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We  study  student  loan  behavior  in  the  Netherlands  where  (i) higher  education  students
know  little  about  the  conditions  of  the  government’s  financial  aid program  and  (ii)  take-up
rates are  low.  In  a  field  experiment  we  manipulated  the  amount  of  information  students
have about  these  conditions.  The  treatment  has  no impact  on  loan  take-up,  which  is not  due
to  students  already  having  decided  to  take  a loan  or  students  not  absorbing  the  information.
We conclude  that  a lack  of  knowledge  about  specific  policy  parameters  does  not  necessarily
imply a binding  information  constraint.
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. Introduction

When individuals seek to finance their education they
ill find it difficult to take out a commercial loan because

f the absence of collateral and the presence of moral haz-
rd. Financial aid in the form of grants or subsidized loans
s aimed at lifting these credit constraints. Policies need
owever not only to be well designed to effectively address

arket failures, but their parameters also need to be part

f agents’ information sets so that they can act on them.

� We gratefully acknowledge valuable comments from an anonymous
eferee and seminar participants in Amsterdam, Munich, and Paris.
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There is ample evidence that students underutilize the
available financial aid possibilities. For example in the U.S.
and in the U.K. it has been found that a large fraction of
students eligible for (means-tested) bursaries do not use
them (Callender, 2010; King, 2006). Similarly, financial aid
take-up in the form of loans is low in the Netherlands – the
context of this study – where all students enrolled in higher
education institutions are eligible for inexpensive, govern-
ment provided, credit. Only 35% of the available credit is
taken out.

A  major concern with the non take-up of financial stu-
dent aid is that it may  harm access to higher education
(Griffith & Rothstein, 2009; Schwartz, 1985). This question
has received considerable attention in the U.S. and the U.K.,
where university enrollment is below government targets,

and differs between ethnic and socio-economic groups
(Callender, 2010; Dynarski, 2003; van der Klaauw, 2002). A
related policy issue that has received less scientific atten-
tion is how financial aid affects the performance of students
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the data. Section 5 presents and discusses the empirical
results. Section 6 summarizes and concludes.

1 This was  in fact the position of a former Dutch vice-minister (and cur-
Fig. 1. Knowledge about loan conditions and loan take-up rates.

that are already enrolled (Belot, Canton, & Webbink, 2007;
Glocker, 2011). The limited take-up of available student
loans in the Netherlands, for example, is associated with
students working for pay while – as we will detail below
– at the same time taking substantially longer to obtain
their degree. Hence, the non take-up of financial student
aid raises concerns not only about access, but also about
performance. In fact, study performance is the main policy
issue in higher education in the Netherlands, where more
than 90% of eligible students enroll into higher education
(CBS, 2010).

Some have suggested that students do not make use of
available funding possibilities because they are unaware
they exist (Callender, 2003), or because of excessive trans-
action costs arising for example because of complexity of
the application process (Dynarski & Scott-Clayton, 2008).
Bettinger, Long, Oreopoulos, and Sanbonmatsu (2009)
show, in the context of U.S. federal grants, that provid-
ing information about eligibility is not enough to induce
students to apply for grants when the application is com-
plex (i.e. high transaction costs). Applications increase only
when students receive direct help in the application pro-
cess.

In this paper we investigate whether loan take-up is
reduced by information constraints about loan conditions,
such as the interest rate and the repayment period. Using
Dutch data we are able to assess the role of information
about loan conditions, while ruling out confounding barri-
ers related to transaction costs and eligibility. Government
provided loans are universally available to students in the
Netherlands to supplement their income, and students are
generally aware of this (Van den Broek & Van de Wiel,
2005). Eligibility is therefore common knowledge. Student
loans in the Netherlands are part of a financial aid pack-
age which was introduced in 1986, and also consist of a
basic grant available to all, and a means-tested supple-
mentary grant. The application for the loans is simple and
directly tied to the university registration process and the
application for grants, for which all students are eligible.

Transaction costs are therefore minimal.

Fig. 1 shows that information about loan conditions
may  be an important barrier to loan take-up. The top
ion Review 31 (2012) 33– 44

panel displays the strong relation between informedness
about loan conditions and borrowing based on the data
used in this paper. For every correct answer about the
loan conditions the take-up rate increases by roughly ten
percentage points. At the same time the histogram in
the bottom panel shows that many students are poorly
informed about the loan conditions: less than 30% is able
to answer more than one out of five questions on loan
conditions correctly. These results suggest that by better
informing students through – for example – email, the
overall take-up rate may  increase by a large margin at very
low cost.1

It is a priori, however, not clear to what extent the
pattern shown in Fig. 1 reflects a true causal relation-
ship. Students know where to find information about their
financial aid package; it is an integral part of the applica-
tion process. Hence, it seems likely that students look-up
specific information about loans when the need for addi-
tional finances arises. Part of the association depicted in
Fig. 1 is therefore probably generated by a reversed causal-
ity.

To test whether there is a causal relationship between
the provision of information and students’ borrowing deci-
sions, we  conducted a randomized experiment where
we  manipulated the knowledge Dutch higher education
students have about the financial conditions of the gov-
ernment’s aid program. Randomly 50% of the students
who  responded to an Internet questionnaire received
factual information about loan conditions, whereas the
other half did not receive this information. The pro-
vided information was essentially a prime to information
that is freely available on the Internet, aimed at exoge-
nously increasing students’ knowledge about it. Half a year
later, the respondents were interviewed again and were
asked about their borrowing decisions during the previous
months.

We do not find differences in borrowing decisions
between students in the treatment group and students in
the control group. At the same time, half a year after the
treatment, treated students are still better informed about
the borrowing conditions than students that were assigned
to the control group. These results suggest that the low
take-up rate reported above is not due to lack of infor-
mation about objective parameters of the loan. We  discuss
further implications of our results in the concluding section
of the paper.

We  proceed by providing more details of the student
financial aid scheme in the Netherlands and the recent pol-
icy discussion related to that in the next section. In Section
3 we then describe the experimental design and the empir-
ical approach based on it, after which Section 4 introduces
rent prime minister) responsible for higher education. He based this view
on a study (Van den Broek & Van de Wiel, 2005) showing that students
who  are well-informed about the loan conditions are also significantly
more likely to have a student loan.
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. Background

.1. The financial aid system in the Netherlands

The student financial aid system run by the Dutch gov-
rnment consists of three components that are directly
argeted at the student2: (i) a basic grant provided to all
tudents; (ii) an additional grant for students from low
ncome families; and (iii) a student loan scheme with a

ortgage type repayment. The repayment of the loan is
ncome contingent as to provide basic income protection.
very student who enrolls before the age of 30 in a Dutch
igher education institution is eligible for financial aid, and
ake-up of the basic grant is universal. Although there were
light changes to the system several times after its intro-
uction in 1986 (Belot et al., 2007), these three components
ave been the core of the financial aid scheme since the
tart.

All the aid components are administered by a single
overnment agency (IB-Group). Applications are managed
y the student through a personalized web-page that con-
ains their university registration details and their grant
nd loan status. Before graduating from high school in
une students receive a brochure informing them how to
et up their personal profile, which requires sending their
igh school diploma, a passport copy, their social security
umber and that of their parents. The application for uni-
ersities, grants, and loans, can then be done by a single
ouse-click on the website. The students are informed that

hey should register before the 1st of September, the start
f the academic year.

In 2007, the year in which we conducted the experi-
ent reported in this paper, the basic grant equaled D 250

er month, with an additional means-tested supplemen-
ary grant of D 225 per month at maximum. Additionally,
ll students were allowed to borrow an additional amount
ntil their total financial aid from the government equaled

 750 per month at maximum. Hence, for students that do
ot receive the supplementary grant, the maximum loan
mount was D 500 per month. The basic and supplemen-
ary grants are given for 4 or for 5 years, depending on
he length of the curriculum. After this period there is an
xtended loan period of three years in which students can
orrow up to D 790 per month. All payments are made
er month and the borrowing amount can be changed on
 monthly basis through the students’ personalized web-
age. Hence, a student can opt to borrow D 100 in one

2 An important indirect source of student aid is channeled through sub-
idized tuition. Public higher education institutions in the Netherlands
btain most of their budget through direct funding from the government.
uition charges form only a small fraction of the total budget of public
igher education institutions, and tuition is insufficient to cover the cost
f  providing higher education to students (tuition is fixed at about D 1500
er year, regardless of the field of study). Barr (1993) points out that such
ystems are highly digressive and makes the case for charging flexible,
on-subsidized, tuition fees. The existing (income contingent) student

oans could in principle accommodate a gradual shift in the Netherlands
owards higher and variable tuition fees as is observed for example in
ustralia and the U.K. (Chapman, 1997; Chapman & Lounkaew, 2010;
reenaway & Haynes, 2003).
ion Review 31 (2012) 33– 44 35

month and D 200 in the next if he wishes to do so, with
a maximum of D 500 in any given month.

If the student does not obtain a diploma within ten
years, the received grants are transformed into a loan. The
interest rate on the loan is equal to that of long term govern-
ment bonds (3.7% in 2007), which is well below commercial
borrowing rates in the Netherlands. Repayment of the total
debt starts after a grace period of 2 years. The monthly
repayment amount is calculated as an annuity such that
the total debt is repaid in exactly 15 years, with a D 45
minimum. If during a month, however, monthly income
is below a certain threshold the installment is forgiven.
This implies that students with low future incomes will
not repay their entire debt. Students are informed about
these conditions through the brochure that they receive
just before graduating from high school. Also, information
about loans has a prominent place on the website of the
IB-Group.

Compared to financial aid schemes in other countries,
the Dutch scheme is rather generous. Few other countries
provide basic grants to all students, and the amounts are
smaller if they do so (Usher & Cervenan, 2005). Also, only
about half of the governments of OECD countries offer loan
schemes to students, most of which contain no provision
in case of low future incomes (Usher, 2005). Not surpris-
ingly, the Dutch higher education system was ranked in
the top three in terms of affordability in an international
comparative study of 16 countries conducted by Usher and
Cervenan (2005).

2.2. The necessity of supplementary income

While the grant given to students in the Netherlands
is generous in comparison with grants given elsewhere, it
is insufficient to cover living costs and education expendi-
tures. On average students received D 285 in grants and an
estimated D 208 in parental support (Ven den Broek et al.,
2007), a total of only D 493. For 2007, the Dutch govern-
ment determined that students needed at least D 750 to
cover food, housing and educational costs (the legal mini-
mum).  Hence, the sum of the grant and parental transfers
falls more than D 250 short of what is minimally needed.
In practice students spend more (D 1000 on average; Van
den Broek, Van de Wiel, Pronk, & Sijbers, 2006) and, there-
fore, students are expected to make use of the loan scheme
to supplement their income, as is observed in other coun-
tries. In Sweden for example, where the government offers
a basic grant of similar magnitude in an environment with
similar living cost as in the Netherlands, more than 85% of
students take a loan.3 Similar take-up rates are observed
in other countries (Norway: 78%, U.K.: 85%, U.S.: 50%; see
Usher, 2005; Vossensteyn, 2004). This figure has consis-

tently been much lower in the Netherlands with a take-up
rate around 35% (Biermans, de Graaf, de Jong, van Leeuwen,
& der Veen, 2003; Van den Broek & Van de Wiel, 2005).

3 Usher and Cervenan (2005) calculate the living costs (food and rent)
in  Sweden to be about D 400 per year higher than in the Netherlands. A
lack of tuition fees, however, makes higher education in Sweden slightly
more affordable compared to the Netherlands.
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2.3. Dutch students choose working over borrowing

The low take-up rate is viewed as a problem in the
Netherlands because students work next to their study to
avoid debt. In the study of Van den Broek and Van de Wiel
(2005) a 90% majority of students state to “prefer working
over borrowing”. Also, Ven den Broek et al. (2007) docu-
ment that of the students who do not borrow, 60% report
that they work to avoid debt. About 75% of Dutch students
have a job on the side for about 10 h per week earning on
average about D 330 per month to supplement their basic
income (grants and parental transfers) (Biermans et al.,
2003; Ven den Broek et al., 2007). Indeed, Dutch students
work more often compared to students in other European
countries (Sweden: 43%, 6 h; U.K.: 60%, 9 h), and in more
than 45% of cases their work is unrelated to the subject
of study (Callender, 2008; EuroStudent, 2008). This is not
desirable from the government’s perspective because it is
likely to lead to an increased study length. While there is no
careful study that establishes this link in the Dutch context,
there is international evidence showing that working dur-
ing college has detrimental effects on study performance
(Callender, 2008; Kalenkoski & Pabilonia, 2010; Oettinger,
2005; Stinebrickner & Stinebrickner, 2003). Indeed the
Netherlands has a poor record in this respect, with an
average study duration of 6 years (excluding drop-outs;
CBS, 2010) whereas the nominal duration of most higher
education programs is 4 years. Since each student-year is
heavily subsidized (Jongbloed, Salerno, & Kaiser, 2003), this
is costly for the government.

2.4. Why  not borrow cheaply from the government?

The low take-up of cheap student loans not only seems
sub-optimal from the viewpoint of the government, a pro-
longed study duration – and thereby delayed labor market
entry – also appears inefficient for the student in terms of
expected lifetime income. Say the observed average delay
of about 2 years would be reduced by one year if stu-
dents choose to borrow the amount they currently earn
through their side job. So, by not working and increas-
ing their study hours, students would reduce their study
duration from 6 to 5 years on average.4 Then, the acceler-
ated labor market entry would yield a net benefit of, ceteris
paribus, roughly D 45k (the discounted real value of grad-
uates’ net earnings prior to retirement; CBS, 2010). The
discounted sum of borrowing D 330 per month for 5 years
at a 1% real interest rate is D 19k.5 Hence, a quick back
of the envelope calculation suggests that borrowing while
studying is profitable. A potential flaw in this reasoning
is, of course, that working while studying might generate

returns in the form of increased wages and employability
(Light, 1999, 2001; Ruhm, 1997). Also, students may  sim-
ply have preferences for a certain study/work mix  which is
neglected by a simple pecuniary cost–benefit analysis. The

4 This is a conservative assumption given that the higher education
curricula are designed as full time programs that can be passed in 4 years.

5 Remember that Dutch student loans bear interest equal to that of
government bonds, which usually have a real rate of interest close to 1%.
ion Review 31 (2012) 33– 44

difference between the cost and benefits seems sufficiently
large, however, to suspect that students’ current behavior
is partly sub-optimal.

2.5. Is low take-up caused by an information constraint?

To investigate the observed reluctance to borrow, the
Dutch vice-minister of education called for research into
students’ attitudes and knowledge with respect to the
loan scheme. A subsequent study found that, not only did
students work rather than borrow to supplement their
income, they also appeared to be poorly informed about
the loan scheme (Van den Broek & Van de Wiel, 2005).
Moreover, students who were borrowing appeared to be
better informed about the borrowing conditions than stu-
dents who were not taking a loan. The same pattern was
found in a similar study on borrowing of students in the
U.K. (Callender, 2003), and again in Fig. 1 of this paper. The
policy recommendation in the Dutch report, that increas-
ing student awareness of the loan conditions may  increase
borrowing, was  soon taken over by the Dutch education
authorities (Ministry of Education, 2006). However, it is
not a priori clear that this association reflects the causal link
implied by this recommendation. It may  well be that taking
a loan increases students’ knowledge about the conditions
but not vice versa.

3. Experimental design and empirical strategy

We conducted a randomized experiment to test
whether information about loan conditions has an impact
on the loan take-up rate. We  consulted a marketing expert
about how to inform students, and our approach is based
on his advice. A representative sample of Dutch higher edu-
cation students was  invited by E-mail to take part in two
consecutive Internet surveys, with half a year in between
(the first invitation did not announce the second ques-
tionnaire). The E-mail addresses were obtained from the
IB-Group, which also provided background information on
variables such as age, gender and social background.

The first Internet questionnaire, for which the invitation
was  sent out in February 2007, came in two versions. The
entire sample of students received questions about their
opinions concerning student loans and past borrowing. In
addition, half of the sample received the randomly assigned
treatment which consisted of receiving factual information
about five loan conditions. This information was presented
in the form of questions that asked respondents how favor-
able they thought each condition was. More specifically,
these students were asked how favorable they perceived
the following conditions6:
1. The maximum loan amount during the grant period
(D 500).

2. The maximum loan period after the grant period (36
months).

6 We did not provide information about the income dependency of
the  repayment schedule because this cannot be summarized by a single
parameter.
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To better understand which students make use of stu-
dent loans, the first column of Table 2 presents estimates
from a linear probability model where prior loan expe-

7 As these differences are not related to the treatment, they do not affect
the  internal validity of the estimates.
A.S. Booij et al. / Economics o

. The grace period (2 years).

. The maximum length of the repay period (15 years).

. The interest rate on student loans (3.7%).

resenting the factual information in the form of questions
ives respondents a reason to read and think about the
nformation.

If higher education students in the Netherlands face an
nformation constraint, we expect it to have been lifted by
he treatment. Although one would expect that constrained
tudents would not wait too long to act on the new infor-
ation, we nevertheless wanted to allow for a sufficiently

ong horizon to measure an impact on loan take-up. For
his reason we administered a follow-up survey six months
ater in August 2007. The questionnaire was identical for all
tudents (both the treated and controls). Respondents pro-
ided their current study situation, their perceptions on
ob prospects, their attitudes towards borrowing and risk,
nd it collected information on loan take-up in each of the
onths following the first survey.
We test for the impact of providing information on loan

ake-up by estimating the following regression

i = ıTi + x′
i  ̌ + ei (1)

here yi equals one if student i took out a loan following
he first survey and is zero otherwise. Ti is the treatment
ndicator variable and xi a vector of controls.

To measure respondents’ knowledge about the loan
onditions the follow-up questionnaire also asked students
he value of each of the five loan conditions listed above. It
as explicitly stated that they should not search for this

nformation on the Internet or elsewhere, stressing that
iving a wrong answer would be without any consequence
nd that we were only interested in getting a correct pic-
ure of students’ overall awareness of these loan conditions
only a handful of respondents answered all five questions
orrectly – 3 in the control and 2 in the treatment group –
hich we take as evidence that (almost) no one searched

or the correct answers).

. Data

A total of 3812 students responded to the first ques-
ionnaire in which they were asked about their field and
evel of study, and about their attitudes towards borrowing.
s explained above, about half of this sample (N = 1914),
hich was randomly selected, received information about

he properties of student loans provided by the govern-
ent. All students that completed the first survey were

ontacted again for the follow-up survey. The response
ate for this second survey was 61%, which is compara-
le to other studies that target this sample and also good
onsidering that it was conducted at the end of the sum-
er  holiday. Response rates were virtually identical for the

reatment and control groups (61% and 60% respectively).
oreover, using a Chow test we find no indication of dif-
erential attrition between the treated and controls with
espect to the covariates (�2

(20) = 13.66, p-value = 0.84).
Table 1 reports descriptive statistics of the background

ariables that will be used as control variables. These
ion Review 31 (2012) 33– 44 37

descriptives are reported separately for the treatment and
control groups. We do not find significant differences
between the groups for most of the variables, confirm-
ing that the randomization worked. The treated have on
average been in higher education a month longer however,
which is controlled for in the regressions.

The mean values for age, social background (SES), eth-
nicity and study duration are comparable to those in
the population of higher education students. Social back-
ground (which is based on the principal component of a
factor analysis of parental education, income and job-level)
takes values from 1 until 5. The ethnicity variable takes
value 1 if the student considers himself a foreigner. Both
females (66%) and students in the academic track (61%) are
overrepresented in the sample (the population fractions
are 51% and 37% respectively; CBS, 2010).7

Two preference parameters that play a central role in
economic models of investment decisions under uncer-
tainty are risk aversion and the subjective discount rate.
Risk attitudes are measured by a subjective self eval-
uating measure of risk tolerance on a 1–10 scale that
runs from very risk intolerant to very risk tolerant. A
series of hypothetical intertemporal choices pin down
individuals’ subjective discount rate. The students are, on
average, moderately risk tolerant (6/10) and also moder-
ately impatient (20%). The average value for risk tolerance
is comparable to what Dohmen et al. (2011) report for
Germany; who find an average of 5/10. Similarly, the aver-
age value for the subjective discount rate is close to the
average value of 28% that Harrison, Lau, and Williams
(2002) report for a representative sample of the Danish
population.

The variable “loan experience” indicates whether the
student had taken up a student loan prior to the first survey.
In both groups this fraction equals 30%, which is similar to
what is reported in other studies (Biermans et al., 2003;
Van den Broek et al., 2006), and confirms the observation
that loan take-up is low in the Netherlands compared to
other western countries (Usher, 2005).

As discussed above, we operationalized students’
knowledge about the loan conditions by the number of
questions the student answered correctly. To compare the
answers to the true value, we rounded them to the unit
which seemed to match the response scale for most respon-
dents. The maximum loan amount (D 500) was  rounded to
hundreds of euros, and the other questions were rounded
to appropriate scales in a similar way.8 This rounding clar-
ifies our graphical analysis (below) and does not affect
the results since the correlation between the true and the
rounded value is never below 0.99.
8 The maximum loan period after the grant period (36 months) was
rounded to years, the maximum length of the repay period (15 years)
was rounded to 5 years, and the interest rate (3.7%) was  rounded to half a
percentage point around the true value. The grace period was  not rounded
since all respondents answered in whole years.
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Table  1
Descriptive statistics.

Controls Treated Difference p-Value

Mean s.d. Mean s.d.

Female 0.67 0.47 0.65 0.48 −0.018 0.386
Age  21.07 1.81 21.04 1.72 −0.031 0.684
Ethnic  minority 0.05 0.21 0.04 0.20 −0.004 0.653
SES  2.52 1.39 2.53 1.38 0.004 0.941
Discount rate 0.21 0.19 0.21 0.19 −0.002 0.824
Risk  tolerance 5.67 2.05 5.65 2.10 −0.016 0.859
Academic track 0.60 0.49 0.62 0.49 0.014 0.508
Study  duration (years) 2.70 1.10 2.80 1.14 0.099 0.039
Loan  experience 0.30 0.46 0.30 0.46 −0.004 0.838

10

 based o
N 1090

Note: Mean values with standard deviations in parentheses. p-Values are

rience is regressed on student characteristics. The most
important determinants of loan experience seem to be stu-
dents’ discount rate and risk attitude. Both these variables
have been found to correlate with other behaviors such
as financial risk taking, holding general debt, and smoking
(e.g. Dohmen et al., 2011; Harrison, Lau, & Rutstrom, 2010),
but their relation to student debt is not yet established.
In fact, students’ holding of debt has proven to be hard
to predict, with personality traits such as locus of control,
materialism, and sensation seeking showing no signifi-
cant relation to borrowing (Boddington & Kemp, 1999;
Norvilitis et al., 2006; Norvilitis, Szablicki, & Wilson, 2003).
Also, there is contradictory evidence with respect to the
difference in borrowing between the sexes. We  find no gen-
der differences in borrowing behavior as do Norvilitis et al.
(2006),  while Davies and Lea (1995) find men  to be more
profligate. Our results show that it may  be worthwhile to

further investigate the relationship of (student) borrow-
ing with risk- and time-preferences, which economists – at
least in theory – consider to be deep parameters of finan-
cial decision making. Finally, the results show that students

Table 2
Student characteristics, loan experience and loan knowledge (OLS).

Loan experience Loan knowledge
(1) (2)

Female 0.003 (0.021) −0.010 (0.049)
Age 0.040*** (0.007) 0.031* (0.015)
Ethnic minority −0.006 (0.047) −0.113 (0.101)
Socio-economic status

Level 2 0.026 (0.025) −0.047 (0.059)
Level 3 −0.034 (0.031) −0.058 (0.079)
Level 4 0.072** (0.033) 0.009 (0.077)
Level 5 −0.004 (0.032) 0.078 (0.077)

Discount rate 0.194*** (0.054) 0.145 (0.126)
Risk tolerance 0.016*** (0.005) 0.019* (0.011)
Academic track 0.049** (0.021) 0.286*** (0.049)
Study duration (years) 0.011 (0.011) 0.123*** (0.027)
Intercept −0.710*** (0.128) −0.058 (0.304)

N 2186 1089

Note: Robust standard errors in parentheses. The dependent variable loan
experience is a binary variable indicating prior loan experience. Loan
knowledge is the number of correct responses on questions about loans,
measured on a [0, 5] scale.

* Significance at a 10% confidence level.
** Significance at a 5% confidence level.

*** Significance at a 1% confidence level.
98

n t-tests.

who  are more at risk of being liquidity constrained, that
is students with an ethnic minority background and stu-
dents from lower socio-economic backgrounds, are not
more likely to have taken out a student loan. One expla-
nation is that the means tested component of the Dutch
grant scheme adequately compensates students for their
financial background.

It is also useful to consider how well different students
are informed about the loan conditions. In the second col-
umn  of Table 2 we  report the results from a regression of
the number of correct answers on the same student char-
acteristics as in column (1). This regression is based on the
sub-sample of students that were assigned to the control
group. Students in the academic track are better informed,
as are older and more experienced students. The coefficient
on risk aversion is not meaningfully different from zero
(but marginally significant), and there is no relation with
the discount rate. These results suggest that while prefer-
ences may  be related to loan take-up, they have no bearing
on student’s looking for or remembering the information
that is available to them on the Internet. Again there is no
relation between both socio-economic status and ethnicity,
and loan knowledge.

Table 2 shows that the most important determinants of
borrowing are students’ discount rates and risk attitudes.
There is no indication that liquidity constrained students
(i.e. those from more disadvantaged backgrounds) are
more likely to borrow. The results in the table suggest that
this could be due to the fact that these students are not bet-
ter informed about the loan conditions in the Netherlands
than students from more favorable backgrounds, an expla-
nation we  will investigate in the next section.

5. Results

5.1. Impact of the information treatment on loan take-up

The first column of Table 3 reports the estimation results
of Eq. (1),  which regresses loan take-up between the first
and the second interview on an indicator for exposure to
the information treatment and our set of control variables.

It shows that the information treatment did not lead to a
higher level of subsequent loan take-up. The point estimate
is half a percentage point, which is negligible if we com-
pare it to the average take-up rate between the first and
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Table 3
The effects of treatment on borrowing behavior.

All Loan experience Phase

(1) Without With Begin Later
(2)  (3) (4) (5)

Treatment 0.005 −0.015 0.041 −0.052 0.012
(0.016) (0.017) (0.038) (0.041) (0.018)

Female  0.013 0.016 0.016 0.016 0.012
(0.019) (0.020) (0.044) (0.044) (0.021)

Age 0.029*** 0.038*** 0.022* 0.037** 0.028***

(0.007) (0.008) (0.012) (0.018) (0.008)
Ethnic  minority 0.092* 0.107* 0.008 0.216* 0.073

(0.047) (0.055) (0.092) (0.125) (0.051)
Socio-economic status

Level 2 −0.031 −0.013 −0.070 −0.045 −0.030
(0.021) (0.022) (0.049) (0.053) (0.023)

Level  3 −0.003 0.012 −0.035 0.011 −0.007
(0.028) (0.029) (0.069) (0.073) (0.030)

Level  4 0.007 0.009 0.003 0.168 −0.021
(0.028) (0.030) (0.059) (0.075)** (0.030)

Level  5 −0.000 0.021 −0.030 0.064 −0.012
(0.028) (0.030) (0.066) (0.076) (0.031)

Discount rate 0.186*** 0.190*** 0.137 0.122 0.188***

(0.049) (0.054) (0.102) (0.125) (0.054)
Risk  tolerance 0.022*** 0.011** 0.047*** 0.014 0.024***

(0.004) (0.004) (0.009) (0.010) (0.004)
Academic track 0.077*** 0.031 0.182*** 0.103* 0.074***

(0.020) (0.020) (0.047) (0.055) (0.022)
Study  duration (years) 0.003 −0.013 0.019 0.016 −0.000

(0.010) (0.011) (0.020) (0.049) (0.011)
Prior  loan experience 0.383*** 0.305*** 0.400***

(0.022) (0.054) (0.024)
Intercept −0.735*** −0.795*** −0.427 −0.894** −0.717***

(0.145) (0.157) (0.267) (0.383) (0.159)

N  2186 1535 651 358 1828

Note: Columns (2) and (3) split the sample with respect to loan experience prior to the first survey. The last two  columns show the results for students that
are  at the beginning (first year) or a later stage of their study respectively. Robust standard errors in parentheses.
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Significance at a 10% confidence level.
** Significance at a 5% confidence level.

*** Significance at a 1% confidence level.

econd interview, which is about 0.26. Also, with a stan-
ard error of 0.016 the effect is not statistically significant.
ote that the factors that explain prior loan experience at

he first interview such as the discount rate and risk toler-
nce also explain loan take-up between the two interviews.
his finding shows that the strong positive relationship
etween knowledge and loan take-up in the population
Fig. 1) is completely due to omitted variables and that
here is no causal link between the two.

A possible explanation for a zero impact of the infor-
ation treatment is that the treatment came too late and

hat respondents already made their choices with regard
o taking out a student loan. Students are most likely to
ome across information about financial aid that is avail-
ble to them on the Internet at the time of enrollment, when
hey go through the on-line application procedure. It could
e that it is only then that students make their borrowing
ecision. Because of habit formation students may  subse-
uently never choose to revise their behavior. To examine
his possibility, we split the sample into two groups: those

ithout prior loan experience and those with prior loan

xperience.
If students already made their decisions regard-

ng borrowing before or shortly after they enroll in
higher education,  we would expect those with prior loan
experience to continue to take out loans between the
first and second interview, and those without prior loan
experience not to take out any loans. This is not confirmed
by the data: of the 1536 students in our data with no prior
loan experience 14% takes out a loan between the first and
the second interview, while for the 652 students with loan
experience this take up rate is 56%. This means that loan
take-up is not a static decision taken at the beginning of
the academic year.

The second and third columns present results of sepa-
rate regressions for the two  subgroups. For those without
loan experience the point estimate of the effect of treat-
ment on borrowing equals −0.015 (s.e. 0.017), while for
those with prior loan experience it equals 0.041 (s.e. 0.038).
Hence, although a substantial fraction of 14% of those with-
out prior loan experience take out a loan for the first time
after the first interview, this borrowing decision is not
affected by receipt of the information treatment.

A second explanation for the invariance of loan take-

up with respect to the treatment could be heterogeneity
in the treatment response. It may  be that only students
at the beginning of their studies are information con-
strained and that the effect of the treatment on this group is
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about the loans available to them, they do not increase their
borrowing. A potential reason may  be that the informa-
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masked by the larger group of students that have advanced
further in their studies. These latter students have had
more opportunities to learn about the loan conditions,
reducing the potential impact of additional information.
Table 2 indeed shows that there is a strong positive rela-
tion between study duration and knowledge about the loan
conditions. The final two  columns of Table 3 however show
that the information treatment does not affect loan take-
up both for students at the beginning and at the end of
their curriculum. Also, we do not find any differences in
the treatment effect with respect to gender or academic
track (not reported here). This means that our estimates
are likely to carry over to the full population of students
that, compared to our sample, consists of relatively more
male students and students in the non-academic track.

A third potential explanation for a zero impact of the
information treatment on the take-up rate is that the treat-
ment did not have any impact on students’ knowledge
about the loan conditions. That would be true if everyone
was already perfectly informed, but as shown in the bottom
panel of Fig. 1 this is clearly not the case. It can also be that
treated students read but did not absorb the information
to which they were exposed. The next subsection explores
this possibility.

5.2. Impact of the information treatment on knowledge
about loan conditions

One way to test whether treated students absorbed the
information to which they were exposed is to measure their
knowledge about loan conditions just before the infor-
mation is given to them and again shortly afterward. We
did not implement such a before–after design to measure
the absorption of the information given in the treatment,
because we suspected that such an approach might pres-
sure respondents (asking questions, giving the answers
and asking the same questions again) and could reduce
response rates. A second reason for not asking questions
about the loan conditions directly after the treatment is
that this could prime the controls and in addition can be
possibly confounded with the treatment.

Instead we asked (both treated and control) respon-
dents questions about the loan conditions six months after
the information treatment was given. Clearly, compari-
son of knowledge of the treatment and control groups
six months after the intervention will underestimate the
immediate impact of the intervention on respondents’
knowledge if people tend to forget the information that
is given to them.

Table 4 reports for each condition the mean responses of
the students in the treatment and control groups, and their
differences. The results confirm that Dutch higher educa-
tion students (represented by the control group) are indeed
poorly informed about the loan conditions. Considering the
controls, we see that they underestimate the size of the
maximum loan by over D 75 (by more than 15%), underes-

timate the maximum loan period by over one year (by more
than a third), overestimate the maximum grace period by
almost 3 years (150%), underestimate the maximum repay-
ment period by less than half a year (less than 4%), and
ion Review 31 (2012) 33– 44

underestimate the interest rate by more than 1 percentage
point (almost 30%).

The poor informedness of students in the control group
is not always in the direction of regarding the loan con-
ditions as less generous than they actually are: they
overestimate the grace period and underestimate the inter-
est rate. Hence it is a priori unclear whether the information
treatment will increase or decrease the perceived favora-
bility of the loans. We  will discuss this in more detail in
Section 5. First we  will investigate whether the treatment
had an effect on students’ perceptions.

When comparing the results for the controls to those
for the treated six months after the intervention, we  see
that the average perception of the treated students is more
accurate with respect to the size of the maximum loan, the
maximum loan period and the interest rate than students
in the control group. Average perceptions for students in
the control group are, however, more accurate regarding
the maximum grace period and the maximum repayment
period. Hence at first glance the effect of the treatment on
informedness of the students appears mixed.

Comparing the averages to the true values is misleading
however, because it does not show whether the treatment
increases the number of students with an accurate percep-
tion. To investigate this we  look at the binary measure that
takes the value 1 if the respondents’ (rounded) answer is
correct and 0 otherwise.9 Table 5 presents the baseline frac-
tion of students that have accurate perceptions about the
loan conditions together with the added effect of the infor-
mation treatment. From the baseline we see that students’
perceptions concerning the interest rate of the loans are not
accurate (15% correct) while a larger fraction of students
know the maximum loan period (31% correct). Baseline
knowledge about the other loan conditions is moderate and
falls between these two.

For most conditions the treatment increases the group
of correctly informed students by about 4 percentage
points. The effect is strongest for the grace period (5.2%),
and weakest for the interest rate (2.4%). In total the con-
trols answer on average 1.07 questions correctly, while
the treated manage 1.26. Hence knowledge measured six
months later has increased by about 18%. This is a mod-
erate but significant change. We  can only speculate how
much better treated students were informed than con-
trol students directly after the intervention. In any case,
the significant difference in knowledge between treated
and controls six months after the intervention rejects the
hypothesis that treated students do not have a higher take-
up rate than control students because they did not absorb
the information that was  given to them.

5.3. Non-monotone effects of the information treatment

The previous sections show that while students who
received the information treatment are better informed
tion treatment does not enhance the perceived favorability

9 Using an absolute distance measure yields similar qualitative results.
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Table 4
Mean responses to questions about loan conditions, by treatment status.

Controls Treated Difference p-Value

Mean s.d. Mean s.d.

Max  loan 422.8 213.6 448.2 210.8 25.4 0.005
Max  loan period 21.2 19.4 23.3 18.8 2.1 0.012
Grace  period 4.9 3.4 5.0 3.4 0.1 0.597
Repay  period 14.5 10.5 13.8 7.5 −0.7 0.057
Interest  rate 2.6 1.8 2.7 1.8 0.1 0.083

N 1090 1098

Note: Mean values with standard deviations in parentheses. p-Values are based on t-tests. A join test of no difference between the treatments is rejected
with  p-value 0.001.

Table 5
Effect of information on knowledge.

Correct perception Baseline Effect s.e. F-stat

Maximum loan 0.31 0.035* (0.020) 3.13
Maximum loan Period 0.17 0.032* (0.017) 3.84
Grace  period 0.20 0.052*** (0.018) 8.35
Maximum repay period 0.24 0.036** (0.018) 3.87
Interest rate 0.15 0.024 (0.016) 2.35
Correct  answers 1.07 0.180*** (0.045) 15.61

Note: Each estimate comes from a separate regression that includes controls for age, gender, ethnicity, SES, discount rate, risk attitude, academic track, field
o ons per 
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f  study and (in the top panel) loan experience. There are 2188 observati
* Significance at a 10% confidence level.

** Significance at a 5% confidence level.
*** Significance at a 1% confidence level.
f the loans but rather reduces overly optimistic percep-
ions with respect to the loan conditions. To investigate
his we inspect the distributions of perceptions closer using
ukey Hanging Rootograms (Tukey, 1977). These graphs
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regressions. Robust standard errors in parentheses.
have been developed to visualize the difference in the dis-
tribution of a variable for a treated group compared to a
baseline control group. Fig. 2 shows the perceptions of both
the treated (vertical bars) and controls (connected points)
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Table  6
Effect of information on pessimism.

Pessimistic perception Baseline Effect s.e. F-stat

Maximum loan (<D 500) 0.57 −0.056*** (0.021) 7.28
Maximum loan period (<36 months) 0.15 −0.057*** (0.014) 17.65
Grace  period (<2 years) 0.15 −0.045*** (0.014) 10.05
Maximum repay period (<15 years) 0.55 −0.014 (0.021) 0.42
Interest rate (>3.7%) 0.20 0.002 (0.017) 0.02

ls for ag
ons per 
Note: Each estimate comes from a separate regression that includes contro
of  study and (in the top panel) loan experience. There are 2188 observati

*** Significance at a 1% confidence level.

for all conditions. The bars of the treated are suspended
from the line spanned by the fraction of answers given by
controls. This means that if a bar crosses the x-axis at zero
then there is a higher response rate among the treated than
the controls at that specific value.

Since the bars of the true values are shaded it is easy to
see that there is a higher concentration of answers close
to the correct value for the treated than the controls. For
all conditions there is positive probability mass below the
x-axis for the treated bars, meaning that the treated have
more accurate perceptions of the loan conditions as was
already shown statistically in Table 5. Further we can see
that the shifts in the averages in Table 4 are caused by
a non-monotonous and asymmetric change in the distri-
bution around the true value. For all but one condition
(the maximum loan period) the treated have fewer obser-
vations below and above the true value. Hence it seems,
as one would expect, that some respondents update their
perception upward, while others update their perceptions
downward. Therefore it is possible for the average to move
in the wrong direction while the fraction of informed peo-
ple, the shaded column, increases.

Unfortunately we do not observe the students’ percep-
tions prior to the information treatment. Hence, we cannot
relate the loan take-up response to the direction of the
shifts in perceptions. Fig. 2 suggests, however, that there
are at least some students who update their beliefs in such
a way as to make the loans seem more favorable. These
are students who prior to the information treatment either
underestimated the maximum loan amount, the maximum
loan period, the grace period, or the repay period, or over-
estimated the interest rate. It is only for this group that we
may  expect a positive effect of the information treatment
on loan take-up.

Table 6 presents the baseline fraction of students with
too negative perceptions and the effect of the information
treatment. The baseline shows that for most conditions the
group of students with an unfavorable perception is no
larger than 20%. Hence for these conditions there is only
a limited scope for improvement. Most important in this
respect is the perceived interest rate, which can be consid-
ered the true price of the loan. The table shows that the
group of students that think the interest rate is higher than
3.7% is only 20%. Moreover, the treatment does not reduce
this group. One might argue however that the treatment

group had perfect perceptions immediately after the treat-
ment and their knowledge slowly dissipated over time.

The only conditions that are perceived too pessimisti-
cally by a large fraction of students are the maximum
e, gender, ethnicity, SES, discount rate, risk attitude, academic track, field
regressions. Robust standard errors in parentheses.

loan period and the maximum repay period (about 55%).
Arguably, however, the perceived maximum loan should
only have an effect on the intensive margin of borrowing.
The repay period on the other hand might affect borrowing
on the extensive margin because the possibility to spread
the repayment of the loan might benefit students who
expect to have a slow wage growth. Our results suggest
however that this does not induce any students to start
borrowing. Hence we  speculate that if a lack of knowledge
is deterring some students from borrowing – which we
doubt – this group cannot be very large because while stu-
dents are on average uninformed, most think that the loan
conditions are more generous than they are in reality.

5.4. A simple decision heuristic

While a negative information update may  explain part
of the null effect of the information treatment, it cannot
explain the strong pattern displayed in Fig. 1. A simple
reversed causality explanation, however, can. If students
look up loan conditions only when the need for financ-
ing arises, and slowly forget part of this information once
a decision is taken, we should observe a positive relation
between knowledge and take-up, while there is no effect
of being – at least momentarily – perfectly informed. Given
the ease with which students can find all relevant informa-
tion on a familiar website, this sequential decision heuristic
is a more plausible explanation than there being an infor-
mation constraint. This also suggests that we should not
expect an effect of providing other types of information
that is readily available on the Internet, such as the income
dependency of the repayment.

6. Summary and discussion

Despite favorable loan conditions, take-up rates of stu-
dent loans in the Netherlands are low. These low take-up
rates can neither be explained by a lack of knowledge about
eligibility criteria, nor by difficulty of the application pro-
cess as is for example the case with the Free Application
for Federal Student Aid in the United States (see Bettinger
et al., 2009). The reason for this is the simplicity of the eli-
gibility and application rules and procedures of the Dutch
financial aid scheme.

Since non-experimental evidence suggested there are

considerable information constraints related to loan take-
up, we conducted a randomized experiment to test this.
Half of the students who responded to an Internet question-
naire were given factual information on loan conditions,
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hereas the other half did not receive such information.
he same students were interviewed again six months
ater. Our results show that information provision does
ncrease factual knowledge about the loan conditions, but
oes not increase loan take-up. Hence, we find no causal

mpact of factual knowledge about loan conditions on loan
ake-up which implies that a lack of information about the
pecific loan conditions is not a binding constraint. More in
eneral we conclude that a lack of knowledge of govern-
ent policies does not necessarily indicate an information

onstraint.
Although we can rule out one explanation, there is still

he question why Dutch students do not take out more
oans than they do. Financing education through low paid
ide jobs that not only provide little or no relevant labor
arket experience but which also delay labor market entry

eems inefficient, especially since student loans are avail-
ble at attractive rates.

We  see two  remaining possible explanations for the low
ake-up rate. The first is debt aversion, the second cogni-
ive constraints. Debt aversion occurs when having a debt
owers utility over and above its impact on life-time con-
umption (e.g. Field, 2009; Oosterbeek & Van den Broek,
009). Cognitive constraints occur when people are unable
o assess all relevant costs and benefits properly. Some
ecent studies find large effects of information provision
hen information is accompanied with advice or other

omponents that aid cognition in the treatment. Duflo and
aez (2003) for example find strong effects on the use of a
ax deferred savings account where the treatment, an infor-

ation fair, not only provided information, but also gave
ndividuals personal advice and the possibility to analyze
heir specific situation using a specially designed computer
rogram.

Little is known however concerning the interaction
etween information provision and cognitive constraints
elated to the processing of this information. Since we
nd that information provision alone is insufficient to trig-
er a behavioral response, we think that further research
hat addresses this interaction is an interesting avenue
or future research. In relation to student loans one could
hink of providing additional information about returns to
ducation and future debt burdens in relation to levels of
xpected lifetime wealth. Providing the interpretation that

 five digit debt is worth a double increase in expected
ifetime wealth with limited downside risk, might aid cog-
ition about returns and maybe also reduce debt aversion.
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