers impact students
in the same direction as the direct effects, the effects I estimate are ultimately

lower bounds for the true effects.

17. Treatment spillovers might have occurred in two ways. First, students from the career
guidance group might have shared information from the workshops, website, and magazine
with the students from the other groups. Second, by changing students’ enrollment behavior,
each intervention might have influenced students in the other groups through peer effects.

15



5 Cost-Benefit Analysis

In order to assess the economic viability and societal impact of the interven-
tions, I now present a cost-benefit analysis of each intervention in Table 5.
Each element is categorized as a cost or benefit for the individual, the govern-
ment (or any publicly-funded institution), and society (the sum of the two).
All amounts are reported in 2019 Canadian dollars and are discounted back to
the end of high school using a 3 percent discount rate as in Angrist, Autor, and
Pallais (2022). They are expressed per student assigned to each intervention.
Note that I only present the results for the low-income students for which all
three interventions were tested.

First, the three interventions implied some direct operating costs, which
include, in the case of the guidance intervention, designing and delivering the
workshops, website, and magazine, and in the case of financial intervention,
managing and delivering the student grant. According to Ford et al. (2012), the
costs of running the guidance intervention were roughly equal to CA$4,500 per
student, the costs of running the financial intervention CA$700 per student,
and the costs of running the mixed intervention the sum of the two. In addition
to the operating costs, students in the financial aid group received, on average,
CA$4,800 in student grants from the Future to Discover Project. That amount
was roughly similar for students assigned to the mixed intervention.

Second, the three interventions induced an increase in college attendance,
which implies some additional tuition and fees paid by the individuals. Assum-
ing that these additional tuition and fees exactly cover the cost of providing the
extra educational services for the institution and the government, they are a
cost for individuals but neutral for the government. Using data on enrollment,
I estimate the total amount of tuition and fees paid by each individual and
estimate the impact of the interventions on these outcomes using equation 1. I
provide details on the construction of the outcomes and the estimated regres-
sions in Appendix G. While the guidance intervention increased, on average,
the total tuition and fees paid by individuals by CA$2,450, the financial aid in-

creased the average tuition and fees paid by a smaller amount, CA$930, which
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is consistent with the smaller increase in the time spent in post-secondary
education. In addition to additional tuition and fees, the increase in college
attendance induced some transfers from the government to the students in the
form of student grants. Using data on financial assistance, I estimate that the
guidance intervention increased the average amount of student grants received
by individuals by CA$350. In contrast, the financial intervention led to a small
decline in the amount of grant aid received, which can be explained by some
crowding out from the Future to Discover grant received.

Finally, the three interventions are expected to induce some changes in
individuals’ lifetime income. Since I do not fully observe individuals’ income
over their lifetime, I forecast it using the income observed at age 29 and the
typical income growth rate observed in the population. I then estimate the
effects of the interventions on this estimated variable using equation 1. See
Appendix G for more details on the calculation of lifetime income as well as on
the regression estimated. I find that the guidance intervention increased indi-
viduals’ lifetime income by roughly CA$56,000, which is in the same ballpark
as the effects of the mixed intervention. Part of these increases in income is
captured by the government through taxes: using after-tax income, I estimate
that roughly 29 percent of it is transferred to the government. Moreover,
in line with the effects reported in Table 4, I find virtually no effect of the
financial aid intervention on lifetime income.

Taken together, these estimated amounts indicate that the guidance inter-
vention had large benefits for the individuals through an increase in lifetime
income. They also indicate that intervention can pay for itself through taxes.!®
Overall, I estimate that the intervention led to roughly CA$50,000 of net ben-
efits for society. In contrast, I estimate that the benefits of the financial
intervention for society are limited: it had only small benefits to the individ-
uals — mostly coming from the additional financial assistance received during
college — and was costly to the government. The mixed intervention implies

some somewhat similar benefits to society than the guidance-alone interven-

18. This implies an infinite marginal value of public funds. See Hendren and Sprung-Keyser
2020 for a comparison of marginal values of public funds across different policies.
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tion while inducing larger transfers from the government to the individuals.

6 Discussion

This paper investigates the effects of a career guidance program in high school,
a student grant aid, and the combination of the two, on students’ college
enrollment, college graduation, and income in adulthood, in Canada.

I find that the career guidance program had, on average, substantial ben-
efits: it increased the share of low-income students who enrolled in four-year
college, reduced the enrollment gap between high- and low-income students,
and increased individuals’ labor income significantly. I also estimate that the
fiscal gains generated by the program will exceed its initial costs.

The career guidance program included a wide range of ingredients. An
important question remains about which features of the program were the
more effective at improving students outcomes. The design of the experiment
does not allow for disentangling the effects of the different features. However,
previous studies suggest that in-person college-going guidance and support
programs are more effective at increasing college enrollment than light-touch
programs that only provide information (Carrell and Sacerdote 2017; French
and Oreopoulos 2017; Dynarski et al. 2023). According to French and Ore-
opoulos (2017), the most effective programs are the ones that “make the pro-
cess to get to college easier and more salient”. It suggests that an important
component of the program was to help students develop concrete post-high
school plans. More research should, however, be conducted to fully under-
stand how the design of guidance programs influences their effectiveness in
the long run.

Although the program had large benefits overall, I also find evidence that
the intervention induced some students to enroll, who then dropped out. Given
the possible negative effects of attending college without completion (Ore-
opoulos and Petronijevic 2013), this suggests that the intervention might have
adverse effects on some students. It would be interesting to see in the future

whether providing students with additional support and guidance in college
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could offset these negative effects.

In addition, I find that the financial aid intervention had limited effects
on individuals’ income in adulthood, despite increasing college enrollment. It
suggests that the aid induced some students with low monetary returns from
college to enroll. This is consistent with the predictions of classical models
of human capital investment in the absence of credit constraints (e.g., Becker
1964; Cameron and Taber 2004). These models predict that student grants,
by decreasing the direct cost of post-secondary education, induce students at
the margin of enrolling to enroll — students who, by definition, derive little
benefits from enrollment. Nonetheless, the increase in enrollment and grad-
uation might have had non-pecuniary benefits that are not captured by my
analysis (Oreopoulos and Salvanes 2011).

It is important to note that the findings from the financial aid interven-
tion inform us about the expected impacts of increasing the generosity of the
financial aid system rather than about the effects of existing financial aid poli-
cies. The effects are likely highly dependent on the institutional environment,
particularly in relation to the costs of education and existing financial aid
policies.

More generally, my findings shed new light on how individuals make deci-
sions and what factors explain the link between parental income and students’
educational decisions. The positive effects of the career guidance program
on students’ long-term outcomes suggest the existence of informational and
behavioral frictions that prevent students from making optimal decisions re-
garding post-secondary education in the absence of intervention. My findings
also reveal that these frictions are strongly correlated with socioeconomic sta-
tus and can shape socioeconomic inequalities. In contrast, the findings from
the financial aid program suggest the absence of large and binding short-run
financial constraints in the context studied. It adds to a growing body of
studies that highlights the importance of informational and behavioral fric-
tions (e.g., Hoxby and Avery 2013; Campbell et al. 2022; Dynarski et al. 2021;
Ainsworth et al. 2023) and the smaller role of short-run financial constraints
(e.g. Keane and Wolpin 2001; Cameron and Taber 2004; Lochner and Monge-
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Naranjo 2012) in explaining educational inequalities.

20



References

Ainsworth, Robert, Rajeev Dehejia, Cristian Pop-Eleches, and Miguel
Urquiola. 2023. “Why Do Households Leave School Value Added on the
Table? The Roles of Information and Preferences.” American Economic
Review 113, no. 4 (1, 2023): 1049-1082.

Angrist, Joshua, David Autor, and Amanda Pallais. 2022. “Marginal Effects of
Merit Aid for Low-Income Students.” The Quarterly Journal of Economics
137, no. 2 (1, 2022): 1039-1090.

Avery, Christopher. 2013. “Evaluation of the College Possible Program: Results
from a Randomized Controlled Trial.” NBER Working Paper Series.

Bailey, Martha, and Susan Dynarski. 2011. “Gains and Gaps: Changing In-
equality in U.S. College Entry and Completion.” NBER Working Paper

Series.

Barrow, Lisa, and Ofer Malamud. 2015. “Is College a Worthwhile Investment?”
Annual Review of Economics 7 (1): 519-555.

Becker, Gary S. 1964. Human Capital: A Theoretical and Empirical Analysis,

with Special Reference to Education.

Belley, Philippe, Marc Frenette, and Lance J. Lochner. 2014. “Post-secondary
attendance by parental income in the U.S. and Canada: Do financial aid
policies explain the differences?” Canadian Journal of Economics/Revue
canadienne d’économique 47 (2): 664-696.

Bettinger, Eric P., Oded Gurantz, Laura Kawano, Bruce Sacerdote, and
Michael Stevens. 2019. “The long-run impacts of financial aid: Evidence
from California’s Cal Grant.” American Economic Journal: Economic Pol-

icy 11 (1): 64-94.

21



Bettinger, Eric P., Bridget Terry Long, Philip Oreopoulos, and Lisa Sanbon-
matsu. 2012. “The role of application assistance and information in col-
lege decisions: Results from the H&R Bock FASFA experiment.” Quarterly
Journal of Economics 127 (3): 1205-1242.

Blinder, Alan S. 1973. “Wage Discrimination: Reduced Form and Structural
Estimates.” The Journal of Human Resources 8 (4): 436-455.

Blossfeld, Hans-Peter, and Yossi Shavit. 1993. Persisting Barriers: Changes in

Educational Opportunities in Thirteen Countries.

Cameron, Stephen V, and Christopher Taber. 2004. “Estimation of educa-
tional borrowing constraints using returns to schooling.” Journal of Polit-
ical Economy 112 (1): 132-182.

Campbell, Stuart, Lindsey Macmillan, Richard Murphy, and Gill Wyness.
2022. “Matching in the Dark? Inequalities in Student to Degree Match.”
Journal of Labor Economics 40 (4): 807-850.

Carneiro, Pedro, James J. Heckman, and Edward J. Vytlacil. 2011. “Estimat-
ing marginal returns to education.” American Economic Review 101 (6):

2754-278]1.

Carrell, Scott, and Bruce Sacerdote. 2017. “Why do college-going interventions
work?” American Economic Journal: Applied Economics 9 (3): 124-151.

Castleman, Benjamin L., Denise Deutschlander, and Gabrielle Lohner. 2020.
“Pushing College Advising Forward: Experimental Evidence on Intensive

Advising and College Success.” EdWorkingPaper.

Castleman, Benjamin L., and Joshua Goodman. 2018. “Intensive College
Counseling and the Enrollment and Persistence of Low-Income Students.”
Education Finance and Policy 13 (1): 19-41.

22



Chetty, Raj, Nathaniel Hendren, Patrick Kline, Emmanuel Saez, and Nicholas
Turner. 2014. “Is the United States still a land of opportunity? Recent

trends in intergenerational mobility.” American Economic Review 104 (5):
141-147.

Cunha, Jesse M., Trey Miller, and Emily Weisburst. 2018. “Information and
College Decisions: Evidence From the Texas GO Center Project.” Fduca-
tional Fvaluation and Policy Analysis 40 (1): 151-170.

Damgaard, Mette Trier, and Helena Skyt Nielsen. 2018. “Nudging in educa-
tion.” Fconomics of Fducation Review 64:313-342.

Deming, David, and Susan Dynarski. 2010. “College Aid.” In Targeting Invest-
ments in Children: Fighting Poverty When Resources are Limited, 283—
302.

Denning, Jeffrey T., Benjamin M. Marx, and Lesley J. Turner. 2019. “Pro-
Pelled: The effects of grants on graduation, earnings, and welfare.” Amer-

ican Economic Journal: Applied Economics 11 (3): 193-224.

Dynarski, Susan. 2003. “Does aid matter? Measuring the effect of student aid
on college attendance and completion.” American Economic Review 93
(1): 279-288.

Dynarski, Susan, C. Libassi, Katherine Michelmore, and Stephanie Owen.
2021. “Closing the Gap: The Effect of Reducing Complexity and Uncer-
tainty in College Pricing on the Choices of Low-Income Students.” Amer-
ican Economic Review 111, no. 6 (10, 2021): 1721-56.

Dynarski, Susan, Aizat Nurshatayeva, Lindsay C. Page, and Judith Scott-
Clayton. 2023. “Addressing nonfinancial barriers to college access and
success: Evidence and policy implications.” In Handbook of the Economics
of Education, 6:319-403. Elsevier.

Dynarski, Susan, Lindsay C Page, and Judith Scott-Clayton. 2022. “College
Costs, Financial Aid, and Student Decisions.” NBER Working Paper Se-

r1€eS.

23



Eng, Amanda, and Jordan Matsudaira. 2021. “Pell grants and student success:
Evidence from the universe of federal aid recipients.” Journal of Labor
Economics 39 (S2 2021): S413-S454.

Ford, Reuben, Marc Frenette, Claudia Nicholson, Isaac Kwakye, Taylor S. Hui,
Judith Hutchison, Sabina Dobrer, Heather S. Fowler, and Sophie Hébert.
2012. Future to Discover: Post-secondary Impacts Report. Social Research

and Demonstration Corporation.

Ford, Reuben, Taylor Shek-Wai Hui, and Isaac Kwakye. 2019. Future to Dis-
cover: Seventh Year Post-secondary Impacts Report. Social Research and

Demonstration Corporation.

French, Robert, and Philip Oreopoulos. 2017. “Behavioral barriers transition-
ing to college.” Labour Economics 47:48-63.

Frenette, Marc. 2017. Postsecondary Enrolment by Parental Income : Recent

National and Provincial Trends. Economic Insights. Statistics Canada.

Gurantz, Oded. 2022. “Impacts of State Aid for Nontraditional Students on
Educational and Labor Market Outcomes.” Journal of Human Resources
57, no. 1 (1, 2022): 241-271.

Hendren, Nathaniel, and Ben Sprung-Keyser. 2020. “A Unified Welfare Anal-
ysis of Government Policies.” The Quarterly Journal of Economics 135,

no. 3 (1, 2020): 1209-1318.

Herbaut, Estelle, and Koen Geven. 2020. “What works to reduce inequalities
in higher education? A systematic review of the (quasi-)experimental lit-
erature on outreach and financial aid.” Research in Social Stratification

and Mobility 65.

Hoxby, Caroline M., and Christopher Avery. 2013. “The Missing "One-Offs":
The Hidden Supply of High-Achieving, Low Income Students.” Brookings
Papers on Economic Activity 2013 (1): 1-65.

24



Hui, Taylor S., and Reuben Ford. 2018. Education and Labour Market Impacts
of the Future to Discover Project: Technical Report. Toronto: Higher Ed-

ucation Quality Council of Ontario.

Jann, Ben. 2008. “A Stata implementation of the Blinder-Oaxaca decomposi-
tion.” Stata journal 8 (4): 453-47.

Jones, Glen A., and Sharon X. Li. 2015. “The Invisible Sector: Private Higher
Education in Canada.” In Private Higher Education: A Global Perspective,
1-33.

Keane, Michael P., and Kenneth I. Wolpin. 2001. “The Effect of Parental
Transfers and Borrowing Constraints on Educational Attainment.” Inter-
national Economic Review 42, no. 4 (23, 2001): 1051-1103.

Kinsler, Josh, and Ronni Pavan. 2011. “Family income and higher education
choices: The importance of accounting for college quality.” Journal of Hu-
man Capital 5 (4): 453-477.

Kitagawa, Evelyn M. 1955. “Components of a Difference Between Two Rates.”
Journal of the American Statistical Association 50 (272): 1168-1194.

Lochner, Lance J., and Alexander Monge-Naranjo. 2012. “Credit Constraints
in Education.” Annual Review of Economics 4, no. 1 (29, 2012): 225-256.

Nguyen, Tuan D.,; Jenna W. Kramer, and Brent J. Evans. 2019. “The Effects of
Grant Aid on Student Persistence and Degree Attainment: A Systematic

Review and Meta-Analysis of the Causal Evidence.” Review of Educational
Research 89, no. 6 (1, 2019): 831-874.

Oaxaca, Ronald. 1973. “Male-Female Wage Differentials in Urban Labor Mar-
kets.” International Economic Review 14 (3): 693.

OECD. 2020. Education at a Glance 2020. OECD Indicators.

25



Oreopoulos, Philip, and Reuben Ford. 2019. “Keeping College Options Open:
A Field Experiment to Help all High School Seniors Through the College
Application Process.” Journal of Policy Analysis and Management 38, no.
2 (1, 2019): 426-454.

Oreopoulos, Philip, and Uros Petronijevic. 2013. “Making College Worth It: A
Review of the Returns to Higher Education.” The Future of Children 23
(1): 41-65.

Oreopoulos, Philip, and Kjell G. Salvanes. 2011. “Priceless: The nonpecuniary
benefits of schooling.” Journal of Economic Perspectives 25 (1): 159-184.

Page, Lindsay C., and Judith Scott-Clayton. 2016. “Improving college access in
the United States: Barriers and policy responses.” Economics of Education
Review 51:4-22.

Rubin, Donald B., and Guido W. Imbens, eds. 2015. “Stratified Randomized
Experiments.” In Causal Inference for Statistics, Social, and Biomedical
Sciences: An Introduction, 187-218. Cambridge: Cambridge University

Press.

Social Research and Demonstration Corporation. 2007. Future to Discover:
FEarly Implementation Report. Social Research and Demonstration Cor-

poration.

. 2009. Future to Discover: Interim Impacts Report. Social Research and

Demonstration Corporation.

Statistics Canada. 2020. Education Indicators in Canada: An International
Perspective 2020.

——— 2022a. Future to Discover Project Data (FTD) to Education
and Labour Market Longitudinal Platform (ELMLP) concordance file
[dataset]. Canadian Research Data Center. Data extracted in 2022.

. 2022b. Longitudinal Administrative Databank (LAD) [dataset]. Cana-
dian Research Data Centre. Data extracted in 2022.

26



Statistics Canada. 2022c. Postsecondary Student Information System (PSIS),
2005/2006 to 2019/2020 [dataset]. Canadian Research Data Center. Data
extracted in 2022.

.2022d. T1 Family File (T1FF) subset for FTD, 2007 to 2019 [dataset].
Canadian Research Data Center. Data extracted in 2022.

. 2023. 2021 Census of Population [dataset]. Canadian Research Data
Centre. Data extracted in 2023.

Statistics Canada and Social Research and Demonstration Corporation. 2022.
Future to Discover Project Data (FTD) [dataset]. Canadian Research
Data Center. Data extracted in 2022.

Stephan, Jennifer L., and James E. Rosenbaum. 2013. “Can High Schools
Reduce College Enrollment Gaps With a New Counseling Model?” Edu-
cational Evaluation and Policy Analysis 35, no. 2 (1, 2013): 200-219.

Usher, Alex, and Janet Balfour. 2023. “The State of Postsecondary Education
in Canada 2023.” Higher Education Strateqy Associates.

Zimmerman, Seth D. 2014. “The Returns to College Admission for Academi-
cally Marginal Students.” Journal of Labor Economics 32 (4): 7T11-754.

27



7 Tables and Figures

28



Table 1: Baseline Characteristics in Treatment and Control Groups

Low-income students High-income students

Control Difference  Difference  Difference  Control  Difference
group guidance fin. aid mixed group guidance
mean vs. control vs. control vs. control mean vs. control

Student’s characteristics

Female 0.54 -0.005 0.009 -0.039 0.50 0.025
(0.030) (0.030) (0.030) (0.024)
English speaker 0.52 0.014 -0.006 -0.011 0.51 -0.000
(0.013) (0.013) (0.013) (0.012)
Has ever repeated a grade 0.17 0.012 -0.015 0.010 0.07 -0.011
(0.022) (0.021) (0.022) (0.012)
Grade 9 average test score
Between 90%-100% 0.07 0.014 0.008 -0.004 0.18 0.009
(0.016) (0.016) (0.015) (0.018)
Between 80%—89% 0.25 0.063 0.041 0.035 0.36 0.000
(0.026) (0.027) (0.026) (0.023)
Between 70%—79% 0.31 -0.021 -0.012 -0.028 0.26 -0.022
(0.027) (0.027) (0.027) (0.021)
Between 60%-69% 0.23 -0.048 -0.029 -0.011 0.12 0.013
(0.023) (0.024) (0.025) (0.016)
Below 60% 0.11 -0.003 0.001 0.017 0.06 -0.003
(0.018) (0.018) (0.019) (0.011)
Missing 0.04 -0.006 -0.009 -0.008 0.02 0.001
(0.011) (0.010) (0.010) (0.007)
Household and parental characteristics
Single parent 0.35 0.023 -0.007 0.015 0.08 -0.016
(0.028) (0.028) (0.028) (0.012)
Age of signing parent 41.1 0.401 -0.303 0.247 42.9 -0.144
(0.321) (0.323) (0.340) (0.221)
Number of dependents 1.96 -0.008 0.016 -0.030 1.88 -0.029
in household (0.052) (0.054) (0.049) (0.037)
One parent born outside 0.38 0.012 -0.007 0.032 0.15 -0.011
Canada (0.028) (0.029) (0.029) (0.017)
No parent working 0.21 0.005 -0.026 -0.016 0.02 -0.004
(0.023) (0.023) (0.023) (0.006)
Highest level of education of parents
Four-year college degree 0.05 0.014 0.007 -0.001 0.29 0.004
(0.014) (0.014) (0.013) (0.021)
Community college diploma 0.40 0.012 0.049 0.033 0.51 -0.015
(0.029) (0.029) (0.029) (0.024)
High school diploma 0.32 -0.013 -0.015 -0.020 0.16 0.016
(0.027) (0.027) (0.027) (0.018)
Less than high school 0.23 -0.013 -0.041 -0.012 0.04 -0.005
(0.024) (0.024) (0.024) (0.009)
Sample size 600 1,200 1,140 1,150 610 2,090
P-value F-test
of joint significance 0.37 0.92 0.74 0.94

Notes: Differences are based on OLS regressions of each characteristic on treatment and strata dummies.
Joint test p-values are computed using a F-test of joint significance from a regression of the treatment
dummy on all listed characteristics and strata dummies. Huber-White robust standard errors are reported
in parentheses.
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Table 2: Treatment Effects on College Enrollment

First enrollment

Ever  Four-year Community
enrolled  college college

Panel A: TE on low-income students

Guidance intervention 0.070 0.097 -0.027
(0.029) (0.026) (0.026)
Financial aid intervention 0.104 0.046 0.058
(0.029) (0.025) (0.027)
Mixed intervention 0.071 0.080 -0.009

(0.029)  (0.025) (0.026)

Panel B: TE on high-income students

Guidance intervention -0.031 -0.020 -0.011
(0.021) (0.023) (0.021)
Sample size 4,370 4,370 4,370
Control mean low-income 0.49 0.20 0.29
Control mean high-income 0.76 0.51 0.25

P-values equality tests of TE

TE on low-income students

Guidance = aid 0.238 0.062 0.002
Mixed = guidance + aid 0.012 0.089 0.296
Mixed = guidance 0.969 0.536 0.493
Mixed = aid 0.258 0.209 0.016

TE of guidance
Low-income = high-income  0.004 0.001 0.631

Notes: The table reports the effects of three interventions on col-
lege enrollment. Enrollment is measured from public institutions
within 10 years of high school graduation. Each column represents a
OLS regression of the dependent variable on treatment dummies, a
parental income dummy, and strata dummies (equation 1). Huber-
White robust standard errors are reported in parentheses. Sample
sizes are rounded to the nearest 10 for data confidentiality concerns.
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Table 3: Gap in Four-year College Enrollment
between High- and Low-income Students

Control Guidance Treatment

group group effect % change
Gap between high- and 0.305 0.185 -0.121 -40%
low-income students (0.021)  (0.028) (0.035)
Explained by average test scores 0.161 0.141 -0.020 -12%
and high school FE (0.015)  (0.019) (0.024)
Unexplained by average test scores  0.145 0.044 -0.101 -70%
and high school FE (0.021)  (0.024) (0.032)

Notes: The table reports the gap in four-year college enrollment between high-
and low-income students in both the control and career guidance groups. Each gap is
decomposed into a part that can be explained by students’ academic preparation as
measured by students’ average test scores in Grade 9 and high school fixed effects, and
a part that cannot. The decomposition is performed using a traditional Kitagawa-
Oaxaca-Blinder decomposition using, as the reference coefficients, the coefficients
from a pooled regression.
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Table 4: Treatment Effects on Long-Term Outcomes

College completion Annual
Four-year Community Dropped Years of labor income
college college out PSE ages 27-29
Panel A: TE on low-income students
Guidance intervention 0.048 -0.016 0.036 0.430 2,703
(0.022) (0.025) (0.021) (0.138) (1,585)
Financial aid intervention 0.007 0.076 0.011 0.220 -381
(0.021) (0.026) (0.020) (0.131) (1,453)
Mixed intervention 0.025 0.030 0.006 0.278 1,531
(0.021) (0.026) (0.020) (0.138) (1,520)

Panel B: TE on high-income students

Guidance intervention 0.013 -0.007 -0.028 -0.016 1,930
(0.023) (0.021) (0.016) (0.132) (1,462)

Sample size 4,370 4,370 4,370 4,370 4,370
Control mean low-income 0.14 0.24 0.12 1.56 27,700
Control mean high-income 0.36 0.28 0.14 3.14 39,600

P-values equality tests of TE

TE on low-income students

Guidance = aid 0.066 0.000 0.249 0.119 0.060
Mixed = guidance + aid 0.335 0.430 0.162 0.054 0.723
Mixed = guidance 0.315 0.070 0.158 0.282 0.490
Mixed = aid 0.405 0.096 0.811 0.668 0.224

TE of guidance
Low-income = high-income 0.269 0.780 0.014 0.019 0.720

Notes: The table reports the effects of three interventions on college completion, the number
of years students spent in post-secondary education (PSE), and labor income in adulthood.
Completion and years of PSE are measured from public institutions within 10 years of high
school graduation. The income variable corresponds to the average annual income from paid
employments that individuals received between ages 27 and 29. All outcomes are presented
for the full sample of students, i.e., are unconditional on college enrollment or employment.
Each column represents a OLS regression of the dependent variable on treatment dummies, a
parental income dummy, and strata dummies (equation 1). Huber-White robust standard errors
are reported in parentheses. Sample sizes are rounded to the nearest 10 for data confidentiality
concerns.
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Panel A — TE guidance intervention Panel B — TE financial aid intervention
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Figure 1: Treatment Effects on Annual Labor Income over Time

Notes: The figure plots the effects of the three interventions on individuals’ annual labor income over
time. Point estimates together with the associated 90 percent confidence intervals are reported. Labor
income corresponds to income from all paid employments received during a year. Each point represents
a OLS regression of the dependent variable on treatment dummies, a parental income dummy, and strata
dummies (equation 1). Huber-White robust standard errors are used to compute the confidence intervals.
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Table 5: Costs and Benefits

Individual Government Society
Panel A: Guidance intervention
Operating costs -4,537 -4,537
Student grant from FTD . )
Extra tuition & fees -2,452 . -2,452
Extra student grant excl. FTD 356 -356 .
Additional lifetime income after-tax 40,031 . 40,031
Additional lifetime taxes collected 16,430 16,430
Benefits minus costs 37,935 11,538 49,472
Panel B: Financial aid intervention
Operating costs . -715 -715
Student grant from FTD 4,794 -4,794 .
Extra tuition & fees -932 . —932
Extra student grant excl. FTD -261 261 .
Additional lifetime income after-tax 953 . 953
Additional lifetime taxes collected -1,051 -1,051
Benefits minus costs 4,554 -6,298 -1,744
Panel C: Mixed intervention
Operating costs . -5,252 -5,252
Student grant from FTD 4,552 -4,552 .
Extra tuition & fees -1,618 . -1,618
Extra student grant excl. FTD -36 36 .
Additional lifetime income after-tax 29,188 . 29,188
Additional lifetime taxes collected 14,336 14,336
Benefits minus costs 32,086 4,568 36,654

Notes: The table reports estimated costs and benefits for each of the
three interventions on low-income students. All figures are reported in 2019
Canadian dollars and have been discounted to the end of high school using
a 3% discount rate. Each element is categorized as a cost (negative values)
or benefit (positive values) for the individual, the government, and the so-
ciety. These values are expressed per student assigned to each intervention.
Operating costs are derived from Ford et al. (2012). All other elements are
obtained by estimating the effects of the interventions on monetary outcomes
constructed from the data and using equation 1.
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A Data Appendix

A.1 Baseline Survey

Baseline socio-demographic characteristics of the students and their parents were collected during
the baseline survey in Grade 9 by the SRDC (Statistics Canada and Social Research and Demon-
stration Corporation 2022). I use this information to conduct balance tests, to control for baseline

characteristics in some specifications, and to conduct some heterogeneity analyses.

A.2 High School Records

Students’ test scores and courses taken in high school were collected by the SRDC from the provincial
education department in New Brunswick (Statistics Canada and Social Research and Demonstration
Corporation 2022). From these data, I use the variable “average test score in Grade 9” as a proxy for
students’ academic preparation. It is the average of all grades obtained by an individual during 9th
grade, with one grade received per course/subject, and is expressed from 0 to 100.'° The variable
is not a perfect measure of academic preparation. First, the tests taken are not standardized
across schools such that the measure can reflect differences in difficulty and grading practices across
schools/teachers. Second, although students in Grade 9 in New Brunswick all take the same core
courses (Mathematics, English /French, Sciences, Social studies), there are some variations for other
courses (Arts, Second Language, Technology, Physical Education, Personal Development). The

variable can thus also reflect some slight differences in courses taken across students.

A.3 Post-secondary Institutions Records

Post-secondary institutions records come from Statistics Canada Post-Secondary Information Sys-
tem (PSIS) (Statistics Canada 2022c¢). Linkage keys between the PSIS and SRDC experimental
data were derived by Statistics Canada using students’ Social Insurance Numbers, dates of birth,
sex, and names that were collected during the baseline survey (Statistics Canada 2022a).

The PSIS provides student-level information on enrollment and graduation from most publicly-
funded post-secondary institutions in Canada. At the time this paper is written, the last available
year of data from the Post-Secondary Information System is the 2018-19 academic year, which
means that I observe enrollment and graduation until 10 years after high school graduation for
both cohorts of students.

The PSIS has two limitations. First, the PSIS does not cover private institutions. Private
institutions in Canada are for the vast majority private career colleges, which offer short and career-

oriented programs of one year or less (Jones and Li 2015; Usher and Balfour 2023).2° Enrollment in

19. Each course-level grade is a combination of test results and other assessments given at the class-level, and is
expressed from 0 to 100.
20. Other private post-secondary institutions are non-standard universities (mostly religious), language and theo-
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these private career colleges is non-negligible: it represents 11 percent of the student body according
to Usher and Balfour (2023). T identify enrollment in these private career colleges using the survey
conducted two and a half years after high school graduation. The survey is, however, conducted
too soon to provide a reliable view of graduation.

Second, although the PSIS aims to cover the universe of publicly-funded post-secondary insti-

tutions, a few public institutions are not covered in the years we are interested in (2007-2017).

1. The PSIS records do not cover the New Brunswick community colleges before 2010. To
address this important limitation, I supplement the PSIS records until 2010 with data on
enrollment and graduation gathered by the SRDC from the New Brunswick Department of
Post-secondary Education, Training, and Labour. Combined together, the records cover all
four-year public and community colleges in New Brunswick from 2007 — the typical first year

of enrollment for the first cohort of students — onward.

2. In the years 2007 and 2008, the PSIS records are only available for a selected set of provinces
outside of New Brunswick (Newfoundland and Labrador, Prince Edward Island, Nova Scotia,
Alberta, and British Columbia (2008 only)). This implies that I never observe, in the PSIS,
individuals who enrolled in the non-covered provinces if they were not enrolled in 2009 or after
(i.e., beyond the age of 19 for the first cohort and 18 for the second cohort). The fraction of
these students is likely to be small: I estimate, using the 1991 birth cohort for which the issue

does not apply, that it concerns less than 1 percent of the students in our sample.?!

3. About 6 percent of community colleges are missing from the records each year. These colleges
are located in Ontario and Saskatchewan in 87 percent of the cases, and thus, should attract

only a small share of the students in our sample.
From these data, I construct the following outcomes of interest:

o “Ever enrolled in college” is a binary variable that takes the value of one if a student ever
enrolled in a public college in a program leading to a certificate, diploma, or degree, and zero

otherwise. Enrollment is measured within 10 years of the theoretical end of high school.

o “First enrolled in a four-year college” is a binary variable that takes the value of one if the
student’s first enrollment in college is in a four-year college (also called university), and zero

otherwise.

o “First enrolled in a community college” is a binary variable that takes the value of one if the

student’s first enrollment in college is in a community college, and zero otherwise.

logical schools, and offshore institutions. They all attract a small number of students (Jones and Li 2015; Usher and
Balfour 2023).

21. About 88 percent of the New Brunswick high school students who enroll in a public post-secondary institution
attend one beyond the age of 19, and about 88 percent attend a post-secondary institution in New Brunswick or
Nova Scotia, both of which are covered from 2007.
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o “Ever completed four-year college” is a binary variable that takes the value of one if the
student ever obtained a certificate, diploma, or degree from a four-year college, within 10

years of the theoretical end of high school.

o “Ever completed community college” is a binary variable that takes the value of one if the
student ever obtained a certificate, diploma, or degree from a community college, within 10

years of the theoretical end of high school.

e “Dropped out from college” is a binary variable that takes the value of one if a student ever
enrolled in a public college and never graduated from a public college as per the definitions
above, and zero otherwise. The variable takes the value of zero for students still enrolled in

college 10 years after the theoretical end of high school.

o “Years of post-secondary schooling” is the number of years a student was enrolled in a public

college within 10 years of the theoretical end of high school.

o “Ever enrolled in a private career college” is a binary variable that takes the value of one if a
student ever enrolled in a private career college in a program leading to a certificate, diploma,
or degree, and zero otherwise. Enrollment is measured within 3 years of the theoretical end
of high school.

A.4 Tax Returns

Tax returns from the universe of tax returns in Canada from 2007 to 2019 were linked to SRDC
experimental data (Statistics Canada 2022d). Linkage keys between the tax returns database
and SRDC experimental data were derived by Statistics Canada using students’ Social Insurance
Numbers, dates of birth, sex, and names that were collected during the baseline survey (Statistics
Canada 2022a).

If a tax return is not found for an individual in a particular year, which arises if the individual
did not fill a return for that year, I impute the value of zero to the income variables.?? At the time
this paper is written, the returns provide information on individual annual income until 29 years

old for both cohorts. From these data, I construct the following outcomes of interest:

e “Annual labor income at ages 27-29”: is the average annual income that the individual
received from paid employments between ages 27 and 29, before any deductions. It excludes
self-employment income, tips, and gratuities (i.e., it only includes income reported in T4

slips). It is expressed in 2019 Canadian dollars.

22. The tax filing rate is very high in Canada since individuals need to file a tax return, not only when they owe
taxes, but also to qualify for a number of refunds and credits. Tax returns were not found for only 5 to 8 percent of
individuals each year.
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“Ever employed during the year of 29th birthday”: is a binary variable that takes the value of

one if the individual received any employment income during the year of her 29th birthday.

“Annual income conditional on being employed during the year of 29th birthday” is the
annual income that an individual received from paid employments during the year of her 29th
birthday. It is only expressed for the subsample of individuals who received any employment

income during the year.

“Works in high-paying industry during the year of 29th birthday” is a binary variable that
takes the value of one if the individual main employment during the year of her 29th birthday is
in a high-paying industry. Industries are classified using 2-digit NAIC codes. High-paying in-
dustries are industries that pay, on average, above the median, according to Statistics Canada
Longitudinal Administrative Databank (Statistics Canada 2022b). It is only expressed for the

subsample of individuals who received any employment income during the year.
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B Details on the Future to Discover Experiment

B.1 Context

The Future to Discover experiment was conducted in the province of New Brunswick, Canada. High
school in New Brunswick, like in the U.S., runs from Grades 9 to 12, after which students can decide
whether to enroll in post-secondary education or not. Students are typically 14 years old at the
beginning of high school and graduate at age 18. Three main options are available to students who
want to enroll in post-secondary education in Canada: (1) four-year colleges (also called universities)
offering programs that lead to a bachelor’s degree; (2) community colleges (also called colleges of
applied arts and technology or institutes of technology or science) which typically grant diplomas
for technical studies of two years; and (3) private career colleges that offer career-oriented programs
of one year or less.

Tuition and fees in New Brunswick for one year of undergraduate schooling at a four-year college
were roughly equal to CA$6,600 at the time when most students from the sample enrolled in post-
secondary education (2019 Canadian dollars).?® This is higher than in Western European countries
but lower than in the U.S. (OECD 2020). Although tuition and fees are smaller in Canada compared
to the U.S., financial aid policies are also less generous. In fact, comparing tuition and fees net of
grant aid, real costs of college attendance are lower in the U.S. than in Canada for lower-income
students (Belley, Frenette, and Lochner 2014).

In Canada, 33 percent of adults have a four-year college degree, which is comparable to other
developed countries (Statistics Canada 2020). However, unlike other countries, Canada is char-
acterized by a very high enrollment rate in community and private career colleges: 26 percent of
Canadian adults have a short-cycle tertiary diploma compared to 7 percent of adults in other OECD
countries (Statistics Canada 2020).

The population in New Brunswick is slightly less educated than the rest of the Canadian pop-
ulation: 24 percent of adults in New Brunswick have a four-year college degree (Statistics Canada
2020). The lower level of education is also reflected in lower income levels in New Brunswick

compared to the rest of Canada.?*

B.2 Career Guidance Workshops

The workshops were designed in collaboration with Jobmatics, Canadian Career Development Foun-
dation, Educational Policy Institute, Allegro 168 Communications + Design, DMHS Group Inc.

They were split into the following four series:

23. Tuition and fees from the four main four-year colleges were retrieved from Statistics Canada: Table 37-10-0045-
01 Canadian and international tuition fees by level of study.

24. Statistics were retrieved from Statistics Canada: Table 11-10-0190-01 Market income, government transfers,
total income, income tax and after-tax income by economic family type.
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1. Career Focusing: The first workshop series was conducted in Grade 10. It included six
workshops that were designed to guide students in the exploration of career options. Besides
being taught how to research information on post-secondary education and labor market
trends, students were encouraged to explore their post-secondary options through different

activities and exercises.

2. Lasting Gifts: The second workshop series, which took place in Grade 11, was tailored toward
the parents. The four workshops of the series aimed to encourage and assist parents in getting
involved in their children’s career guidance. Together with their children, parents were exposed
to various career guidance approaches and were instructed to test these approaches through

interactive activities and reflective exercises.

3. Future in Focus: The third workshop series was designed to help Grade 12 students build
resilience to overcome unexpected life challenges. The workshops focused on the specific skills
and attitudes needed to work through obstacles and on the importance of developing a support

network.

4. Post-secondary Ambassadors: Six meetings with post-secondary education students from var-
ious institutions were organized over Grades 10 to 12. The invited students were asked to
share their experiences and advice, providing high school students with peer mentors and role

models.

Social Research and Demonstration Corporation (2009) provides additional information on the

content and delivery of the workshops.

B.3 Workshops Attendance

Figure B.2 reports the distribution of the number of workshops attended per student. On average,
students attended 8 workshops out of 20, 15 percent of students never attended a workshop, and 22
percent attended most of the workshops (i.e., more than 75 percent of the workshops). Attendance
declined over time: while the attendance rate at each workshop was roughly equal to 60 percent
during the first year (Grade 10), it dropped to 30 percent in Grades 11 and 12. Parents were also
invited to some of the workshops: 71 percent of the parents attended the orientation session and 46
percent attended at least one Lasting Gifts session. The numbers are derived from Social Research

and Demonstration Corporation (2009), which also provides additional details.

B.4 Experimental Design

Figure B.3 provides an overview of the experimental design as well as the number of students at

each step of the randomization process.
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Figure B.2: Workshops Attendance

Notes: The figure reports the distribution of the number of workshops attended by each student, out
of 20 workshops. The numbers are derived from Social Research and Demonstration Corporation (2009).
The sample size is 1,750 students.
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30 New Brunswick high schools

!

Two cohorts of high school students
(2003-07 and 2004-08 cohorts)
12,200 students

Invitation sent to 46%
5,670 students

i

78% agreed to participate
4,370 students

Higher-income students Lower-income students
2,090 students 2,290 students
I ‘
Randomized between two groups: Randomized between four groups:

1. Career guidance (610)
2. Control (1,480)

1. Career guidance (600)

2. Financial aid (540)

3. Career guidance & financial aid (550)
4. Control (600)

Figure B.3: Experimental Design

Notes: The figure provides an overview of the experimental design with the number of students at each
step of the randomization process. The numbers are derived from both Social Research and Demonstration
Corporation 2007 and the author’s calculations.
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C Decomposition of the Gap in Four-Year College Enroll-

ment by Parental Income

I decompose the gap in four-year college enrollment between high- and low-income students into a
part that can be explained by students academic preparation as measured by students average test
scores in Grade 9 and high school fixed effects, and a part that cannot.

Students are defined as high- and low-income students following the initial classification of
students made by the SRDC for randomization purposes. The classification was done according to
the family income, which was collected during the interview, and an income threshold equal to the
provincial median. Appendix Table C.7 presents the decomposition of the gap between students
from very high-income and very low-income families.?

I follow a traditional Kitagawa-Oaxaca-Blinder decomposition (Kitagawa 1955, Blinder 1973,
Oaxaca 1973).%5 Specifically, consider the following linear probability model:

Yyi = X8, + €gis (2)

where Y, is a binary variable equals to one if student 7 enrolled in a four-year college, and zero
otherwise. ¢ can take the value A if student ¢ come from a high-income family and [ if student ¢
come from a low-income family. X is a vector of variables capturing academic preparation, namely
students average test scores in Grade 9 and high school fixed effects, and a constant. €4 is the error
term, with Eley;] = 0. I include high school fixed effects in order to account for differences in test
difficulty, grading practices, and courses offered across schools. The test score measure is missing
for 22 students (less than 2 percent of the sample). T assign the mean value to these students and
add an indicator of missingness into the decomposition to account for these missing values while
keeping the full sample of students.

The gap in four-year college enrollment between high- and low-income students is given by:
E(Yy) — E(Y) = E[X4]'8, — E[Xi]'B;, (3)
which can be rewritten as follows:
EWY,) — E(Y) = (E[X)] — E[X)])'8" + E[X4]' (8, — 5) + E[XJ (B = By), (4)

where §* are some reference coefficients chosen by the econometrician. In equation 4, (E[X;] —

E[X,])'" is the explained part of the gap, and E[X,) (8, — ") + E[X.) (8" — 5,) is the unexplained

25. Very high-income students are students whose parents’ annual income is 80k or more at the time of the baseline
survey (top income category). Very low-income students are students whose parents’ annual income is less than 20k
at the time of the baseline survey (bottom income category).

26. In practice, the results were produced using the Stata package oaxaca, which follows the methodology described
below (Jann 2008).
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part of the gap.

In the main text, [ report the decomposition using, as the reference coefficients 5, the coefficients
obtained from estimating equation 1 on the pooled sample of students.?” Appendix Table C.6
presents the decomposition using, as the reference coefficients 5%, the low-income and high-income

students’ coefficients.

27. The regression includes as an additional regressor an indicator variable for parental income group.
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Table C.6: Alternative Methods to Decompose the Gap in Four-year College
Enrollment between High- and Low-income Students

Control Guidance Treatment
group group effect % change

Panel A: Using low-income coefficients as the reference coefficients

Explained by average test scores 0.125 0.110 -0.015 -12%
and high school FE (0.016)  (0.018) (0.024)

Unexplained by average test scores  0.180 0.074 -0.106 -59%
and high school FE (0.025)  (0.027) (0.037)

Panel B: Using high-income coefficients as the reference coefficients

Explained by average test scores 0.188 0.165 -0.023 -12%
and high school FE (0.019)  (0.023) (0.030)

Unexplained by average test scores  0.117 0.020 -0.097 -83%
and high school FE (0.022)  (0.026) (0.034)

Notes: The table reports the gap in four-year college enrollment between high-
and low-income students in both the control and career guidance groups. Each gap is
decomposed into a part that can be explained by students’ academic preparation as
measured by students’ average test scores in Grade 9 and high school fixed effects, and
a part that cannot. The decomposition is performed using a traditional Kitagawa-
Oaxaca-Blinder decomposition using, as the reference coefficients, the coefficients

from the low-income sample in Panel A, and from the high-income sample in Panel
B.
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Table C.7: Gap in Four-year College Enrollment between Very High- and Very
Low-income Students

Control Guidance Treatment

group group effect % change
Gap between very high- and 0.515 0.352 -0.163 -32%
very low-income students (0.032)  (0.044) (0.055)
Explained by average test scores 0.274 0.270 -0.004 -1%
and high school FE (0.032)  (0.038)  (0.050)
Unexplained by average test scores  0.241 0.082 -0.159 -66%
and high school FE (0.039)  (0.044) (0.059)

Notes: The table reports the gap in four-year college enrollment between very
high- and very low-income students in both the control and career guidance groups.
Very high-income students are students whose parents’ annual income is 80k or more
at the time of the baseline survey (top income category). Very low-income students
are students whose parents’ annual income is less than 20k at the time of the base-
line survey (bottom income category). Each gap is decomposed into a part that can
be explained by students’ academic preparation as measured by students’ average
test scores in Grade 9 and high school fixed effects, and a part that cannot. The
decomposition is performed using a traditional Kitagawa-Oaxaca-Blinder decomposi-
tion using, as the reference coefficients, the coefficients, the coefficients from a pooled
regression.
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Table D.8: Treatment Effects, Specification with Controls for Baseline Characteristics

First enrollment College completion

Ever Four-year Community Four-year Community Dropped Years of Annual labor
enrolled  college college college college out PSE income

Panel A: TE on low-income students

Guidance intervention 0.046 0.062 -0.016 0.020 -0.013 0.035 0.259 1,655
(0.026)  (0.022) (0.026) (0.019) (0.024) (0.021)  (0.116) (1,491)

Financial aid intervention 0.082 0.020 0.062 -0.013 0.074 0.009 0.085 -1,012
(0.026)  (0.021) (0.027) (0.019) (0.026) (0.020)  (0.111) (1,372))

Mixed intervention 0.067 0.075 -0.007 0.020 0.030 0.007 0.249 1,023

(0.026)  (0.021) (0.026) (0.018) (0.026) (0.020)  (0.114) (1,434)

Panel B: TE on high-income students

Guidance intervention 0.035  -0.027 -0.008 0.007 -0.006 0.027  -0.050 2,116
(0.019)  (0.019) (0.019) (0.019) (0.021) (0.016)  (0.108) (1,378)
Sample size 4,370 4,370 4,370 4,370 4,370 4,370 4,370 4,370

P-values equality tests of TE

TE on low-income students

Guidance = aid 0.168 0.063 0.003 0.102 0.001 0.233 0.130 0.086
Mixed = guidance + aid 0.096 0.807 0.152 0.634 0.391 0.196 0.555 0.856
Mixed = guidance 0.417 0.586 0.734 0.991 0.094 0.179 0.929 0.693
Mixed = aid 0.573 0.013 0.010 0.080 0.104 0.900 0.146 0.170

TE of guidance
Low-income = high-income  0.010 0.002 0.807 0.612 0.828 0.016 0.052 0.821

Notes: The table reports the effects of three interventions on the main outcomes of interest. Each column represents a OLS
regression of the dependent variable on treatment dummies, a parental income dummy, and strata dummies (equation 1). Unlike the
specification used in Tables 2 and 3, the specification includes controls for the baseline characteristics listed in Table 1. Huber-White
robust standard errors are reported in parentheses. Sample sizes are rounded to the nearest 10 for data confidentiality concerns.
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Table D.9: Treatment Effects, Specification without Weights

First enrollment College completion

Ever Four-year Community Four-year Community Dropped Years of Annual labor
enrolled  college college college college out PSE income

Panel A: TE on low-income students

Guidance intervention 0.064 0.091 -0.027 0.046 -0.013 0.027  0.417 2,157
(0.028)  (0.025) (0.026) (0.022) (0.025) (0.020)  (0.137) (1,549)

Financial aid intervention 0.100 0.042 0.058 0.007 0.079 0.004  0.229 -335
(0.029)  (0.025) (0.027) (0.021) (0.026) (0.020)  (0.129) (1,451)

Mixed intervention 0.071 0.081 -0.010 0.028 0.028 0.005 0.285 1,579

(0.029)  (0.025) (0.026) (0.021) (0.025) (0.020)  (0.135) (1,526)

Panel B: TE on high-income students

Guidance -0.031  -0.020 -0.011 0.012 -0.004 0.029  -0.014 2,040
(0.021)  (0.024) (0.021) (0.023) (0.021) (0.016)  (0.132) (1,483)
Sample size 4,370 4,370 4,370 4,370 4,370 4,370 4,370 4,370

P-values equality tests of TE

TE on low-income students

Guidance = aid 0.214 0.064 0.002 0.081 0.000 0.270 0.163 0.121
Mixed = guidance + aid 0.023 0.155 0.275 0.413 0.293 0.361 0.060 0.912
Mixed = guidance 0.817 0.704 0.516 0.435 0.113 0.283 0.349 0.728
Mixed = aid 0.322 0.141 0.013 0.335 0.059 0.957 0.677 0.224

TE of guidance
Low-income = high-income  0.007 0.001 0.624 0.276 0.801 0.028 0.024 0.953

Notes: The table reports the effects of three interventions on the main outcomes of interest. Each column represents a OLS
regression of the dependent variable on treatment dummies, a parental income dummy, and strata dummies (equation 1). Unlike the
specification used in Tables 2 and 3, the specification does not include weights. Huber-White robust standard errors are reported in
parentheses. Sample sizes are rounded to the nearest 10 for data confidentiality concerns.
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Table D.10: Treatment Effects, Specification Restricted to Follow-up Students

First enrollment College completion

Ever Four-year Community Four-year Community Dropped Years of Annual labor
enrolled  college college college college out PSE income

Panel A: TE on low-income students

Guidance intervention 0.084 0.110 -0.026 0.067 -0.028 0.052 0.544 3,961
(0.031) (0.028) (0.028) (0.024) (0.027) (0.023) (0.151) (1,778)

Financial aid intervention 0.104 0.046 0.058 0.007 0.076 0.011 0.220 -400
(0.029) (0.025) (0.028) (0.021) (0.026) (0.020) (0.132) (1,458)

Mixed intervention 0.071 0.080 -0.009 0.025 0.030 0.006 0.278 1,534
(0.029) (0.025) (0.026) (0.021) (0.026) (0.020) (0.138) (1,522)

Panel B: TE on high-income students

Guidance intervention -0.031 -0.015 -0.016 -0.002 0.001 -0.019 -0.038 2,775
(0.023) (0.026) (0.023) (0.025) (0.023) (0.017) (0.145) (1,581)
Sample size 4,370 4,370 4,370 4,370 4,370 4,370 4,370 4,370

P-values equality tests of TE

TE on low-income students

Guidance = aid 0.515 0.030 0.004 0.014 0.000 0.082 0.030 0.017
Mixed = guidance + aid 0.006 0.052 0.301 0.134 0.638 0.069 0.017 0.394
Mixed = guidance 0.684 0.314 0.543 0.093 0.035 0.050 0.084 0.197
Mixed = aid 0.257 0.211 0.017 0.405 0.095 0.811 0.668 0.220

TE of guidance
Low-income = high-income  0.003 0.001 0.766 0.048 0.408 0.013 0.005 0.618

Notes: The table reports the effects of three interventions on the main outcomes of interest. Each column represents a OLS
regression of the dependent variable on treatment dummies, a parental income dummy, and strata dummies (equation 1). Unlike
the sample used in Tables 2 and 3, the sample is restricted to the students who were randomly selected to answer the surveys.
Huber-White robust standard errors are reported in parentheses. Sample sizes are rounded to the nearest 10 for data confidentiality
concerns.
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Table E.11: Treatment Effects on Survey Outcomes

Aspires to Ever enrolled
pursue a four-year in a private
college degree career college

(Follow-up survey 1)  (Follow-up survey 2)

Panel A: TE on low-income students

Guidance intervention 0.119 -0.009
(0.033) (0.023)
Financial aid intervention 0.053 -0.005
(0.031) (0.021)
Mixed intervention 0.091 0.018
(0.031) (0.022)
Panel B: TE on high-income students
Guidance intervention -0.032 0.013
(0.028) (0.016)
Sample size 3,220 3,150
% asked to answer the survey 82% 82%
Response rate 88% 90%

Differential response rate treatment vs. control groups
(a) Low-income students

Guidance intervention 0.000 [0.99] -0.007 [0.75]
Financial aid intervention 0.059 [0.00] 0.036 [0.06]
Mixed intervention 0.028 [0.15] 0.019 [0.32]
(b) High-income students

Guidance intervention -0.056 [0.00] -0.026 [0.05]

Notes: The table reports the effects of three interventions on selected out-
comes derived from the follow-up surveys conducted by the SRDC. Each column
represents a OLS regression of the dependent variable on treatment dummies, a
parental income dummy, and strata dummies (equation 1). Each regression is
adjusted with inverse probability weights to be comparable with the full sample
of students. These weights are constructed from a probit regression of an indi-
cator of missingness on treatment dummies, baseline characteristics, cohort, and
school dummies. Huber-White robust standard errors are reported in parenthe-
ses. Sample sizes are rounded to the nearest 10 for data confidentiality concerns.
At the bottom of the table, I report the differences in response rates by treat-
ment status, along with the p-values for the tests of equal response rates in square
brackets.

53



Table E.12: Heterogeneity of Treatment Effects on College Enrollment
(Low-income Students Only)

Enrolled in a four-year college

Enrolled in a community college

TE guidance TE aid TE mixed TE guidance

TE aid TE mixed

Panel A: by gender

Male 0.103 0.016 0.097
(0.033) (0.030) (0.032)
Female 0.092 0.068 0.074
(0.037) (0.038) (0.038)
P-value equality test 0.837 0.285 0.646
Panel B: by language spoken at home
French speaker 0.099 0.076 0.087
(0.038) (0.039) (0.038)
English speaker 0.095 0.019 0.073
(0.035) (0.033) (0.034)
P-value equality test 0.947 0.262 0.795
Panel C: by parental education
No parent with 0.062 0.053 0.075
higher education (0.030) (0.031)  (0.031)
At least one with 0.125 0.026 0.076
higher education (0.041) (0.039)  (0.041)
P-value equality test 0.217 0.599 0.990
Panel D: by average test score in Grade 9
Below school median 0.034 0.018 0.029
(0.021) (0.020) (0.020)
Above school median 0.105 0.051 0.162
(0.046) (0.048) (0.048)
P-value equality test 0.162 0.524 0.011
Panel E: by aspiration for higher education in Grade 9
Does not want a four- 0.053 0.015 0.018
year college degree (0.027) (0.025)  (0.025)
Wants a four-year 0.136 0.074 0.113
college degree (0.037) (0.037)  (0.037)
P-value equality test 0.073 0.187 0.033

-0.026
(0.038)
-0.028
(0.036)
0.977

-0.017
(0.041)
-0.035
(0.033)
0.732

0.013
(0.035)
-0.073
(0.038)
0.098

-0.026
(0.034)
-0.021
(0.040)
0.928

0.021
(0.040)
-0.064
(0.034)
0.109

0.116
(0.041)
0.010
(0.037)
0.058

0.052
(0.043)
0.063
(0.035)
0.838

0.064
(0.038)
0.045
(0.040)
0.737

0.078
(0.036)
0.032
(0.043)
0.416

0.120
(0.043)
0.010
(0.036)
0.051

0.023
(0.038)
-0.041
(0.037)
0.228

-0.013
(0.042)
-0.006
(0.033)
0.886

0.017
(0.036)
-0.040
(0.039)
0.290

0.010
(0.034)
-0.041
(0.042)
0.345

0.046
(0.042)
-0.047
(0.034)
0.088

Notes: The table reports the effects of three interventions on college enrollment for several sub-
groups. Each outcome x panel represents a OLS regression of the dependent variable on treatment
dummies, treatment dummies interacted with a group dummy, and parental income and strata
dummies. Huber-White robust standard errors are reported in parentheses. Reported p-values are
for the equality tests of treatment effects across the two subgroups. Only treatment effects on low-

income students are reported.

o4



Table E.13: Treatment Effects on Additional Labor Market Outcomes

During year of 29th birthday

Ever

employed

Annual income cond. Works in a high-

on being employed paying industry

Panel A: TE on low-income students

Guidance intervention -0.004 2,617 0.056
(0.024) (1,863) (0.033)
Financial aid intervention -0.019 -491 -0.002
(0.025) (1,793) (0.033)
Mixed intervention -0.028 3,408 0.055
(0.025) (1,865) (0.034)
Panel B: TE on high-income students
Guidance intervention 0.004 2,719 0.003
(0.017) (1,699) (0.026)
Sample size 4,370 3,540 3,530
Control mean low-income 0.78 37,600 0.46
Control mean high-income 0.85 49,400 0.57
P-values equality tests of TE
TE on low-income students
Guidance = aid 0.543 0.118 0.090
Mixed = guidance + aid 0.897 0.633 0.994
Mixed = guidance 0.344 0.696 0.974
Mixed = aid 0.740 0.047 0.102
TE of guidance
Low-income = high-income 0.791 0.968 0.155

Notes: The table reports the effects of three interventions on selected labor market
outcomes measured during the year of the individual 29th birthday. Annual income cor-
responds to income from all paid employments received during the year. Ever employed
equals one if the individual received some employment income during the year. Industries
are classified using 2-digit NAIC codes. High-paying industries are industries that pay, on
average, above the median. Each column represents a OLS regression of the dependent
variable on treatment dummies, a parental income dummy, and strata dummies (equation
1). Huber-White robust standard errors are reported in parentheses.

rounded to the nearest 10 for data confidentiality concerns.
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F Comparison with SRDC’s Results

The treatment effects on college enrollment and completion for the low-income students were previ-
ously reported in a number of SRDC’s reports (e.g., Ford et al. 2012; Hui and Ford 2018; Ford, Hui,
and Kwakye 2019). For comparison, I present in Table F.14 the estimates reported above in Tables
2 and 4 together with SRDC’s most recent estimates (as in Hui and Ford 2018). Note that the
effects of the interventions on income in adulthood and on high-income students were not reported
in the SRDC’s reports and are thus not presented in Table F.14.

The results presented in this paper are generally consistent with the effects previously presented
in Hui and Ford (2018), although some differences in the point estimates have to be noted. In
particular, I find larger — but not statistically different — effects of the three interventions on four-
year college enrollment and completion than previously reported.

The differences between the estimates I report and the estimates that were previously reported
can be explained in a few ways. First of all, I use the Post-Secondary Information System, which
allows, unlike the data collected by the SRDC, to capture enrollment and graduation from institu-
tions outside the Maritimes Provinces. This is especially important for enrollment and graduation
in four-year colleges, as 19 percent of students who enroll in four-year colleges enroll at some point
outside the Maritime Provinces.?® Third, I report the effects on first enrollment, while Hui and
Ford (2018) report the effects on enrollment at any time within 7 years of high school graduation.
By focusing on first enrollment, I can distinguish the impact on initial enrollment choices from the
impact on post-secondary school trajectories. Last, some of the differences in the estimates appear
to stem from the specifications used to calculate the effects. Hui and Ford (2018) estimate the
treatment effects adjusting for baseline characteristics and restricting the sample to students who
were randomly chosen to answer the follow-up surveys. However, they do not clearly specify how
the baseline characteristics are chosen and adjusted for and do not justify the sample restriction.
In contrast, I choose not to control for baseline characteristics to avoid concerns over specification
searching and use the full sample of students. I also show in Tables D.8, D.9, and D.10 how the
estimated treatment effects vary across alternative specifications for transparency.

To understand how much of the difference between my estimates and the ones presented in
Hui and Ford (2018) is explained by how the outcomes are constructed versus the specification
used, I estimate the treatment effects estimated from equation (1) following similar definitions of
the outcomes as in Hui and Ford (2018). The effects are reported in Column (2) of Table F.14.
This exercise suggests that one-third of the observed difference between the estimates I report and
the ones reported in Hui and Ford (2018) is explained by differences in the construction of the
outcomes, and two-thirds of the observed difference is explained by differences in the specification

used to estimate the effects.

28. The Post-Secondary Information System also allows me to measure enrollment and completion using a longer
time window than previously possible — within 10 years of high school graduation versus within 7 years — which can
also lead to small differences.
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Table F.14: Comparison with estimates in Hui and Ford (2018)

Estimates
reported in

Estimates using the
same definitions as in
Tables 2 and 4 Hui and Ford (2018)

Estimates
reported in
Hui and Ford (2018)

(1) (2) (3)

Panel A: Enrollment in four-year college

Guidance intervention 0.097 0.100 0.057
(0.026) (0.026) (0.027)

Financial aid intervention 0.046 0.032 -0.004
(0.025) (0.025) (0.025)

Mixed intervention 0.080 0.073 0.056
(0.025) (0.025) (0.024)

Panel B: Enrollment in community college

Guidance intervention -0.027 -0.002 -0.015
(0.026) (0.026) (0.028)

Financial aid intervention 0.058 0.083 0.074
(0.027) (0.027) (0.025)

Mixed intervention -0.009 0.021 0.018
(0.026) (0.026) (0.027)

Panel C: Completed four-year college

Guidance intervention 0.048 0.027 0.012
(0.022) (0.020) (0.021)

Financial aid intervention 0.007 0.002 -0.016
(0.021) (0.019) (0.018)

Mixed intervention 0.025 0.013 -0.003
(0.021) (0.019) (0.018)

Panel D: Completed community college

Guidance intervention -0.016 -0.008 -0.012
(0.025) (0.023) (0.022)

Financial aid intervention 0.076 0.089 0.082
(0.026) (0.025) 0.023)

Mixed intervention 0.030 0.036 0.042
(0.026) (0.024) 0.022)

Average distance

Col. (1) and (3) 0.023
Col. (2) and (3) 0.016

Notes: The table reports in Column (1) the treatment effects reported in this paper (as in
Tables 2 and 4), and in Column (3) the treatment effects reported by the SRDC (as in Hui
and Ford (2018)). Column (2) also reports the treatment effects estimated from equation (1)
following similar definitions of the outcomes as in Hui and Ford (2018). Standard errors are

reported in parentheses.
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G Details on Cost-Benefit Calculation

G.1 Tuition and Fees and Financial Assistance

I estimate the total amount of tuition and fees paid by each individual in the sample by imputing
a value of 6,570 for each year of four-year college and 3,100 for each year of community college.
These values are a rough estimation of tuition and fees paid by the individuals based on Statistics
Canada Table 37-10-0045-01 Canadian and international tuition fees by level of study as well as
on the tuition and fees indicated on the main institutions’ websites (expressed in 2019 Canadian
dollars). I estimate the total amount of student grants received from the government using data on
financial assistance collected by the SRDC from New Brunswick institutions. I discount all flows

back to the end of high school using a 3 percent discount rate.

G.2 Lifetime Income

To estimate each individual’s lifetime income, I proceed in three steps. First, I use the 2021
Canadian Census (Statistics Canada 2023) to estimate the typical income growth rate in Canada
over time. Specifically, I follow the same methodology as in Angrist, Autor, and Pallais (2022) and
estimate the following Poisson regression model on a representative sample of individuals aged 25

to 65 from the Census:
log E(Y;) = a + B f(expy) + 7S

where Yj;, is the individual ¢ annual income expressed in 2019 Canadian dollars at age ¢, f(expi)
is a polynomial of degree 4 of the individual imputed years of experience at age ¢, and S; is a
vector of dummies for the highest level of education obtained by the individual (bachelor degree or
short-cycle diploma). The advantage of the Poisson regression model over traditional log models is
that it allows the income variable to include zeroes. I impute years of experience with ¢ — 25 for
individuals with a bachelor’s degree, t — 22 for individuals with a short-cycle diploma, and ¢ — 19
for individuals with no higher education credential. I estimate the model by gender to take into
account different income trajectories over time for women and men.

Second, going back to the experimental data, I project each individual’s income observed at age
29 using the 3 coefficients and imputed years of experience, from age 30 to age 65. Specifically,

individual 7 forecasted income at age t is:

Yit = Yj 29 X €xp [5(f(€93pit) - f(expi,zg))]

Finally, I compute the lifetime income of each individual by taking the discounted sum of actual
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and forecasted income flows from 18 to 65 years old, as follows:
29

Yi Yii
LI = Z (1+ 7n)(lt—ls) + Z (1+ 7a)(t—ls)

t=18 t=30

with r the discount rate equal to 3 percent as for the rest of the cost-benefit calculation.

G.3 Treatment Effects

I estimate the effects of the interventions on the monetary outcomes described above using equation
1. Results are presented in Table G.15.
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Table G.15: Treatment Effects on Lifetime Monetary Outcomes

Net present value of lifetime flows

Tuition Student grant Income Income
and fees from gvt. before-tax after-tax
Guidance intervention 2,452 356 56,461 40,031
(784) (220) (41,889)  (30,767)
Guidance intervention -2,470 -319 -1,103 242
x High-income (1,111) (258) (60,730)  (43,668)
Financial aid intervention 932 -261 -97 953
(749) (207) (40,979)  (30,253)
Mixed intervention 1,618 -36 43,524 29,188
(781) (208) (44,489)  (32,852)
Sample size 4,370 4,370 4,370 4,370

Notes: The table reports the effects of three interventions on the net present
value of lifetime monetary outcomes. Values are discounted back to the end of
high school using a 3 percent discount rate and are expressed in 2019 Canadian
dollars. Each column represents a OLS regression of the dependent variable on
treatment dummies, a parental income dummy, and strata dummies (equation
1). Huber-White robust standard errors are reported in parentheses. Sample
sizes are rounded to the nearest 10 for data confidentiality concerns.
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