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Abstract

The effect of two changes in the student loan choice architecture (nudges) on borrowing
behavior and study success are studied, using detailed registry data including all students
in higher education between 2004 and 2015 in the Netherlands. DUQO, the Dutch execu-
tive governmental institution on education which is responsible for providing the student
financing, (1) changed the amount a student borrows by default (automatically) when the
eligibility for the performance-related grants has expired and (2) removed the *maximum
borrowing tick box’ from the loan application screen. A quasi-experimental design is em-
ployed to estimate the (dynamic) impact of the default option change and the removal of the
tick box on borrowing behavior, by means of differences-in-differences estimations. The
default loan amount change resulted in an average reduction of the requested loan amount
of approximately €330 (72%) in the first month and €1200 (46%) in the first year for stu-
dents who did not borrow when they were still eligible to receive grants. The removal of
the tick box reduced the chance first-time borrowers requested the maximum loan amount
with 30 percentage points. However, the impact on borrowing behavior was more modest:
on average the requested loan amount was reduced by approximately 8.8%. The impact
of student borrowing behavior on study success is estimated by employing an instrumental
variable analysis, exploiting the exogenous variation in borrowing behavior created by the
default loan amount change. Though there are certain limitations attached to this approach,
it can be concluded that the reduction in the requested loan amounts at least did not lead
to a reduction in average study success. The results indicate the design of the choice ar-
chitecture has a substantial impact on decision-making in the context of student loans, and
that default options are strong tools which have a non-neutral impact on behavior, not only
with respect to one-time decisions, but also in a context where individuals can adjust their
decision at frequent intervals facing negligible transaction cost.
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1 Introduction

In the Netherlands, the government provides substantial financial aid to students in higher ed-
ucation in the form of grants and loans, which together comprise the student finance system.
Student financing (borrowing) is an important topic from a social and policy perspective, since
the student finance system enables financially constrained young adults to enroll in higher edu-
cation (Wet Studiefinanciering 2000, 1999). However, research has shown the decision-making,
including borrowing behavior, of students is substantially influenced by behavioral biases such
as debt aversion (Field, 2009; Caetano et al., 2011; Boatman et al., 2017), self-control issues
(Cadena and Keys, 2013) and framing effects (Pallais, 2015). Consequently, the design of the
choice architecture with respect to student borrowing decisions can reinforce or weaken the be-
havioral biases of students, and subsequently influence economic outcomes.! This paper studies
the impact of two recent changes in the choice architecture (nudges) in the student finance/loan
system in the Netherlands on borrowing behavior and study success.

The first nudge came into effect as of the academic year 2009/2010 and it affected students
whose entitlement to the performance-related education grants has expired (i.e., entered the
loan phase). This nudge is referred to as a change in the default option since DUQO, the Dutch
governmental institution responsible for providing the student grants and loans, changed the
amount a student entering the loan phase borrowed by default. A default option is defined as a
pre-set course of action that takes effect if nothing is specified by the decision maker (Thaler
and Sunstein, 2008).> The second nudge was the removal of the ‘maximum borrowing tick
box’ from the student loan application screen. This nudge came into effect in March 2014.
Previously, the maximum borrowing tick-box had a prominent place on the web page when
applying for a grant/loan. If students wanted to borrow less than the maximum amount, students
had to tick another box and manually fill in their loan amount. After March 2014, students could
only manually fill in the amount they wanted to borrow; the tick box was removed.

Van der Steeg and Waterreus (2015) did a preliminary analysis on the effect of the two
nudges, by means of aggregated data and a relatively simple comparison of student borrowing
behavior of cohorts before and after the default changes. They find that the removal of the max-
imum borrowing tick reduced the average requested loan amount for first year students who
borrow with 8%. Furthermore, the chance these students request the maximum loan amount is
reduced with 30 percentage points.> The analysis by Van der Steeg and Waterreus (2015) of the
impact of the default loan amount change is based on imperfect information with respect to the

timing and the heterogeneous impact of the nudge for different subgroups, and consequently

I Choice architecture is a term coined by Thaler and Sunstein (2008), and refers to the fact that there are multiple
ways to present a choice to a decision-maker and that the ultimate decision is influenced by the manner in which
the choice is presented.

ZNote that a default option is defined (in this context) as a pre-set course of action that takes effect if nothing is
specified by the decision maker. Default does not refer to the failure of paying the interest or principal on a loan in
this paper.

3These results have been featured in the 2018 Budget Memorandum of the Netherlands (Rijksoverheid, 2017).



Figure 1. Impact of the default loan amount change in the first 12 months after entering the
loan phase for students who did not borrow in the grant phase.
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Note: This figure plots the results from the differences-in-differences specification without control variables. The
left y-axis reports the impact of the treatment on the requested IBL in €. The right y-axis presents the percentage
change (relative to the estimated counterfactual of the treatment group) of the in the requested interest-bearing loan
amount. The vertical lines and the dashed lines represent the 95% confidence interval.

results in inaccurate estimates. First, this paper improves on the brief analysis by Van der Steeg
and Waterreus (2015), by taking into account the differences in timing and impact of the de-
fault loan amount change for different subgroups and thereby providing the causal impact of
this nudge on borrowing behavior. In addition, this paper improves on Van der Steeg and Wa-
terreus (2015), by employing more advanced (quasi-experimental) empirical methods enabled
by the detailed micro registry data, including student finance data and extensive background
characteristics of all students in higher education between September 2004 and August 2015.

By exploiting the difference in timing of the default loan amount change for different sub-
groups in a differences-in-differences (DD) design, this study finds the default loan amount
change resulted in an average reduction of the requested loan amount of approximately €330
(72%) 1in the first month and €1200 (46%) in the first year for students who did not borrow
when they were still eligible to receive grants. The impact of the default loan amount change
is visualized in Figure 1. The impact of the removal of the tick box is estimated by considering
the borrowing behavior of first-time borrowers in the months around the removal of the the tick
box, also using a DD design. On average, the loan amount of first-time borrowers is reduced by
just over €30 (8.8%) and the chance first-time borrowers request the maximum loan amount is
reduced with 30 percentage points, in the first month.

The (maximum) loan amounts or eligibility for student finance was not influenced by both
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nudges, in other words, the budget constraint of the student was not affected by both changes.
Consequently, (standard) human capital theory, as introduced by Mincer (1958; 1962), Schultz
(1963) and Becker (1994), is insufficient to explain this substantial impact on borrowing be-
havior. Insights from behavioral economics do provide (non-mutually exclusive) mechanisms
through which economic outcomes can be affected by both nudges, but default option changes
in particular: (1) the default (and the tick box) can be regarded as an implicit recommenda-
tion by the default setter (McKenzie et al., 2006; Tannenbaum and Ditto, 2011; Altmann et al.,
2017), (2) status quo bias, inertia and procrastination of decision making can cause individu-
als to stick to the default option (see, for example, O’Donoghue and Rabin 2001; Tversky and
Shafir 1992; Madrian and Shea 2001), and (3) the default option and the tick box can be re-
garded as an anchor or reference point from which insufficient adjustment is made (Jetter and
Walker, 2016; Tversky and Kahneman, 1975; Marx and Turner, 2017).

In addition, both nudges essentially create an exogenous shock to student borrowing be-
havior, which can be exploited in an instrumental variable estimation to estimate the relation
between borrowing behavior and study success. However, due to a weak first stage and data
limitations associated with using the removal of the tick box as the instrument, only the default
loan amount change can be credibly used as an instrument in a 2SLS estimation of the effect of
borrowing behavior on study success. Study success is measured by the speed in which a stu-
dent earns a bachelor or master diploma after entering the loan phase. The main conclusion that
can be drawn with respect to the consequences for study success is that the substantial reduction
in the requested loan amounts caused by the nudges at least did not have a negative impact on
study success.

In theory, borrowing behavior can influence study success if students face trade-offs between
spending their time working or studying, nudging students to borrow less (more) could increase
(decrease) the time spend on work on consequently decrease (increase) study success.* On the
other hand, it is also possible that nudging students to borrow less (more) only causes students
to take on less (additional) debt, without having an effect on the time spend on studying and/or
study success (Lochner and Monge-Naranjo, 2012; Avery and Turner, 2012).

Even though student debt is reduced and study success is not negatively affected, it cannot be
concluded, based on the results of this paper, that reducing student debt is a goal policy makers
should pursue in general. First, there are significant limitations attached to the estimation of
the impact on study success: (1) this paper only looks at the chance to obtain a bachelor or
master diploma (within a certain amount of months) after entering the loan phase as a measure
of study success (grades and credits earned are not considered due to data limitations), and
(2) the 2SLS estimates are only informative about a relatively small group of students (a local

average treatment effect is estimated). Second, this study estimates the impact of study success

40Over 60% of the Dutch students (16-29 years old) combine working and studying, and just under 50% of the
working students work in a different field than their study field Quintini (2015). At the same time, 34% of the
respondents of a survey among Dutch students say that they borrow money from DUO in order to work less while
studying (Nibud, 2017).
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for students who are already enrolled in higher education, and have exceeded their nominal
study duration. Consequently, the results might not be informative about students in earlier
stages of their study and/or potential higher education students. Third, estimated returns to
college completion imply that borrowing to finance college is generally optimal from a lifetime
perspective for a young adult (Avery and Turner, 2012). Jacobs and Webbink (2006) show that
the higher education wage premium in the Netherlands is substantial and has been increasing
between 1989 and 2002.

On the other hand, a significant number of students do face problems regarding repayment
of their student debt. In 2015, 13% (approximately 90,000) of the repaying students were
unable to repay their monthly obligatory repayments due to insufficient income, this amount
has quadrupled since 2009 (Trouw, 2017). Furthermore, in 2015, 20% of the students were
in arrears with repayments (NOS, 2015). Approximately 10% of the total student debt is not
repaid (CPB, 2014).

The main lesson that can be drawn from the results of this study, with respect to both nudges,
is that the design of the choice architecture has a substantial impact on borrowing behavior
through influencing behavioral biases of students. With respect to the default option change,
this study fits in the growing body of evidence that default options are strong tools that have
a non-neutral impact on behavior (see, for example, Johnson and Goldstein, 2003; Madrian
and Shea, 2001; Beshears et al., 2009; Johnson et al., 2002). However, most studies on the
behavioral impact of default options are in a context where a decision is made only once. An
important distinguishing feature of this study is that it provides evidence for the dynamic ef-
fects of default option changes: the impact on behavior remains economically and statistically
significant in a context where individuals can adjust their decision at frequent intervals fac-
ing negligible transaction cost. Furthermore, the pattern of these dynamic effects suggest that
procrastination seems to be a significant driver of the impact of the default option change on
decision-making/behavior, which is in line with previous work (Beshears et al., 2009; Van Rooij
et al., 2008; Brown and Previtero, 2014). Consequently, this suggests that addressing procras-
tination directly and stimulating active choice, for example, by: forcing choices, changing the
incentives around deadlines, or increasing the salience of future payoffs (Brown and Previtero,
2014), could lead to more deliberate and well-thought-out borrowing decisions.

The remainder of the paper is organized as follows. Section 2 describes the student finance
system in the Netherlands, the two changes to the student loan choice architecture and the ratio-
nale behind these two changes. Human capital theory and insights from behavioral economics
are discussed in Section 3, providing the potential mechanisms through which both nudges can
influence borrowing behavior. Section 4 outlines the empirical strategies employed to estimate
the effect of both nudges on student borrowing behavior, and of student borrowing behavior on
study success. The data used in this quasi-experimental study is described in Section 5. Section
6 presents the results. Section 7 discusses the relation between the results and the theoretical

mechanisms, and the position of this paper in the literature. Section 8 concludes.
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2 Description of Treatments & Political Background

This section first describes the student financing system in the Netherlands, in place during
the time span of interest (September 2004 to August 2015), in order to provide the relevant
institutional context of the two treatments. Subsequently, the two treatments, changes in the
design of the student loan choice architecture, are described in detail. Finally, the rationale and

the political context of the two treatments is discussed.

2.1 Student finance system in the Netherlands.

The government of the Netherlands provides grants and loans to full-time or dual higher edu-
cation students over the age of 18 and under the age of 30. This system of loans and grants
is referred to as student finance. In order to be eligible for student finance, the student must
have the rights of a Dutch citizen (DUO, 2017).> Higher education in the Netherlands includes
higher vocational education and universities.® Dienst Uitvoering Onderwijs (hereafter: DUO)
is the Dutch executive governmental institution on education which is responsible for providing
the student financing. DUO is a government agency of the Ministry of Education, Culture and
Science of the Netherlands. The goal of the Dutch government is to financially support stu-
dents who are in need of additional funds on top of their (potential) income from work and/or
(expected) contribution from their parents (Wet Studiefinanciering 2000, 1999).
The student finance system consists of five components (DUO, 2009):”

1. The basic grant ("basisbeurs’). All students that meet the requirements related to the
performance-related grant (discussed below) receive the (monthly) basic grant. The size
of this grant only depends on the living situation of the student: students who live with
their parents receive a lower basic grant compared to students who do not live with their

parents.

2. The supplementary grant ("aanvullende beurs’). This (monthly) grant is also part of the
performance-related grant, however, not all students are eligible to receive the supple-
mentary grant. The eligibility and size of this grant depends on (1) the income of the
parents of the student, (2) the amount of siblings eligible for the supplementary grant and

(3) the amount of other children under the care of the parents of the student.

>The rights of non-Dutch nationals depends on the residence permit or nationality.

®Tt is also possible to receive student finance when enrolled in certain study programs of intermediate vocational
education (MBO). However, due to data limitations only students enrolled in higher educations are included in this
study.

"The student financing system was reformed as of the 1st of September, 2015: the basic grant was abolished
(among other reforms). Even though this reform had a substantial impact on the student loan system, it will not be
discussed in detail since it is outside the time period studied in this paper. The system described in this section is
the system in place prior to this reform. During the time span of the data set used in this paper (September 2004 -
August 2015), there were no significant changes in the maximum amounts of the different components of student
finance, besides the introduction of the tuition fee credit in September 2007 and the yearly upward adjustments
based on the inflation rate.
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3. The student travel product (’studentenreisproduct’). The travel product is part of the
performance-related grant and the student is eligible to receive the student travel product
as long as the student is eligible for student finance. Students can choose between a
week product (free public transport from Monday to Friday and a 40% discount during
the weekend) and weekend product (free public transport during the weekend and a 40%
discount from Monday to Friday). The student travel product can be used for the large

majority of public transport facilities within the Netherlands.

4. The interest-bearing loan (‘rentedragende lening’). On top of the basic and supplementary
grant, students can borrow money at a reduced interest rate from the government (DUO).
Students are allowed to borrow for as long as they are eligible for student finance. The
requested borrowed amount can be adjusted monthly. The maximum amount that students
are allowed to borrow depends on (1) whether the student is still eligible to receive the
basic and (potentially) supplementary grant, and (2) the amount of supplementary grant
received.® Students have to start paying back this loan including interest one year after

they have completed their studies.’

5. The tuition fee credit (’collegegeldkrediet’). The tuition fee credit, introduced in Septem-
ber 2007, is an additional interest-bearing (monthly) loan on top of the other student
finance components meant for assisting the financing of the tuition fee. The maximum
amount students can request only depends on whether the student pays the statutory or
institutional tuition fee.!® The repayment regulation of this loan is identical to to the

(standard) interest-bearing loan (component 4).

The (1) basic grant, (2) supplementary grant and the (3) student travel product make up the
performance-related education grant (’prestatiebeurs’). It is a performance-related grant since
the grant technically remains a loan until the student receives a diploma within 10 years. If
the student does not manage to complete the study successfully within 10 years, the student
must repay the received education grant. Students in higher education are eligible for the
performance-related education grant during the nominal period of the study, this phase is re-
ferred to as the grant phase. If the student exceeds the nominal study period, the student is only
eligible to receive components 3-5 of student finance for an additional three years on top of

the nominal duration of the study, this period is referred to as the loan phase. Most bachelor

8Students are always able to borrow (by means of the interest-bearing loan) the difference between the max-
imum amount and the amount of the supplementary grant they received. This ensures that all students (with the
same living-situation) have the same ’budget’ (the potential total amount received from DUO), regardless of the
income of the parents.

°Students are allowed to voluntarily start repaying the loan before they are required to do so.

10The statutory tuition fee is the tuition fee set by the government at a yearly basis, this tuition fee is paid by
most students and is identical across studies and higher education institutions. The institutional tuition fee is paid
by students who do not meet the conditions relating the the statutory tuition fees, this is because universities do not
receive government funding for this population of students. The institutional tuition fee is not allowed to be lower
than the statutory tuition fee and depends on the study program and university (VSNU, 2016).
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Table 1. Maximum amounts for the interest-bearing loan, in euro.

Grant phase Loan phase
Living with parents Not living with parents
Year Max. SG Max. loan Max. SG Max. loan Max. loan
2008 209 488 - SG 228 507 - SG 819
2009 214 496 - SG 233 516 - SG 832
2010 221 509 - SG 241 528 - SG 853
2011 223 509 - SG 243 528 - SG 853
2012 225 509 - SG 245 528 - SG 853
2013 232 520 - SG 252 541 - SG 873
2014 239 533 -SG 260 554 - SG 895
2015 245 547 - SG 267 568 - SG 917

Note: Max. is an abbreviation for maximum, SG is an abbreviation for supplementary grant. Year is the calendar
year. The amounts are rounded off to zero decimal places. Source: DUO.

programs in higher vocational education and university have a nominal duration of respectively
4 and 3 years, most master programs have a nominal duration of 1 or 2 years. To illustrate: a
student of study with a nominal duration of 4 years, is eligible to receive student finance for 7
years. However, the student only receives the basic and (potentially) the supplementary grant
during the first 4 years (the grant phase). After 4 years, the student enters the loan phase and
is still eligible for the student travel product, the interest-bearing loan and the tuition fee credit
for a period of 3 years. It must be noted that the amount of years a student is eligible to re-
ceive the travel product after the nominal study duration was reduced from 3 years to 1 year
as of September 2012 (Wijziging Wet Studiefinanciering 2000, 2012). However, this change is
mostly irrelevant for this paper since it happened outside of the period of analysis of the two
treatments.

The fourth component, the interest bearing loan (IBL), is the main focus of this study, since
both treatments involve this component. Note that this component is completely independent
from the tuition fee credit (component 5). Table 1 presents the maximum possible loan amounts
(for a selected number of years), which differ by (1) whether or not the student is in the grant
phase or loan phase and (2) the amount of supplementary grant received. Students can apply for
the grants and/or request/adjust the interest-bearing loan at any time via a personalized online
web page, this is a relatively simple and quick procedure (with negligible transaction/effort
costs). If a student requests or adjusts the requested student finance amounts, the amounts
are automatically applied to the subsequent months, unless the student adjusts the requested
amounts or the eligibility changes in later months. For example, if a student requests a monthly
interest-bearing loan amount of €100 in September, this amount will be automatically paid out
in the subsequent months as well, unless the student adjusts the requested loan amount or loses
eligibility for student finance.

The repayment of the interest-bearing loan and the tuition fee credit (including interest)
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must be done within 15 years after the completion of the study, in the form of monthly repay-
ments. The interest rates are low compared to the market interest rates and monthly repayments
cannot be higher than 12% of earned income. If a student earned less than 84% of the statutory
minimum wage, no repayments are required. The residual debt is ultimately forgiven after 15

years if the income of the student was insufficient during the repayment period.'!

2.2 Description of the treatments.

Section 2.2 describes the two treatments studied in this paper in detail.

2.2.1 Treatment 1: Changes in the standard (default) loan amount when entering the loan
phase. The first change to the student loan choice architecture came into effect as of the aca-
demic year 2009/2010 and it affected students whose entitlement to the performance-related
education grant has expired (i.e., entered the loan phase). This nudge is referred to as a change
in the default option since DUO changed the amount a student entering the loan phase borrowed
by default. A default option is defined as a pre-set course of action that takes effect if nothing
is specified by the decision maker (Thaler and Sunstein, 2008).'> Even though all students
entering the loan phase were affected, the default change had a different impact on different
subgroups of students, depending on their requested loan amount in the last month of the grant
phase.'? Table 2 illustrates the impact of the treatment on the different groups.

First, consider the standard loan amount for students entering the loan phase before the
treatment. Students with no loan (group 1) in the last month of the grant phase, by default
received the maximum monthly loan amount in the loan phase (€819 in 2008, see the last
column of Table 1). Students with a requested loan amount lower than the maximum loan
amount in the last month of the grant phase, continued to receive this requested loan amount
in the grant phase by default (group 2). The same applies to students students with a requested
loan amount of €0 (group 4). Important to note is the difference between students with no loan
(group 1) and a loan of €0 (group 4). Students with a loan of €0 actively requested a loan of
€0, whereas students with no loan did not apply for a loan. Even though both groups receive the
same amount as an interest-bearing loan (€0), the students in group 4 were considered similarly
to students with a positive loan amount lower than the maximum loan amount (group 2), and
thus received €0 by default when entering the loan phase. Furthermore, due to the design of

the application procedure, it is by construction not possible to be in group 1 while receiving

"Note that the repayment regulations have been changed as of September 2015, together with the reforms of
the student finance system, see footnote 7. These new repayment regulations are not relevant for this study, since
they were introduced after the time period studied in this paper.

2Note that a change in the default loan amount refers to the change in the standard loan amount which the
student borrows if no action is taken (the definition used in the behavioral economics literature). Default does not
refer to the failure of paying the interest or principal on a loan (the definition used in the finance literature).

13The interest-bearing loan only refers to component four of the study finance system described in Section 2.1.
The tuition fee credit (component five) is an optional additional (interest-bearing) loan which does not influence
the treatment effects described in this section.
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Table 2. Change in the default (interest-bearing) loan amount when entering the loan phase.

Grant phase Loan phase
Pre-treatment Time of treatment  Post-treatment
Group 1 No loan Max. loan September 2009

Sum of the
Group 2 Loan of € x < max Loan of € x March 2010 grants and the
interest-bearing

Group 3 Max. loan Max. loan March 2010 loan received
in the
Group 4 loan of € 0 Loan of € 0 March 2010 grant phase

Note: The amounts displayed in this table are the interest-bearing loan amounts (component three of the student
finance system described in Section 2.1). The requested loan amount in the last month of the grant phase determines
the default loan amount in the loan phase. Max. = maximum, see Table 1 for the maximum loan amounts.

a supplementary grant. Consequently, students who are eligible to and actually receive the
supplementary grant, but do not wish to have an interest-bearing loan from DUO, will be in
group 4. Lastly, students who borrow the the maximum amount they are allowed to borrow
(which depends on their living situation and the amount of supplementary grant received) in the
last month of the grant phase (group 3), received the maximum loan amount that is applicable
in the loan phase.'#

The system described above was changed and this change is the first treatment which is
studied in this paper. The system after the treatment was similar for all groups: all students
received the sum of the basic grant, (if applicable) the supplementary grant and the requested
interest-bearing loan amount received in the last month of the grant phase as the default/standard
interest-bearing loan in the loan phase. It is important to note the difference in the time of the
treatment: group 1 was treated as of September 2009, whereas groups 2-4 were treated 6 months
later, as of March 2010. This difference in the time of the treatment is essential, since it enables
the use of a differences-in-differences identification strategy, disucced in Section 4.1.

Table 3 provides the range of the changes in the default loan amounts for the different
groups, which differ by living situation and the amount of supplementary grant received. This
difference is caused by the fact that these factors influence the maximum allowed loan amount
and/or the amount of basic and supplementary grant, which in turn affects the standard loan
amount received when entering the loan phase Appendix A provides a more detailed numerical
description of the treatment effects. Note that only the cases for no or maximum amount of
supplementary grant are presented in Table 3, in reality the student can receive any amount from
€0 up to the maximum amount of supplementary grant (see Table 1). Table 3 therefore provides
upper and lower bounds of impact of the treatment for the different groups. The treatment had
the biggest impact on students in group 1, who went from receiving a default loan amount equal

to the maximum loan amount to the amount of basic grant received in the last month of the

14Note that this is the same default loan amount of group 1.
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Table 3. Summary of change in the default loan amounts for different subgroups, upper and
lower bounds.

Living with parents Not living with parents
No SG Max SG No SG Max SG
Group 1 =727 NA -564 NA
Group 2 93 307 260 493
Group 3 -243 -243 -57 -57
Group 4 93 307 260 493

Note: Max = maximum, SG = supplementary grant, NA= Not applicable. The amounts are in euro and rounded
off to zero decimal places. Source: DUO.

grant phase (which only depends on the living situation of the student).'> Students in group
3 also received a lower loan amount by default, since the maximum loan amount in the loan
phase is higher than the sum of the (1) basic grant, (2, if applicable) supplementary grant and
(3) maximum loan amount received in the last month of the grant phase (see Table 1). Groups
2 and 4 receive a higher loan amount by default, since after the treatment, the basic and (if
applicable) supplementary grant is added to the loan amount these students received by default
when entering the loan phase.

Students were informed 1 month in advance by DUO about the fact they were entering
the loan phase, accompanied by information about the standard/default loan amount they will
receive when entering the loan phase. The content of this letter did not change significantly as

a result of the treatment.

2.2.2  Treatment 2: Removal of the ’'maximum borrowing tick box’ from the application screen.
The second change to the design of the student loan choice architecture was the removal of the
‘maximum borrowing tick box’ from the student loan application screen. This nudge came into
effect in March 2014. Previously, the maximum borrowing tick box had a prominent place
on the web page when applying for a grant/loan. If students wanted to borrow less than the
maximum amount, students had to tick a second box and manually adjust their loan amount.
After March 2014, students could only manually fill in the amount they wanted to borrow; the
tick box was removed from the application screen. See Figure 2 for screenshots of the student
finance application screen before and after the treatment. The removal of the tick box did not
influence the maximum amount students could borrow: students could still request the same

maximum loan amount.

I5Recall that after the treatment students in this group only receive (by default) the amount of basic grant received
in the grant phase, since they do not have an interest-bearing loan or supplementary grant.
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Figure 2. Screenshots of the loan application screen before and after the removal of the maxi-
mum borrowing tick box.

Before March 2014:
Hoewveel wil je lenen? * = Maximaal ¢ Minder, namelijl-cl:l per maand

After March 2014:
Hoeveel wil je lenen? e |:| per maand

Note: Translation: "Hoeveel wil je lenen" = How much do you want to borrow?; "Maximaal" = Maximum,;
"Minder, namelijk ... per maand" = Less, namely ... per month.

2.3 Rationale behind the treatments and political context.

2.3.1 Treatment 1: Changes in the standard loan amount when entering the loan phase. In
April 2008, the Socialist Party (SP) in the Netherlands published a report (Leijten et al., 2008)
about the student finance system and DUO (at the time called IB-Groep). In this report, the
left-wing (socialist) party publishes quotes from people that sent mail to the SP concerning
the IB-Groep and the student finance system. The SP claims the (private) costs of studying
were increasing while the government at the same time is "normalizing student debt". The
report draws attention to the fact that students who enter the loan phase automatically receive
the maximum loan amount in the loan phase. However, the report (falsely) claims all students
receive the maximum loan amount by default when entering the loan phase. The government
responded to this report by means of a letter addressed to the members of parliament (the Second
Chamber) on the April 24, 2008 (Plasterk, 2008a). In this letter, the government (also falsely)
claims that all students automatically receive the sum of the basic grant, supplementary grant
and interest-bearing loan when entering the loan phase.'® On June 24, 2008, this letter (among
other subjects) was discussed in the Second Chamber. The Minister of Education confirmed his
earlier statement was false and now provided the Second Chamber with the correct information
about the automatic loan amounts. Furthermore, the government claims the reason for providing
students who did not specify a loan amount (group 1) automatically with a maximum loan
upon entering the loan phase was to ensure the students would not accidentally end up with
an income of €0. Nevertheless, the Minister of Education told the members of parliament
the issue would be discussed with DUO (IB-Groep) and student organizations (Tweede Kamer,
2008). On December 4 2008, in a final letter of the government to the members of parliament
on this issue, the government announced that the old default loan amount would be changed to
the new situation described in Section 2.2.1. The government argued the new system will be
more in line with the preferences of the students (Plasterk, 2008b). The government also stated
the technical implication of changing the default loan amount is complicated, this is likely to be

the reason group 1 was treated 6 months earlier than the other three groups.

16This statement would have been correct if the letter was written after March 2010.

19



2.3.2  Treatment 2: Removal of the 'maximum borrowing tick box’ from the application screen.
The aim of the removal of the maximum borrowing tick box was to stimulate students to think
about the amount they should borrow. Before the removal of the tick box, students could request
the highest possible loan amount without knowing what amount they were actually requesting.
DUO wanted to stimulate students to make a more thought-out decision with respect to their

requested interest-bearing loan amount.

3 Theoretical Background

This section provides a theoretical background, discussing the mechanisms through which the
two treatments/nudges influence borrowing behavior of students. Section 3.1 discusses human
capital theory and Section 3.2 discusses insights from behavioral economics. The connection
between the theoretical mechanisms and the results of this study will be discussed in more detail

in Section 7.

3.1 Human capital theory.

Human capital theory provides valuable insights into relevant factors that influence investments
in education and borrowing behavior. Mincer (1958; 1962), Schultz (1963) and Becker (1994)
laid the foundation of human capital theory, where education is regarded as an investment that
increases the amount of human capital of the individual. The optimal investment choice equal-
izes the marginal cost of an additional year of education to the marginal gains of education. As
long as the private benefits of an additional year of education exceed the private costs, the stu-
dent will continue to invest. The (private) cost of education mainly consists of forgone wages
for as long as individuals do not work. Each additional year of being enrolled in education
(full time) implies one year of forgone labor income. In addition, there are indirect (private)
costs associated with education, for example: the tuition fee and books. Furthermore, there are
also substantial non-monetary costs of studying, since studying (successfully) requires effort
and perseverance. Carneiro and Heckman (2003), Cunha et al. (2006) and Cunha and Heckman
(2008) find that these non-cognitive skills have a large impact the formation of cognitive skills,
adult outcomes and are an important determinant of the lower investments in human capital by
students from groups with a lower social economic status. The most important monetary gain of
investing in education is the increase in future wages. In addition, a higher level of educational
attainment can also bring non-monetary gains, for example: intrinsic enjoyment of studying,
better health and a higher social status (Vila, 2000; Dziechciarz-Duda and Krél, 2013).

Note that in the case of perfect capital markets, students only base their investment decision
on the expected marginal costs and expected marginal gains. However, in reality, capital mar-
ket imperfections originate because human capital cannot serve as collateral due to its illiquid
nature (non-slavery) which leads to under investment in human capital and thus provides an ar-

gument to supply government loans in order to resolve capital market imperfections and ensure
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accessibility (Jacobs, 2002). If students are credit-constrained due to capital market imperfec-
tions, students who receive a lower contribution from their parents have less opportunities to
study. Recall from Section 2.1 that ensuring accessibility is an important motive of the Dutch
government to provide student finance (Wet Studiefinanciering 2000, 1999).

However, from the perspective of human capital theory, both changes in the student loan
choice architecture should have no effect on student borrowing behavior and the acquisition
of human capital, since the budget constraint of the individual and all the factors listed above,
are not affected. Section 3.2 will explore insights from behavioral economics that provide
mechanisms through which borrowing behavior may be affected by the changes in the choice

architecture.

3.2 Insights from behavioral economics.

Standard economic theory predicts that, if transaction costs are small, default options should
have little impact on economic outcomes. Rational individuals with well-defined preferences
will opt out of any default option that does not maximize their utility, regardless of the nature
of the default option. The same holds for the removal of the tick box. However, there is a
growing body of evidence showing the impact of the design of the choice architecture on the
decision making of individuals. Especially with respect to default options, where evidence
shows that default options have a significant impact on human behavior in a variety of contexts.
Beshears et al. (2009), Cribb et al. (2016) and Madrian and Shea (2001) find that defaults exert
a substantial influence on retirement savings outcomes. Johnson and Goldstein (2003) and
Abadie and Gay (2006) show that presumed consent legislation (often referred to as an opt-
out system) substantially increases the amount of organ donors, compared to an opt-in system.
Johnson et al. (2002) find that the default option has a significant impact on the consent to
receive e-mail marketing. The impact of default options in the context of student borrowing is
studied by Marx and Turner (2017). The authors experimentally tested the impact of student
loan nudges on borrowing decisions and find that students are biased towards borrowing the
(random) amount that is offered to them. Furthermore, students offered a nonzero loan amount
were 40 percent more likely to borrow compared to students who received a $0 loan offer.

To meaningfully interpret the results presented in Section 6, it is important to explore why
and how the change of the default option and the removal of the tick box can influence borrow-
ing behavior. Standard economic theory is insufficient to explain the impact of defaults, how-
ever, insights from behavioral economics provides mechanisms through which these nudges can

influence economic outcomes.

Default (and the tick box) as an implicit recommendation. First, default options can convey
information and can arise from a strategic interaction between a default setter and a decision
maker; an individual can stick to the default option to follow the (implicit) recommendation

by the default setter. This might also be applicable to the tick box, since it potentially can

21



be perceived as the popular or recommended option due to the prominent place in the loan
application procedure/screen.

McKenzie et al. (2006) show that defaults communicate an implicit recommendation, which
influences the decision-maker. In addition, the authors find that people who are uncertain about
their preferences are more likely than others to be influenced by this implicit recommenda-
tion. In a field study by Brown et al. (2012), where employees provided explanations for their
retirement savings decision, approximately one third indicate they regarded the default as an
endorsement by the default setter. Tannenbaum and Ditto (2011) illustrate that default options
convey information about the reasons as to why a default-setter sets a specific default option.
The authors argue individuals assess what these reasons might be and use these assessments in
the decision-making process.

Altmann et al. (2017) provide a theoretical framework to analyze which defaults are more
likely to affect behavior, and test the main predictions of the model experimentally. The au-
thors find that the relative level of information of default setters and decision makers, and their
alignment are the most important drivers. The authors show that the behavioral effects of a
default are larger when the interests of both parties are aligned. Furthermore, individuals are
more likely to opt for the default option the less they are privately informed about the relevant

decision environment.

Status quo bias, inertia and procrastination of decision making.  Second, the status quo
bias, inertia and procrastination of decision making can cause people to stick to the default
option (Madrian and Shea, 2001; Carroll et al., 2009; Sunstein, 2013).17 Status quo bias, a
term introduced by Samuelson and Zeckhauser (1988), refers to the tendency of individuals to
stick to their original decisions or to the current situation; individuals disproportionately stick
to the status quo. The status quo bias is driven by loss aversion, which refers to the observation
that individuals weigh losses stronger than gains (Kahneman and Tversky, 1979). Since the
status quo (the default loan amount) serves as the reference point for the loss evaluation, and
individuals weigh the potential losses from switching higher than the potential gains, individuals
are biased towards the status quo.

Inertia refers to the observation individuals seem to regret an unfortunate situation more if it
was a consequence of an active decision, compared to if no active choice was made (Kahneman
and Tversky, 1982; Landman, 1987). Similarly Ritov and Baron (1992), show that individuals
react more strongly to adverse outcomes caused by action, irrespective of whether or not the
status quo was maintained, and individuals prefer inaction over action even when inaction was
associated with change. Consequently, inertia can cause people to stick to the default option.

Similarly, individuals can stick to the default option due to the human tendency to pro-
crastinate decisions. The model by O’Donoghue and Rabin (2001) illustrates that providing

individuals with additional options can induce procrastination. If individuals are provided with

7This mechanism does not apply to the removal of the tick box.
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multiple options, the individual will have the tendency to not complete the task because of the
persistent but unfulfilled aspirations to improve on the decision. The second main finding by
O’Donoghue and Rabin (2001) is that people can procrastinate more when pursuing impor-
tant goals compared to unimportant goals. Important goals come along with a higher level of
intended effort, which in turn can increase the likeliness the individual will procrastinate the
task. One could argue a student has a large range of options when considering to request an
interest-bearing loan amount, and that borrowing money and investing in education are im-
portant decisions. Therefore, the predictions of the model by O’Donoghue and Rabin (2001)
suggest that the decision in the context of this study could be prone to procrastination behavior.

Furthermore, the predictions by O’Donoghue and Rabin (2001) suggest the complexity of
the decision potentially increases the chance the default option is chosen. Tversky and Shafir
(1992) argue that individuals do not always precisely know how to trade off costs against ben-
efits, risk against value, and immediate satisfaction against future discomfort, which in com-
bination with uncertainty about the outcome (as in the case of student loans) complicates the
decision and can cause people to defer choice and stick to the default. Similarly, in the context
of this study, a low level of financial sophistication further increases the complexity associated
with the decision, which implies that financially illiterate individuals should be more likely to
defer choice and thus stick to the default option. Agnew and Szykman (2005) indeed find, by
means of an experimental study, that individuals with weak financial knowledge are substan-
tially more likely to follow the default option. In addition, Van Rooij et al. (2008) attempt to
identify potential explanations for default choices (in several contexts), using survey data, and
conclude that procrastination and financial illiteracy are the most prevailing explanations for

default choices.

Anchor and reference point.  Third, the maximum loan tick and the default loan offer when
entering the loan phase can serve as an anchor or reference point, from which insufficient ad-
justment is made by the decision maker. This implies that different starting points (default
loan amounts) result in different outcomes, which are biased towards the initial values (Tver-
sky and Kahneman, 1975). Jetter and Walker (2016) analyze the wagering decisions in the US
gameshow Jeopardy!, and provide evidence that anchoring plays a substantial role in financial-
decision making. Raising the anchoring amount by 10% results in a 3.1% increase in the wager.
No anchoring effect is found for children under the age of 13, but the authors do find evidence
for the existence of the anchoring effect for teenagers and even more so for college students.
Furthermore, the abovementioned study by Marx and Turner (2017), who test the impact of stu-
dent loan offers on borrowing behavior, finds that students who received a nonzero offer were
substantially more likely to borrow exactly the amount they were offered. In addition, students
who received a nonzero loan offer were more likely to borrow than students who received a
loan offer of $0. These findings suggest that the offered loan amount served as an anchor or

reference point for at least a portion of the students.
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4 Empirical Strategy

Section 3 outlined the theoretical mechanisms through which both changes to the student loan
choice architecture, described in Section 2, can influence the borrowing behavior of student.
This section will present the empirical strategies employed in order to estimate the impact of
both nudges/treatments on the borrowing behavior of students. Multiple empirical strategies
are employed. First, as a starting point, the borrowing behavior of cohorts before and after
the treatment is compared. Second, a quasi-experimental design, in the form of a differences-
in-differences (DD) estimation, is employed for both treatments. The DD estimation is the
preferred empirical strategy for both treatments, since this empirical strategy enables the esti-
mation of the causal impact of the nudges/treatments on borrowing behavior. Lastly, the nudges
essentially create an exogenous shock to the student borrowing behavior. This implies that the
estimates from the DD model can be used as the first stage in a 2SLS estimation of the effect of
student borrowing on study success, where study success is measured by the speed in which a

student earns a bachelor or master diploma after entering the loan phase.

4.1 Treatment 1: Changes in the standard (default) loan amount when entering the loan phase.

As described above, this section will outline three different empirical strategies. First, the sim-
ple before-after comparison serves as a starting point. Second, a quasi-experimental design
is created due to the fact 1 group of students was confronted with the nudge before the other
students were treated. This difference in the time of the treatment is exploited in a differences-
in-differences strategy, enabling the estimation of the causal impact of the nudge on borrowing
behavior. Third, since the nudge creates an exogenous shock to borrowing behavior, the DD
specification also serves as the first stage in a 2SLS model, estimating the causal relation be-

tween student borrowing behavior and study success.

4.1.1 Before-after comparison of cohorts.  In order to estimate the impact of the treatment
on borrowing behavior, the most straight-forward empirical strategy is to compare the amounts
students borrow, the main outcome variable of interest, of the cohorts entering the loan phase
before and after the treatment. In order to estimate the effect of change in the default loan
amount on the borrowing behavior (for one of the four groups of) students, by means of a

before-after comparison of (two) cohorts, the following regression model is used:

12
Yiem = 0+ i+ T+ Y Ve(Te X M) 4 X0 B+ Eicm, (1)

=1
where Y., is an indicator of student borrowing behavior, for example the loan amount of the
interest-bearing loan, for student i, in cohort ¢, in month m, ,, is a set of month fixed effects. 7;
is a dummy which equals 1 for the treated cohort and O for the cohort before the treated cohort

(control cohort). M is an indicator for the months after the student enters the loan phase, the
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variable ranges from 1 to 12, where M; = 1 is the first month of the loan phase.

The coefficient of interest is ¥, which results in the treatment effect per month, for the first 12
months after entering the loan phase (y;, 7, ... , 712). This specification estimates the dynamic
treatment effect of the default option change. Recall that students are able to adjust their loan
amount at monthly intervals. This specification therefore provides valuable insights, since it
captures differences in treatment effects per month, caused by the adjustments to the borrowing
behavior (interest-bearing loan amounts) made by students. In other words, this specification
includes heterogeneous treatment effects for each of the first 12 months in the loan phase.

Xilcm is a vector of individual-level controls: sum of the requested loan amount in the last
12 months of the grant phase, migration background, gender, living situation, age, study type
(higher vocational education or university), study program (9 categories), prior education (6
categories), average grade of prior education, tuition fee credit dummy, supplementary grant
received in the last month of the grant phase and the social status of the district.'8

This regression should be executed separately for each group of students (groups 1 to 4),
where for group 1, the students entering the loan phase in September 2008 (before) and Septem-
ber 2009 (after) are included, and for groups 2 to 4 the students entering the loan phase in
September 2009 (before) and September 2010 (after) are included.'® Important to note is that
only students that enter the loan phase in September are included in the sample, in order to be
consistent with the differences-in-differences method discussed below. In addition, only includ-
ing students that enter the loan phase in September, ensures the same months are included for
all students, meaning that the second month of the loan phase is October for all students in the
sample. More than 50% of the students enter the loan phase in September, which is due to the
fact most students start receiving student finance in September.”’ Furthermore, note that includ-
ing all students that enter the loan phase in a given academic year is problematic, since the time
of treatment for groups 2 to 4 was March 2010, which means part of the control group/cohort

would be confronted with the treatment.

4.1.2  Quasi-experimental design: Differences-in-differences. Even though, as mentioned in
Section 2.1, there were no changes in the student finance system that could confound the em-
pirical analysis of the treatment, there are many potential reasons as to why cohorts entering the
loan phase could differ over time in ways that may affect their borrowing behavior. The control

variables included in the before-after comparison are not likely to perfectly control for these

18See Appendix B and/or Table 5 for a more detailed description of these variables.

19Recall that the time of the treatment was September 2009 for group 1, and March 2010 for groups 2 to 4, as
described in Section 2.2.1.

20Given that most study programs start in September, this is the moment most student start receiving student
finance. From the students that enter the loan phase in the academic year 2009/2010, 52.89% entered in September
(this percentage is relatively stable for different years). As explained in Section 2.1, students enter the loan phase
after they have received student finance for as long as their nominal study duration. Even though the nominal study
duration varies, the large majority of study programs do not stop in the middle of the academic year. Consequently,
most students that start studying in September, also will enter the loan phase in September if they do not manage
to complete the study program within the nominal duration.
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differences and some examples of confounding factors could be unobserved heterogeneity or
the effects of the Great Recession (which began in the late 2000s). For example, cohorts close
to the Great Recession might have less opportunities to enter the labor market and therefore
have lower (potential) forgone earnings, which may increase their investment in human capital
(see Section 3.1 for a discussion of human capital theory).?!

To account for these potential confounding factors, the simple before-after comparison of
cohorts can be improved by exploiting differences in the timing of the default changes: group 1
was affected by the change in the default loan amount six months before the other groups of stu-
dents were affected. This difference in the timing of the treatment creates a quasi-experimental
design, which allows to estimate the impact of the default loan amount change for group 1 more
accurately, since the students in other groups can be used as a control group.

In the preferred model, group 4 without a supplementary grant is used as the control group.
In this analysis, only the months in the loan phase are included, and, similar to the before-after
comparison discussed above, only students that enter the loan phase in September are included
in the analysis. The main DD model, which estimates the average (monthly) effect of the
default option change on the borrowing behavior in the first 12 months of the loan phase, can

be represented as follows:

Yigom = 0+ M + YGyg + ATe + 8(Gg X T.) + Xjgep B + Eigem, )

where Y., 1s an indicator of student borrowing behavior, for example the loan amount of the
interest-bearing loan, for student i, in group g, in cohort ¢, in month m. L, is a set of month
fixed effects, where m now ranges from 1 to 12, where m = 1 is the first month of the loan phase.
T; is a dummy which equals 1 for the treated cohort, and G, is a dummy which is equal to 1
for group 1 (treated group) and O for students in group 4 without a supplementary grant in the
grant phase (control group). The interaction term (G, x T) is the regressor of interest: the DD
estimator, which indicates students in group 1 who enter the loan phase after the default loan
amount was changed. X;gcm is a vector of (individual-level) controls, accounting for relevant
student characteristics (similar to the set of controls listed in Section 4.1.1).

In addition, analogous to the specification of regression model 1, the following model results

in the treatment effects per month, for the first 12 months of the loan phase:

12 12 12

Yigem = 0+ tm+ Y 0c(Gg x My) + Y Oc(Te x My) + Y 8:(Gy x T x M) + XigemB + Eigem:
7=1 7=1 7=1

3)

where the coefficient of interest is 8, which is the estimated treatment effect per month, for

the first 12 months after entering the loan phase (8;, &, ... , 812). This specification allows

21 Another potential consequence of the impact of the Great Recession is that the parental contribution was lower
on average, which potentially results in students being more dependent on the student loans.
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to estimate the dynamic treatment effect of the default option change. Note the regression
model 3 essentially provides similar estimates compared to estimating the regression model of

2 separately for each month during the first year of the loan phase.

Selection of the control group and the common trend assumption underlying the DD
model. Selecting the control group and the validity of the common trend assumption are im-
portant factors determining the internal validity of the DD strate