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The success of policy interventions is frequently stymied by the inability to induce take-up in target
populations. In this article, I show that local advertising in combination with small financial lotter-
ies increases the likelihood that low-income students apply for and receive state aid. I isolate causal
impacts by estimating the change in completed aid applications in high schools where the advertis-
ing program was canceled due to the expiration of private funding compared with high schools that
never participated in the advertising program. Using this differences-in-differences framework, [
find that state aid applications declined by approximately 3% to 4% (or roughly four to six applica-
tions per high school). Furthermore, postsecondary enrollment in 4-year public colleges declined by
about one-half to one percentage point in impacted high schools. These results suggest that small

incentives may be a cost-effective means of promoting program take-up for marginal students.
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Introduction

THE success of policy interventions is fre-
quently stymied by the inability to induce take-up
in target populations (Hernanz, Malherbet, &
Pellizzari, 2004). Well-targeted advertising ser-
vices are an understudied method to increase pro-
gram participation, particularly in the field of
education. Government agencies frequently use
advertising campaigns to promote perceived
social goods, such as reducing drug use, increas-
ing enrollment in health insurance, or increasing
military enlistment. Identifying the impacts of
these commercial campaigns, such as television or
online advertisements, is statistically challenging
in practice, as product purchases are intermittent,
and individuals are constantly exposed to compet-
ing claims (Lewis & Rao, 2015). Yet advertising
can take on many distinct forms that are more
immediate and potentially more effective to the
consumer than impersonal commercials for prod-
ucts. In well-targeted contexts—where the “pur-
chase” dates are fixed, individuals are likely to

have significant exposure to the advertising, and
the messaging comes from a potentially trusted
source—we may observe larger effects. High
school students, who face a fixed deadline for
financial aid submission and attend school most
days, provide one such context.

This article analyzes an advertising campaign
aimed at increasing enrollment rates of low-
income students in a state-based financial aid
program, the Cal Grant. The Cal Grant applica-
tion requires students to complete two docu-
ments. The first is the Free Application for
Federal Student Aid (FAFSA), which is the pri-
mary means of distributing federal aid to low-
income students. Research has found that many
eligible postsecondary students do not receive
federal aid due to the complexity of the FAFSA
application process (Bettinger, Long, Oreopoulos,
& Sanbonmatsu, 2012; Dynarski, Scott-Clayton,
& Wiederspan, 2013; Dynarski & Scott-Clayton,
2006). The second required document is a rela-
tively minor barrier—a single-page grade point
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average (GPA) verification form completed by a
high school guidance counselor, but which
required student approval at that time.

I examine the role of two forms of advertising
that were used to increase Cal Grant applications.
Each year, hundreds of California high schools
offer workshops, known as Cash for College
(CFC), which provide students with information
about the postsecondary system and direct sup-
port with completing their financial aid forms.
The first method to increase CFC participation
was the dissemination of promotional materials,
such as posters, flyers, and informational folders,
throughout the high school. In addition to stu-
dents viewing the same promotional materials
every day, these materials were also used in com-
munications with family members and school
staff to encourage these individuals to advocate
for student participation in the workshop. The
second method was financial lotteries, where
schools would advertise that one attending stu-
dent, drawn at random, would receive a US$1,000
scholarship to attend college. Both methods
occurred in tandem, and their impact is estimated
simultaneously.

I estimate the effects of these methods by cal-
culating the change in the number of completed
Cal Grant applications in 2014-2015, when the
financial lottery program was canceled and the
funding for promotional materials was signifi-
cantly delayed. Simply put, the CFC workshops
continued to operate as before, but CFC organiz-
ers were unable to effectively advertise or offer
financial incentives for attendance. Using a dif-
ferences-in-differences framework that compares
high schools with CFC workshops to control
schools that never held a CFC workshop, I find
that completed Cal Grant applications declined
by about four to six applications per school, off a
baseline of roughly 140 students. These results
suggest a 3% to 4% decline in completed appli-
cations per high school.

I also find that the decline in completed appli-
cations resulted in fewer students receiving Cal
Grant awards in the subsequent year. This drop in
financial aid usage occurred predominately in
4-year public colleges, with no observed impacts
on the community college sector. Using a sepa-
rate data source that contains annual high school
counts of first-time freshmen attending the
California State University (CSU) and University
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of California (UC) systems, I find that postsec-
ondary attendance declined by roughly 0.7 to 1.0
percentage points in treated schools that lost
advertising support. My estimates also show that
the loss of the US$1,000 scholarship and sup-
porting publicity led the state to decrease finan-
cial aid payments by roughly US$42,000 per
high school. Although this is a decrease in state
expenditures, it makes little sense to conceive of
this decline as savings when the goal of the pro-
gram is to support needy students. If declines in
Cal Grant completion are driven in part by
incomplete FAFSA applications, rather than just
missing GPA verification forms, then California
likely lost enough federal aid from decreased
Pell Grant utilization to offset any advertising
expenditures they would have incurred.

That these small inducements could affect
individual behavior makes little sense in a typical
human capital framework. Given the typical
workshop size, the expected value of the finan-
cial lottery was roughly US$5 to US$10, whereas
the state aid program offers 4 years of full tuition
to any in-state public college and generous subsi-
dies to private institutions, potentially worth tens
of thousands of dollars. Yet recent research has
shown that individuals often behave myopically,
either avoiding or procrastinating on important
tasks in a variety of consequential contexts
(Ainslie, 1975; Baicker, Congdon, & Mullainathan,
2012; Levitt, List, Neckermann, & Sadoff, 2013;
Schouwenburg, 1995). Economists have increas-
ingly turned to the broad notion of “inattention,”
which argues that individuals generally make
decisions based on a few broad guideposts, rather
than efficiently weighing all potential costs and
benefits as a perfectly rational consumer (Gabaix,
2017). Inattention has been shown to be stronger
in situations where individuals can only expect to
receive rewards after a long delay, which is par-
ticularly relevant for 12th-grade students prepar-
ing for the transition to college. Given that
inattention is both theoretically and empirically
linked to worse decision-making, this suggests
that tools that can draw students’ attention to
important tasks, even if only briefly, may be wel-
fare enhancing.

This paper suggests that advertising cam-
paigns with small financial lotteries can draw
students’ attention to important tasks and may be
a cost-effective means of promoting program
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take-up for marginal students. Although previous
work has shown that financial incentives, such as
merit aid programs (Bettinger, Gurantz, Kawano,
& Sacerdote, 2016; Dynarski, 2008), govern-
ment subsidies or negative income taxes (Eissa
& Hoynes, 2006; Michalopoulos, Robins, &
Card, 2005), or paying for grades (Angrist, Lang,
& Oreopoulos, 2009; Leuven, Oosterbeek, & van
der Klaauw, 2010), can produce program take-up
and educational benefits, these programs all rely
on distributing rewards to all participants. As a
result, these programs can be expensive on a per
capita basis, as potentially large reduced form
effects come at the cost of subsidizing individu-
als whose behavior is unchanged by the incen-
tive. In contrast, incentives such as financial
lotteries are relatively small payments that lever-
age behavioral responses to perceived large
awards to incentivize individual behavior.

Literature Review

Cross-country studies of welfare take-up in
Organisation for Economic Co-Operation and
Development (OECD) countries suggest that
only 40% to 80% of eligible individuals typically
participate in available programs (Hernanz et al.,
2004). Individuals are more likely to take up a
program when they are provided direct applica-
tion assistance (Aizer, 2003; Bettinger et al.,
2012), when they have access to stronger social
networks (Bertrand, Luttmer, & Mullainathan,
2000; Figlio, Hamersma, & Roth, 2015), or when
their default is shifted to an opt-out delivery,
rather than opt-in (Bergman & Rogers, 2016;
Madrian & Shea, 2001).

Research often explains low take-up as a
function of three types of barriers: administra-
tive, stigma, and informational (Currie, 1996;
Hernanz et al., 2004). Administrative barriers
constitute tasks that require effort and are gener-
ally considered to be more important than stigma
or informational barriers in explaining low
take-up (Currie, 1996). For example, Daponte,
Sanders, and Taylor (1999) and McGarry (1996)
show that low take-up of the Food Stamp and
Supplemental Security Income programs may
have some informational aspects, but that the
recipients’ estimated benefit is more directly
related to the likelihood of applying, suggesting
that the cost-benefit administrative effort of
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completing the application drives a significant
portion of the results.

Research on the higher education system has
frequently pointed to the FAFSA as an adminis-
trative barrier to the take-up of financial aid, thus
unnecessarily lowering college attendance and
completion rates for students from low-income
families (Dynarski et al., 2013; Dynarski &
Scott-Clayton, 2006). Given this reality, what
can be done to increase FAFSA completion
among low-income populations? Low-cost,
purely informational interventions in higher edu-
cation tend to produce few results (Bergman,
Denning, & Manoli, 2017; Booij, Leuven, &
Oosterbeek, 2012), suggesting more proactive
measures are needed. Stronger results have been
found when providing students with personalized
information or concrete activities that focus indi-
vidual attention and diminish effort costs
(Bettinger et al., 2012; Castleman & Page, 2016;
Castleman, Page, & Schooley, 2014; Hoxby &
Turner, 2013).

The role of advertisements in program partici-
pation is less well understood. Although some
studies have found advertisements to be effective
in inducing military enlistment (Carroll, Rao,
Lee, Shapiro, & Bayus, 1985) or commercial
purchases (Johnson & Lewis, 2016; Johnson,
Lewis, & Nubbemeyer, 2017; Lewis & Reiley,
2014; Sahni, 2015), there are a number of chal-
lenges in identifying causal impacts, even in
large randomized control trials (Lewis & Rao,
2015). Primarily, there can be significant vari-
ance in individual behaviors, such as commercial
purchases, that produce large standard errors. Yet
advertising can also occur at a local level, signifi-
cantly increasing their effectiveness. Individuals
might not participate in free but important activi-
ties that are geographically proximate due to
inertia or the desire to avoid onerous tasks and
may be more easily swayed by increased atten-
tion and peer pressure. This article provides
causal evidence of the impacts of precisely this
type of localized advertisement campaign on
program participation.

Background

The California Student Aid Commission
(CSAC) administers the Cal Grant program,
which is the largest merit- and need-based aid



program in the nation. California residents who
meet basic eligibility requirements apply for the
Cal Grant by submitting two documents.! The
first document is the FAFSA, which is used for
federal grant and loan applications. Students who
submit the FAFSA do not need to specify that
they are applying for the Cal Grant, as CSAC is
authorized to access federal FAFSA records for
all students who list a domestic California
address or have listed at least one California
postsecondary institution on their FAFSA form.
The second document is a GPA verification form
that typically requires student authorization but
is submitted to CSAC directly by the administra-
tion of the corresponding high school or college.
The application deadline for high school gradu-
ates wishing to attend a 4-year public or private
institution is March 2, which corresponds to the
FAFSA application deadline for California.

High school graduates are eligible for a Cal
Grant if they are from a “middle-income” family
and have an unadjusted high school GPA of 3.0
or higher, or from a “low-income” family and
have a minimum 2.0 unadjusted GPA. Income
cutoffs vary by application year, dependency sta-
tus, and family size. “Low-income” dependents
have family income from below US$30,000 to
US$55,000, middle-income dependents have a
family income from US$70,000 to US$100,000,
and independent students have personal income
of below US$30,000. (Exact thresholds vary by
family size and are available in the Online
Appendix Table 1.) There are two distinct Cal
Grant awards, although both offer at least 3 years
of full-time tuition and fees to any in-state public
4-year college and a large subsidy of almost
US$10,000 per year to private institutions.’

CSAC encourages students to complete Cal
Grant applications by directly supporting out-
reach programs at high schools, colleges, gov-
ernment, and nonprofit organizations. Instead of
directly administering these workshops, the state
provides funding through Cal-SOAP (The
California Student Opportunity and Access
Program), which are independent, regional con-
sortiums across the state that form intersegmen-
tal partnerships to promote college access. In
addition, direct funding is provided to Regional
Coordinating Organizations (RCO) throughout
the state to provide “Cash for College” work-
shops; in some regions, the Cal-SOAP and the
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RCO are the same agency, whereas in others,
they differ but work in tandem. CFC workshops
began in 2002 before being established by legis-
lation into state statute in 2007. CFC workshops
are given at roughly 600 locations in January
and February of each year, typically at high
school or college campuses but also at nonprof-
its and other agencies. The CFC workshops are
the state’s primary outreach program to encour-
age FAFSA and Cal Grant completion and have
also been supported for a number of years
through the federal College Access Challenge
Grant Program (CACGP).

Workshop attendance may have been nega-
tively affected in the 2014-2015 school year as a
result of two important changes to program
delivery. To encourage attendance at CFC work-
shops, the state has relied on philanthropic fund-
ing to support a small financial incentive aimed
at boosting program participation. Students who
attended CFC workshops and submitted com-
pleted financial aid forms were entered into a
pool, with one student randomly drawn to receive
a US$1,000 scholarship. The actual drawing
occurred at a later date after all applications were
assessed for completeness. This US$1,000 schol-
arship was often featured prominently on posters
inviting students to attend the workshops.
(Sample posters found online are available in the
Online Appendix 2.) The expiration of private
funding led this incentive to be eliminated in the
2014-2015 school year. The second issue was a
delay in federal CACGP outreach funding that
was deemed by CSAC to “significantly limit out-
reach materials available to promote and support
workshops.” These outreach materials included
both promotional and workshop materials, and
consisted of items such as flyers, posters, bro-
chures, and folders used to disseminate informa-
tion about various Cal Grant initiatives, as well
as other small giveaways, such as T-shirts.

The loss and delay of these external funding
sources had no impact on other funding streams
that supported student outreach. State funding
for the CFC workshops was unchanged between
2013-2014 and 20142015, and total Cal-SOAP
funding increased by 3% over the same time
period. As a result, the CFC workshops operated
in 2014-2015 just as they did in prior years, but
with diminished advertising support that was
designed to encourage workshop attendance.
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CSAC’s internal data suggest that the loss of
these advertising activities contributed to a
decline in workshop attendance. In a report to the
U.S. Department of Education as part of the
Challenge Grant program, CSAC noted that

...1inJanuary and February of 2014 CFC.. . . received
exit surveys from 42,200 students . . . [in] 2015 CFC

. received exit surveys from 34,750 students.
While the number of offered workshops was
maintained from the prior year, 2015 marks the first
year in the history of the program recording any
decrease in attendance.

CSAC also surveyed workshop organizers,
which found that 51% of organizers believed that
the loss of the scholarship resulted in fewer stu-
dents attending the CFC workshops. In addition,
83% said that printed promotional and workshop
materials were an “important” part of promoting
attendance and that their loss led to fewer stu-
dents being reached (25% of respondents) and
less information about financial aid being made
available to students (44% of respondents).* Of
course, fewer attending students does not neces-
sarily translate into worse educational outcomes.
It is possible that students who skipped the work-
shops were those likely to complete their finan-
cial aid forms even in the absence of these
inducements and, therefore, had little motivation
to attend regardless of these financial and nonfi-
nancial incentives.

Data

Data from this project primarily comes from
individual-level records on all California legal
residents who applied for the Cal Grant by sub-
mitting FAFSA and GPA verification forms. I
focus on the most direct metric for student appli-
cation behavior, which is the count of fully exe-
cuted Cal Grant applications. Although the loss
of financial incentives may have other impacts,
the Cal Grant application metric is of key impor-
tance to the state—Did Cal Grant—eligible stu-
dents lose out on the award due to a lack of
application assistance, driven by the loss of
advertising used to draw in needy students? In
practice, I also choose to focus on completed Cal
Grant applications as the GPA verification forms
are completed by high school counselors and
include a unique high school record number that
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allows for school-level aggregation; in contrast,
the FAFSA only began to ask for the high school
a student attended in 2011-2012 through a text
field that can be hard to classify and is subject to
missing values.

I classify high schools as utilizing the adver-
tising services if they participated in CFC work-
shops in both of the years prior to the elimination
of funding: 2012-2013 and 2013-2014. I have 4
years of data—from 2010-2011 through 2013—
2014—that lists CFC participation, and there is
some variation with regard to which years CFC
schools offered workshops. Classifying partici-
pants based on the last two years identifies 70%
of the schools that ever served as CFC sites;
more than half of the other 30% of CFC sites
only hosted a CFC workshop once in the 4 years
of my data, often many years prior to the adver-
tising loss. As I later show, results are robust to
alternate definitions of CFC participation.

I first aggregate counts of completed Cal
Grant applications at the school-by-year level for
2009-2010 through 2014-2015, keeping depen-
dent and independent students who met the req-
uisite income and GPA eligibility thresholds. I
create a balanced panel by first restricting the
data to only those schools that had at least one
Cal Grant submission in all 6 years and then fur-
ther restricting to schools that averaged at least
10 Cal Grant applications across those 6 years.
This restriction removes 178 schools, of which
only four had ever hosted a CFC workshop.
Inspection reveals that most of these schools
were continuation high schools, alternative
schools, independent learning institutions, vir-
tual academies, and the like.

Table 1 provides summary statistics for my
final sample, which consists of 1,112 high schools,
of which 389 are classified as CFC sites. Schools
with CFC workshops have significantly higher
rates of students participating in the National
School Lunch Program (NSLP), which is consis-
tent with the aim of the CFC program to serve
high-need schools. These high schools are also
more likely to be located in urban centers or rural
locales, rather than in the suburbs, and have sig-
nificantly lower average scores on the SAT. These
high schools also submit 30% more completed
applications, which is likely due to a combination
of having more eligible, low-income students and
the support offered by CFC workshops. Figure 1



TABLE 1
Summary Statistics, 2013-2014

CFC sites Non-CFC sites
California Student Aid Commission
Completed applications 122.0 94.1
Average income (US$) 28,670 30,644
Student GPA 3.04 3.12
Dependent students (%) 92.0 91.9
Common Core of Data
Total enrollment 1,577 1,550
Percentage NSLP (%) 61.9 48.5
Asian (%) 10.8 10.6
Black (%) 6.9 6.5
Hispanic (%) 54.5 46.0
White (%) 23.6 322
Locale: City (%) 47.6 44.7
Locale: Suburb (%) 28.0 41.2
Local: Town/rural (%) 24.4 14.1
California Department of Education
SAT: Average verbal 462 493
SAT: Average math 474 505
SAT: Average writing 457 489
Number of graduates 321 326
N 389 723

Note. All values taken from 2013-2014, the last year of advertising availability. CFC = Cash for College; NSLP = National

School Lunch Program; GPA = grade point average.

shows the number of applications for each school
in my sample using data from 2013-2014 and pre-
vious years. The left panel shows the total number
of completed applications, binned by every five
applications. There is significant positive skew in
this outcome variable, as many more small schools
than large schools are represented in the sample.
The right panel shows a logged transformation of
total applications, which is more normally distrib-
uted (although with some negative skew). In the
analysis that follows, I estimate effects on both
total and log applications.

Finally, I examine potential impacts on subse-
quent postsecondary attendance using two dis-
tinct but complementary data sources. The first
data source is Cal Grant utilization among eligi-
ble students, where I track individual-level award
payments to specific institutions (e.g., commu-
nity college, CSU). Although these data are avail-
able for all Cal Grant applicants, in practice, only
56% of eligible students in my sample actually

used a Cal Grant award in the subsequent year.’
Thus, these data help me determine whether
declines in completed applications actually trans-
late into lower levels of award utilization, as neg-
atively affected students may have been those
unlikely to utilize the award regardless. I have
only one year of Cal Grant payments for the
2014-2015 cohort, and so all analysis is restricted
to the first-year postapplication.

To supplement this analysis on postsecond-
ary attendance, I use a second data source con-
sisting of publicly available high-school level
counts of first-time freshmen in both the CSU
and UC systems.® These data include all students
within a high school, not just low-income Cal
Grant applicants, and so provide an opportunity
to examine whether advertising loss indeed
resulted in lower attendance levels. Although
these data are only available for 4-year public
institutions, I later show that the primary impacts
of the advertising loss are exactly in this sector,
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FIGURE 1. Total completed Cal Grant applications

rather than in community colleges or private
institutions. Not every high school is repre-
sented, as the CSU system only provides data if
a high school had five students enroll within the
system in a given year and the UC system pro-
vides data if a high school had at least five appli-
cants and three enrollees. Due to missing data
and small issues with matching CSU data to
CSAC records, these results rely on a slightly
smaller sample of 1,059 schools, of which 385
are treatment, although I show that the main
effects in this subsample match those in the full
sample and are likely to be representative of the
general population. I also used a balanced panel
of schools that report CSU and UC enrollment
in all 6 years, which includes 951 schools, of
which 355 are treatment schools.

Method

My primary strategy for estimating the impact
of lottery incentives on Cal Grant completion
uses the following equation:
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Y, =B + B, *Treatment; + B, * year; + 0
Bs*CFC; * year; + 0, + X ;, +¢ .

Y f is our primary outcome, either the total or
logged counts of applications at the school (j) by
year (¢) level. In this equation, I estimate linear
trends in application completion separately for
non-CFC (B2) and CFC schools ([33) with school
fixed effects (6) that allow the intercept to vary
across schools. Treatment is defined as one for all
CFC sites in 2014—2015,jthe year the advertising
campaign was affected. Thus, I use the slope for
non-CFC schools to predict the counterfactual
outcome in 20142015 for treated schools, and the
resulting deviation from this prediction is esti-
mated as our treatment effect (3 ). X] ) is a vector of
time-varying observable characteristics that I use
primarily to test the robustness of my estimation
strategy. This vector comes from two sources: (a)
Common Core of Data (CCD) school-level files
that include characteristics such as school size,
ethnic makeup, and free and reduced-price lunch
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participation and (b) California Department of
Education (CDE) school-level files on total gradu-
ates and academic performance on the SAT. I clus-
ter standard errors at the school level and generally
find these to be more conservative than either
unadjusted or robust standard errors.

One could question the necessity of allowing
the slopes for CFC and non-CFC sites to differ.
Shown in the following, models that rely on aggre-
gate counts of completed applications exhibit a
slight divergence in pretreatment trends over time,
with CFC sites growing at a very small but slightly
faster rate. In contrast, models based on logged
counts exhibit similar slopes. Nonetheless, I favor
presenting the results using Equation (1) and
allowing for different slopes, rather than requiring
strict equality, given that the total applications
metric is easier to interpret than logged models. I
include both metrics in my main results but pre-
dominately discuss the total application results,
while noting that the total and log regressions pro-
vide similar results (after allowing slopes to vary)
and at no point lead to substantively different
conclusions.

Results
Impacts on Completed Cal Grant Applications

Figure 2 provides a graphical description of
trends in applications for CFC and non-CFC
sites, with pretreatment trends shown for both
total applications (Figure 2, top panel) and log
applications (Figure 2, bottom panel). In both
figures, we see evidence of relatively similar pre-
treatment trends in applications, with a flattening
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or slight decline in applications in 2014-2015
when CFC scholarship funding was cut.

Although the figures generally suggest parallel
trends, I estimate this statistically using Equation
(2). These results derive from a model that esti-
mates a linear time trend in total or log applica-
tions for non-CFC sites, with year-specific
treatment dummies that measure deviations from
this trend at each time point for treated CFC sites
(the year prior to treatment is 2014, and is the
omitted year in this model):

Y, =B+ B, * year; +B, * CFC_2010+
By*CFC _2011+B,*CFC_2012+
Bs * CFC _2013+B4 *CFC _2015+

9]- +E.

(@)

The estimates for , to B 5 are plotted in Figures
3 (log applications) and 4 (total applications).
Figure 3 finds no evidence of large deviations in
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pretreatment log applications but a large and sig-
nificant decline in 2014-2015, confirming the
equivalency of pretreatment trends in application
behavior prior to the policy change in 2014. Figure
4 provides a less convincing picture for total appli-
cations, with evidence of a slight upward trend in
CFC sites relative to non-CFC sites in the pretreat-
ment period. As discussed in the “Method” sec-
tion, allowing for differences in trends between
the two groups, as described by Equation (1),
effectively handles this slight divergence in the
preperiod and allows me to focus on changes in
total applications, which is generally easier for the
reader to interpret.

Table 2 builds on these initial results to guide
the parametric estimation of the impacts of lost
advertising services on total applications (top
panel) and log applications (bottom panel).
Column 1 estimates impacts based on Equation
(1) above and finds that there were approxi-
mately six fewer completed applications per
school. As the regression parameters predict
approximately 138 applications per CFC school
in 2014-2015, this constitutes a decline in
expected applications of slightly more than 4%
as a result of the advertising loss.’

Results are robust using alternate years of
study or definitions of CFC sites: eliminating
2010 applicants to focus on more recent applica-
tion years (column 2), eliminating smaller
schools with fewer than 25 applications per year
(column 3), or combining these two restrictions
(column 4). I also alter my definition of a treat-
ment site to be more restrictive, requiring sites to
have offered scholarships in each of the last 3
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years instead of two (column 5). Results are
essentially unchanged, ranging from declines of
4.7 to 6.1 applications in the treatment year.
Results that include time-varying school-level
covariates produce similar results, ranging from
3.9 to 6.6 fewer applications (Online Appendix
Table 2). Column 6 of the Online Appendix Table
2 also includes an alternate specification that
allows for school-specific slopes to a similar
effect. The bottom panel of Table 2 shows results
for log applications, which suggest a decline of
0.065 to 0.08 log points across specifications.
These results broadly mimic those found when
examining total applications.

To attribute these impacts to the policy
change, it is necessary that there are no large,
concurrent changes to the composition of these
schools in the treatment year that might bias my
results. I cannot test for compositional changes
using student characteristics from the Cal Grant
application forms, as we do not observe the full
population of students but rather an endogenous
sample of those who apply. Thus, any deviations
in student characteristics may be related to het-
erogencous impacts of the policy on specific sub-
groups. Instead, I use school-level data from both
the CCD and the CDE and run the same model as
Equation (1) above but use time-varying, school-
level covariates as the dependent variable. These
results are shown in Table 3, where I examine
school size, the percentage of students using the
National Student Lunch Program, ethnic and sex
composition, average SAT scores, and the total
number of high school graduates. In general, the
coefficients are not statistically distinct from
zero. Although there is a small increase in the
total school size in the year of the policy change,
there is no difference in the total number of high
school graduates who would actually be eligible
for the program.

In Table 4, I investigate heterogeneous impacts
of the program based on student GPA and income.
For simplicity, I divide the sample into four dis-
tinct groups: (a) dependents who are classified by
CSAC as middle-income and have a GPA of
above 3.0, (b) dependents who are low-income
and have a GPA of above 3.0, (c¢) dependents who
are low-income and have a GPA of below 3.0, and
(d) independents. I select these four groups not
only to broadly examine GPA and income differ-
ences but also as there are minor differences in



TABLE 2
Impact of Advertising Loss on Completed Cal Grant Applications

0] @ 3 4

&)

Base model Alternate models

Total applications

Treatment (CFC =1 and —6.13*%* (1.81) —4.74** (1.83)  —6.55%* (1.97) =5.11%(1.99)  —4.87*%* (1.67)
Year =2015)
Year 5.01** (0.32) 4.26%* (0.37) 5.82** (0.36) 4.95%* (0.43) 5.12*%* (0.31)
Year x CFC 1.55% (0.61) 1.61* (0.78) 1317 (0.67) 1.46" (0.86) 1.127(0.62)
Log applications
Treatment (CFC =1 and —0.080** (0.018) —0.065** (0.019) —0.075** (0.018) —0.065** (0.019) —0.065** (0.019)
Year =2015)
Year 0.058** (0.004)  0.043** (0.005) 0.059** (0.003)  0.047** (0.004) 0.058** (0.004)
Year x CFC 0.001 (0.006) 0.008 (0.007) 0.002 (0.006) 0.009 (0.007)  —0.006 (0.006)
First year 2010 2011 2010 2011 2010
Minimum applications 10 10 25 25 10
School-specific slopes N N N N N
Treatment years 2 years 2 years 2 years 2 years 3 years
N 6,672 5,560 5,778 4,815 6,672

Note. All regressions include high school fixed effects and estimate treatment impacts with a dummy variable for workshop schools
Standard errors are clustered at the school level. CFC = Cash for College.
p<.1.%p<.05. **p< .0l

TABLE 3

Covariate Balance in Differences-in-Differences Model

in 2014-2015.

CCD

School composition (%)
School Size

(N) Female FRPL Asian Hispanic ~ Black White
Treatment (CFC = 1 26.038%* —0.003 —0.007 0.001 —0.007**  0.001 0.004
and Year =2015) (11.592) (0.003) (0.006) (0.001) (0.003) (0.001)  (0.002)
N 6,651 5,539 5,502 6,640 6,640 6,640 6,640
CDE
Average SAT
Total
Verbal Math Writing Graduates
Treatment (CFC = 1 1.658" -0.117 —0.347 0.906
and Year = 2015) (0.930) (0.991) (0.919) (2.746)
N 6,239 6,239 6,239 6,662

Note. All regressions are estimated using Equation (1), which allows separate linear slopes for treatment and control schools,
includes high school fixed effects, and estimates treatment impacts with a dummy variable for workshop schools in 2014—

2015; this is the same specification as Table 2, column 1. Sample sizes vary across years due to missing values
ciated covariate. Standard errors are clustered at the school level. CCD = Common Core of Data; CFC = Cash
CDE = California Department of Education; FRPL = free and reduced price lunch.

Tp<.1.%¥p<.05**p<.0l.

for the asso-
for College;
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TABLE 4

Impact of Scholarship Loss on Completed Cal Grant Applications

(M @ ©) 4)
Dependency status Dependent Dependent Dependent Independent
Income level Middle-income Low-income Low-income All
Grade point average >3.0 >3.0 >2.0 >2.0
Total applications
Treatment (CFC = 1 —-0.71 —3.20%* —1.98* -0.24
and Year = 2015) (0.46) (0.68) (0.82) (0.25)
Log applications
Treatment (CFC = 1 —0.034 —0.102** —0.092** —0.099*
and Year = 2015) (0.027) (0.025) (0.028) (0.040)

Note. All regressions are estimated using Equation (1), which allows separate linear slopes for treatment and control schools,
includes high school fixed effects, and estimates treatment impacts with a dummy variable for workshop schools in 2014-2015;
this is the same specification as Table 2, column 1. Each regression uses 6,672 school-year observations, with missing logged
values set to zero. Standard errors are clustered at the school level. CFC = Cash for College.

Tp<.1.%¥p<.05. *p< 0l.

their eligibility for the Cal Grant (discussed at
length in footnote 3). I find that there is no statisti-
cally significant change in total or log applica-
tions from middle-income, high-GPA students.
These students are likely to be the most resourced
in the sample, who we might expect to have
appropriate support to take full advantage of the
college application process. The largest drop in
total applications occurs among low-income,
high-GPA dependents, although log changes
between the three remaining groups are indistin-
guishable from one another.

Impacts on Postsecondary Attendance

Decreases in completed applications may be
inconsequential if the affected student was one
who was unlikely to attend college even in the
presence of the award, but I find that declines in
applications translate into lower levels of financial
aid utilization and postsecondary enrollment. I
first examine outcomes by using data on Cal Grant
utilization, which shows that first-year payments
decrease by roughly five students (Table 5, column
1); corresponding graphical results for logged Cal
Grant utilization, based on Equation (2), are shown
in Figure 5. This result suggests that about 80% of
students who did not complete the application
would have used their award while attending col-
lege the subsequent year. The largest declines are in
awards toward public 4-year institutions (columns
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3 and 4), with no impact on community college
attendance (column 2); graphical results are shown
in the Online Appendix Figures 1 through 3.
Column 5 shows no change in award usage at pri-
vate, nonprofit institutions. There appears to be a
small positive impact at for-profits (column 6),
although this is likely due to functional form issues;
CSAC eliminated the use of the Cal Grant at most
for-profits in 2012-2013, and so very few students
attend these institutions, and the year-to-year
results are fairly noisy and susceptible to small
changes.

As a result of these declines, the total amount
disbursed decreased at the school-level by
roughly US$42,000 (Table 5, column 7), or about
USS$16.3 million across the state. As CSAC
annually disburses more than US$2 billion in
total awards through its various programs and
services, this drop in services may have been dif-
ficult to detect in practice, particularly given
other idiosyncratic changes in attendance pat-
terns unrelated to this relatively small initiative.
Although I cannot attribute this drop solely to the
financial lottery, given that schools each offered
US$1,000 in scholarship, this translates into an
astounding 42-to-1 decline in financial aid dis-
bursed for each dollar saved on lottery costs.

In the last column of Table 5, I document
another potential consequence of these declines—
the loss of federal financial aid that California



TABLE 5
Impact of Advertising Loss on Cal Grant Usage

(O] 2 3) “ (5 © ) ®
Community Private Private Total Pell grant
All students college CSU ucC Nonprofit For-profit payments eligible
Total payments
Treatment (CFC —4.96%* —-0.09 —3.46%*  —2.01** —-0.19 0.80%*  —41,822%*  —4.99%*
=1and Year = (1.18) (0.68) (0.60) (0.38) (0.18) (0.11) (5969) (1.71)
2015)
Log payments
Treatment (CFC —0.090**  —0.037 —0.145*%*  —0.151**  —0.005 0.287**  —0.149**  —0.075%*
=1and Year = (0.021) (0.030) (0.028) (0.035) (0.051)  (0.086) (0.028) (0.019)
2015)

Note. All regressions are estimated using Equation (1), which allows separate linear slopes for treatment and control schools, includes high school
fixed effects, and estimates treatment impacts with a dummy variable for workshop schools in 2014-2015; this is the same specification as Table 2,
column 1. Each regression uses 6,672 school-year observations, with missing logged values set to zero. Standard errors are clustered at the school
level. CSU = California State University; UC = University of California; CFC = Cash for College.

Tp<.1.%p <.05. *p < 01.

Total Cal Grants Utilized in Treatment Sites

©

‘ Policy Change ‘

0

05

Log Payments

i T T T T T T
2010 2011 2012 2013 2014 2015
Application Year

FIGURE 5.  Year-specific treatment effects on log
Cal Grant payments

may have received as a result of incomplete
applications. Using data on expected family con-
tribution (EFC), the results show a decline of five
applications per school in the number of students
that appeared to be Pell eligible. The loss of fed-
eral aid has consequences to both individual stu-
dents, as Pell grants have been shown to increase
student persistence (Bettinger, 2004), and the
state, which is losing resources that could be put
to use providing additional services. The mini-
mum Pell Grant award for 2014-2015 was
US$587, with a maximum of US$5,730, sug-
gesting that almost any decline in FAFSA appli-
cations would be a net loss for the state. The
resulting federal aid would have recovered the

costs of the US$1,000 scholarship expenditure
under minimal assumptions. To be clear, these
impacts rely on a fairly strong assumption that
declines in applications were primarily due to
FAFSA completion. If the advertising loss
caused fewer students to be aware of and turn in
GPA verification forms, but had no impact on
FAFSA completion, then these results would be
overstated.

In Table 6, I turn to CSU and UC data on
enrolled first-time freshmen, disaggregated by
high school. As described in the “Data” section,
the first row of results uses 6,163 of the available
6,672 observations, as some schools may be
missing CSU or UC data, whereas the second
row uses a balanced panel of 5,706 observations
(951 schools) that have CSU and UC data in each
year between 2010 and 2015. Figure 6 provides a
graphical depiction of total postsecondary atten-
dance in CFC and non-CFC sites, using the bal-
anced panel of 951 schools. Columns 1 and 2 of
Table 6 reproduce the main results and confirm
that these data restrictions do not alter our gen-
eral conclusion that advertising loss led to
approximately six fewer completed Cal Grant
applications per school. Figure 7 shows no dif-
ference in pretreatment trends of postsecondary
attendance between CFC and non-CFC sites
using results derived from Equation (2), provid-
ing evidence that we can interpret these results as
causal.
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TABLE 6

Impact of Advertising Loss on Postsecondary Attendance

) (@] 3) “ () © (7 ® )
Total enrollment (N) Total School-level percentage (%)
Total Log enrollment
N applications applications CSU ucC All (%) Rate CSU Rate UC Rate all
Treatment (all 6,163 —6.23**%  —0.071** —-2.96** —191** —487** —0.006 -0.004 —0.003" —0.007*
observations) (1.88) (0.018)  (0.74) (0.50)  (0.99) (0.007)  (0.003) (0.002) (0.004)
Treatment 5,706 —6.41%*%  —0.065%* -—3.14** —2.04** -518** —0.004 —0.006* —0.004* —0.010%**
(balanced (1.96) (0.018)  (0.77) (0.52)  (1.03) (0.007)  (0.003) (0.002) (0.003)
panel)

Note. All regressions are estimated using Equation (1), which allows separate linear slopes for treatment and control schools, includes high school fixed
effects, and estimates treatment impacts with a dummy variable for workshop schools in 2014-2015; this is the same specification as Table 2, column
1. Missing logged values set to zero. Standard errors are clustered at the school level. CSU = California State University; UC = University of California.

Tp<.1.%p<.05. *%p < 01.
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FIGURE 6. Average number of students attending

4-year public colleges, by presence of CFC workshop
Note. CFC = Cash for College.
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FIGURE 7. Year-specific treatment effects on log
4-year public postsecondary attendance

Table 6 confirms that declines in completed
Cal Grant applications led to significant declines
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in the number of high school seniors attending
4-year public institutions the following year. There
were approximately five fewer CSU and UC
attendees due to the advertising loss. In columns 6
through 9, I calculate this statistic another way, by
dividing the decline in completed applications by
the total 12th-grade CCD enrollment to estimate
high-school percentage changes in completed
applications and postsecondary attendance.® These
results suggest that, at the school-level, total Cal
Grant applications declined about 0.4 to 0.6 per-
centage points (column 6) as a result of the adver-
tising loss. Furthermore, CFC high schools
experienced somewhere between a 0.7 and 1.0
percentage point decline in CSU and UC atten-
dance. Predicted attendance in the 4-year public
system in 2015 for CFC schools was approxi-
mately 22% (8% at UC and 14% at CSU), indicat-
ing close to a 3% to 5% decline in overall 4-year
public college attendance. Without additional, but
unavailable, data, we cannot determine whether
these students delayed their 4-year enrollment,
chose to enroll in a community college, or attended
no postsecondary institution at all.

Conclusion

Although obvious, programs can only be
effective if they can reach the students they
intend to help. Getting information to targeted
populations and convincing them to engage in
application processes can be expensive and time-
consuming under the best set of circumstances.
This article provides evidence that institutions



can promote participation through advertising
campaigns combined with small financial lotter-
ies. Observed declines in subsequent postsecond-
ary attendance also support previous findings
that application assistance can be particularly
beneficial to less-resourced students as they tran-
sition from high school to college (Bettinger
et al., 2012; Carrell & Sacerdote, 2017).

To interpret these difference-in-difference
results as causal estimates, we must be reason-
ably sure that there were no other simultaneous
changes that would have negatively affected
schools with CFC sites. I have shown a number
of quantitative results that support this conclu-
sion, such as similarities in pretreatment trends
along a number of outcomes and no concurrent
changes in school composition or academic per-
formance. Although it is generally impossible to
eliminate all possible unobserved confounders,
there are a number of additional features that
support the loss of advertising as driving the neg-
ative results. First, CFC sites are a disparate
group of schools hand-selected by the indepen-
dent Regional Coordinating Offices and Cal-
SOAP consortia, spanning the entire state. Thus,
any systematic shocks, particularly those that are
geographically driven, would have limited abil-
ity to negatively affect CFC sites as a whole.
Second, as reported above, the advertising fund-
ing was philanthropic, but the primary CFC
workshop funding came separately from the state
budget. As this budget slightly increased in the
treatment year, it is unlikely that workshop atten-
dance would have declined through any mecha-
nism other than the advertising. This is all the
more striking given the nationwide push to
increase FAFSA completion, where unobserved
shocks, such as alternative support services for
lower-income students, are likely to bias applica-
tion estimates upward. I find that FAFSA appli-
cations consistently increase over time in both
CFC and non-CFC sites, with the only observed
decline in applications coming from CFC exactly
in the final treatment period.

Two CSAC reports noted that workshop exit
surveys declined by roughly 16% to 18%,
although I observe drops in completed applica-
tions that are only one fifth to one third as large.
This shows that most of the decline in workshop
attendance was among students who would have
completed their applications even in the absence

The Impact of Advertising Services on Program Take-Up

of the advertising program. In this context, where
students have the option to complete these appli-
cations in their own time, advertising outreach is
likely to be less effective than it might be in other
circumstances. Yet for the marginal student in
this study, the impact of aid on postsecondary
attendance is extremely large. My estimates
broadly suggest a six-person drop in completed
applications and a five-person drop in postsec-
ondary attendance, indicating an 85% decline in
postsecondary attendance for the marginal stu-
dent. Although this result is much larger than
observed in other financial aid studies, the finan-
cial impact in this study is also extremely large
relative to other work. Losing both the Pell Grant
and Cal Grant can result in a loss of aid for the
marginal student that ranges from US$10,000 per
year, given a maximum Pell award and annual
CSU tuition that are both more than US$5,000, to
close to US$20,000 per year for UC-bound stu-
dents. Using the drop in applications as an instru-
ment for college attendance would lead to large
but extremely noisy estimates, but the overall
picture is one in which large financial aid pack-
ages can have sizable impacts on whether stu-
dents attend 4-year public colleges.

Preliminary cost-benefit calculations raise
questions about how to value the program.
Adpvertising loss led to a decline in California’s
expenditures on financial aid, yet the true aim of
the program is to support exactly those students
most in need. A key but unanswerable question
at this time is whether students who were
induced not to attend would have been success-
ful in college. If we assume that affected stu-
dents are those who would have been unable to
graduate or gain skills from their college experi-
ence, then the results presented here might con-
stitute actual savings. The true impacts might be
mixed, as some students induced to attend could
perform poorly and potentially leave with higher
debt, whereas research on financial aid suggests
that some students would have been helped
toward graduation. If the additional US$42,000
per school induced even one more student to
complete their degree, that cost would be smaller
or comparable with other papers that measure
the impacts of financial aid on postsecondary
completion (e.g., Barr, in press; Bettinger et al.,
2016; Goldrick-Rab, Kelchen, Harris, & Benson,
2016).
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Notes

1. The Online Appendix 1 shows the grade point
average (GPA) verification form. Basic eligibility
means that a student meets U.S. Selective Service
requirements, is a U.S. citizen or legal resident, is not
in default on any student loan, and does not owe any
federal or state grant refund.

2. Students were generally unable to take the Cal
Grant award to for-profit institutions beginning with
policy changes that occurred in 2011-2012 and 2012—
2013. Cal Grant A, only eligible to students with a
GPA 3.0 or above, offers 4 years of full tuition and
fees at any in-state public 4-year institution, and quali-
fying private institutions. Full tuition at California
State University (CSU) and University of California
(UC) were US$5,472 and US$12,192, respectively,
for full-time students in 2012-2013. The subsidy for
private colleges maxed out at US$9,708. An alterna-
tive award is Cal Grant B, which is only available to
“low-income” students; students who are low-income
and have GPA 3.0 or above can choose between the A
and B awards. Cal Grant B differs from Cal Grant A
in three distinct ways. First, students are also provided
a subsistence award, equal to roughly US$1,551 per
year, for up to 4 years, to be used for “living expenses
and expenses related to transportation, supplies, and
books.” Second, this living expense from Cal Grant B
can be used while a student attends a community col-
lege, although Cal Grant B does not cover community
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college tuition fees. In general, community college
tuition for low-income students should be covered
by an alternative program, the Board of Governor
Fee Waivers (BOG), although I cannot observe pro-
gram receipt in my data. There is also one negative
consequence to Cal Grant B, in that it only covers
4-year tuition for 3 years, and must begin in the 2nd
year of the award or for students who have attained
Sophomore status.

3. This quote and a subsequent quote on surveys
collected were given to me by the California Student
Aid Commission (CSAC) from a May 2015 report
to the U.S. Department of Education on the federal
Challenge Grant Funding that describes Cash for
College (CFC).

4. Workshop responses were anonymous and can-
not be tied directly to observable workshop participa-
tion data.

5. There are a few primary reasons eligible stu-
dents might not use the Cal Grant award: choose not
to attend college; attend college out of state; attend a
community college but quickly drop out prior to the
end of the first semester; are “middle-income” and
thus only eligible for Cal Grant A, which cannot be
used at community colleges; or put their award on
hold, theoretically as they navigate community college
toward a 4-year transfer.

6. Reports for the CSU system are available at http://
asd.calstate.edu/performance/index.shtml by select-
ing California High School Academic Performance
Reports, choosing a county, a school, and then selecting
Table 2. The Google Chrome Web Scraper extension
was used to download these data. CSU data contain
high school name and city, and were computer- and
hand-matched to CSAC records. Reports for the UC
system are available for download from https://www
.universityofcalifornia.edu/infocenter/admissions-
source-school. UC contain numeric high-school level
identifiers that could be directly linked to CSAC appli-
cation data.

7. As stated above, the slight divergence in pre-
treatment trends is handled by allowing slopes for
CFC and non-CFC sites to differ, as in Equation
(1); this is also shown in Table 2, column 1, where
the slopes are statistically different between the two
groups. Requiring identical slopes, which misspecifies
the model, results in an estimated decrease of close to
three total applications, a result that points in a similar
direction but is slightly smaller in magnitude, and sta-
tistically insignificant, when compared with our main
results. Requiring identical slopes has no impact on
results with log applications, as slopes are found to be
identical in this specification. A nonparametric model
that replaces year slopes using year dummies also pro-
duces similar results in the log application model.


http://asd.calstate.edu/performance/index.shtml
http://asd.calstate.edu/performance/index.shtml
https://www.universityofcalifornia.edu/infocenter/admissions-source-school
https://www.universityofcalifornia.edu/infocenter/admissions-source-school
https://www.universityofcalifornia.edu/infocenter/admissions-source-school

8. I can also estimate impacts using total high
school graduates from the California Department of
Education (CDE) as the denominator, but the corre-
lation between high school graduates and 12th-grade
enrollment is approximately 0.97, and produces simi-
lar results.
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