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1 Introduction

Evidence from neuroscience and related disciplines suggests that physical exercise could con-

tribute to the formation of human capital. This literature shows that physical activity alters

functional and structural properties of certain brain structures, which leads to learning and

skills acquisition (Hillman, Erickson, and Kramer, 2008; Hötting and Röder, 2013). Interven-

tion studies have discovered both immediate and persistent effects of exercising on cognitive

performance. Physical activity persistently increases executive functions, attention, memory,

and speed of processing weeks and months after interventions (Hötting and Röder, 2013). Fur-

thermore, physical activity has immediate effects and, for example, enhances memory storage

and retrieval during and shortly after exercising (Lambourne and Tomporowski, 2010). Hill-

man et al. (2009) find that even single bouts of exercise may improve the cognitive control of

attention and support cognitive health.

A sedentary lifestyle might thus not only be problematic from a health perspective but might

also impede the process of human capital accumulation.1 This is particularly true for students,

as attending lectures and studying involve hardly any physical activities. Physical inactivity

as an obstacle to human capital accumulation has been largely ignored in economic research,

especially compared to the vast literature on the effects of education and other environmental

factors on human capital formation (for summaries on factors see Cunha, Heckman, Lochner,

and Masterov, 2006; Currie and Almond, 2011).

We conduct an experimental study to identify the causal effect of physical activity on ed-

ucational outcomes of university students. We use an encouragement design2 and randomize

incentives to participate in on-campus recreational sports and exercise among two cohorts of

freshmen students at a Swiss university. Students can earn up to 200 CHF (approximately 220

USD) if they use the recreational programs or facilities twice per week during their first year.

Prior studies have found that similar financial incentives over shorter periods can raise exercise

levels of college students (Charness and Gneezy, 2009; Acland and Levy, 2015).3 Hence, the

random assignment of the financial incentives can be used as an instrument for actual partici-

pation.

Moreover, we investigate several potential mechanisms through which increased exercise

on-campus could influence educational outcomes. First, we investigate characteristics of activ-

ities beyond frequency, including location, timing, and type. Studies in neuroscience suggest

that these dimensions might be relevant. For instance, studying might be more effective if

1Research in other fields has extensively documented the positive health effects of physical activity
and exercise (see for example U.S. Department of Health and Human Services, 1996; Strong et al., 2005;
Warburton, Nicol, and Bredin, 2006; Janssen and Leblanc, 2010)

2Research designs using incentives to identify a causal effect have been used before in the literature.
For example, Katz, Kling, and Liebman (2001) use a related design to identify the causal effects of
neighborhood characteristics on individual outcomes.

3See Royer, Stehr, and Sydnor (2015); Carrera, Royer, Stehr, and Sydnor (2017) for evidence of
the effects of financial incentives and commitment contracts on exercise for employees of a Fortune-500
company.
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preceded by an exercise session since increased cognitive performance has been shown to oc-

cur immediately after exercising (Hillman et al., 2008; Hötting and Röder, 2013). Second, we

explore students’ use of time. Time spent exercising requires a reduction in time devoted to

other activities. Grades might deteriorate if less time is spent studying (Stinebrickner and

Stinebrickner, 2008). On the other hand, if on-campus sports replace other potentially harmful

leisure activities such as drinking, grades might be positively affected.4 Third, we investigate

several self-reported measures of health and emotional well-being. Benefits of physical activity

on these dimensions have been extensively documented.5 These benefits could lead to gains in

productivity and therefore improve educational outcomes.

Our study draws on three unique data sources to answer the above questions. First, we

collect comprehensive on-campus sports and exercise information with a student ID scanner

system at the entrance of the university sports facilities. Second, we use administrative student

records for educational outcomes. Third, we administer online surveys at the end of each

semester to obtain information on sports and exercise off campus, on students’ use of time,

and on health and well-being. These surveys allow us to shed light on the mechanisms through

which educational outcomes may be affected. All three data sources are linked using a unique

student identifier.

Our results suggest a substantial impact of on-campus exercise on educational outcomes.

Cash incentives raised on-campus sports by 47% or 0.26 facility visits per week in the first

cohort. Incentives were less effective at increasing participation in the second cohort. Thus, we

restrict our analysis of educational outcomes to the first cohort. The increased activity improved

grades of the treatment group by on average 0.14 standard deviations compared to those of the

control group. This translates into an improvement in grades of 0.42 standard deviations for

a one standard deviation increase in on-campus exercise frequency. Additional evidence from

surveys suggests that the incentives did not raise the overall level of physical activity but led to a

substitution of on-campus activity for off-campus activity. On-campus activity increased mostly

in the afternoon. The survey data also provides evidence that students spend more time in class.

Taken together, these findings indicate that integrating studying and exercising during the day

may enhance the productivity of study time and thus improve student performance. In line

with the fact that overall activity does not seem to be affected, health outcomes and emotional

well-being do not appear to explain educational gains. Educational gains are primarily driven

by male students and students at higher quantiles of the grade distribution.

This study relates to a growing economic literature on the effects of sports and physical

activity on educational and labor market outcomes. Existing results suggest positive associa-

tions of physical activity with cognitive and non-cognitive development of children (Felfe et al.,

4Several studies suggest adverse effects of binge drinking on academic achievement in college. See for
example DeSimone (2007) and Lindo, Swensen, and Waddell (2013)

5See for example U.S. Department of Health and Human Services (1996), Strong et al. (2005), War-
burton et al. (2006), Janssen and Leblanc (2010), Felfe, Lechner, and Steinmayr (2016), and Lees and
Hopkins (2013).
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2016), with school grades (Lipscomb, 2007; Rees and Sabia, 2010; Pfeifer and Cornelißen, 2010),

as well as with labor market success of adults (Kosteas, 2012; Lechner, 2009; Barron, Ewing,

and Waddell, 2000; Pfeifer and Cornelißen, 2010; Stevenson, 2010; Eide and Ronan, 2001; Ew-

ing, 2007; Rooth, 2011).6 A limitation of the above studies is how they tackle the problem of

self-selection into physical activity. Individuals who practice sports or exercise differ from those

that do not (Schneider and Becker, 2005; Farrell and Shields, 2002). These differences might

be related to other life outcomes as well, confounding the effect of sports on educational and

labor market outcomes. Existing studies used instrumental variable, selection on observable, or

panel data methods to address this endogeneity problem. However, concerns regarding a causal

interpretation of the findings remain.

This study makes three contributions to the literature. First, to the best of our knowledge,

we are the first to use an experimental design to identify the causal effect of recreational sports

and exercise on educational outcomes of university students. Second, we provide a comprehen-

sive picture of this effect and the channels through which these effects operate. This is possible

with our novel data that combines detailed information on exercise behavior with administra-

tive student data and rich survey data. Third, we add to the literature on the effectiveness of

financial incentives to form exercise habits, providing results of a longer lasting intervention.

The remainder of this paper is structured as follows. Section 2 introduces the institutional

setting and describes the intervention and randomization design. Section 3 describes the data

and presents descriptive statistics. Section 5 presents the results and Section 6 concludes.

2 Institutional setting

2.1 General background

We conducted the experiment at the University of St. Gallen during the first year of the

incoming cohorts in 2013 and 2014. The University of St. Gallen is a public university in

Switzerland and is one of the main universities to offer undergraduate programs in business,

economics, law, and related fields. It is considered one of the top business schools in Europe.7

The first-year curriculum is almost identical for all undergraduate students regardless of their

major. In this first year, the curriculum is strictly organized and mandatory. The curriculum

centers around two courses in each of the three core fields: business, economics, and law.

Appendix A.6 provides a complete overview of the first-year curriculum. If students fail this

year, they can attempt the entire curriculum a second time or leave the university. About 48%

6College sports have only been analyzed by a few studies in the US (Long and Caudill, 1991; Hender-
son, Olbrecht, and Polachek, 2006; Caudill and Long, 2010). They find that college athletes earn more
in some occupations. However, intercollegiate sports take place at an almost professional level and are
thus substantially different from on-campus recreational sports.

7St. Gallen awards about 30% of all undergraduate degrees in Business Administration and Economics
in Switzerland (Tafreschi and Thiemann, 2016). The Financial Times ranked the University of St. Gallen
4th in the European Business School Ranking in 2015.
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of students do not pass the first year on the first attempt, which points to the highly competitive

nature of the curriculum.

The University of St. Gallen offers a large variety of recreational sports free of charge. Most

of these activities are concentrated in one large complex on campus. This complex includes a

gym and several outdoor and indoor fields for team sports. Moreover, the university offers an

extensive number of instructed classes, such as dance, group fitness, and martial arts in these

facilities. For a complete list, see Appendix A.7. Henceforth, we refer to the complex as the

“gym.” The university only offers a few activities off-campus, such as climbing, swimming, and

sailing, if the corresponding facilities are not available on-campus.

2.2 The experiment

We use an encouragement design to identify the effects of physical activity on educational

outcomes. That is, we randomize financial incentives to increase participation in recreational

sports and exercise on campus.8 Financial incentives were randomized among new undergrad-

uate students in 2013 and 2014 who answered a baseline survey. We implemented a blocked

randomization design based on pre-treatment characteristics.9 All new undergraduate students

in these two years received a survey invitation in August, one month before students started

the program. The response rates were 42% of 1,340 students in the 2013 cohort and 58% of

1,293 students in the 2014 cohort.10

The incentives were structured as follows: Students were offered an initial endowment of

CHF 100 (equals approximately USD 110 at the time of the experiment) in each semester.

Therefore, students could earn a total of CHF 200 (CHF 100 per semester). The CHF 100

corresponds to CHF 10 per week (over 10 weeks). If students participated in activities in

the gym twice per week during every week, they received the entire amount. Each week the

endowment was reduced by CHF 5 if they participated only once that week, and by CHF 10

if they did not participate at all that week. In each cohort, we provided the incentives in two

semesters. Incentives were provided in 10 weeks out of the 14-week semester. These 10 weeks

covered the third and the last week of the semester. We did not provide incentives during a

two-week break in the middle of the semester as most students are not in St. Gallen. 11

8This research design differs from those used, for example, in neuroscience to study the chronic effects
of exercise. These studies usually assign incentives to the treatment group to follow a relatively strict
training plan, whereas we only assign incentives to increase participation. Thus, our treatment likely has
a smaller effect on amount and quality of exercise than designs with an assigned training plan. However,
incentive designs can be readily implemented on a larger scale.

9Students were grouped into 13 blocks in 2013 and 12 blocks in 2014 based on available pre-treatment
characteristics such as gender and nationality. In all blocks, approximately half of the students were
randomly assigned to treatment and control group. Table A.1 shows mean values of the characteristics
used in the randomization, the number of students in each block, and the effective treatment probability.

10See Table A.2 in the appendix for descriptive statistics of students in the randomization sample and
the remaining students by cohort.

11In a recent discussion paper, Carrera et al. (2017) show that such constant incentives are particularly
useful to increase physical activity at the intensive margin.
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To possibly obtain larger effects on sports and exercise participation, we structured the

incentives appealing to students’ loss aversion. That is, we framed the incentives in a way such

that students would lose money if they did not exercise instead of receiving money if they did

(Kahneman and Tversky, 1979). Such incentives have proven to be effective in our pilot study.

Note that by appealing to loss aversion, we deviate from the structure of previous studies that

used financial incentives to increase exercise (Charness and Gneezy, 2009; Acland and Levy,

2015; Royer et al., 2015).

We invited students in the treatment groups to participate in a pilot program to foster par-

ticipation in on-campus recreational activities. In the first week of the semester we sent students

a letter with the invitation and a personalized credit card-sized card to check participation.12 In

addition, we notified students with an email that they had been selected for the pilot program.

Participation was checked by the university sports staff and course instructors. Every time

students participated in activities in the gym, the staff or the course instructors handed them

a sticker. The personalized cards had two marked slots per week for these stickers. In order to

minimize cheating, we instructed gym staff and course instructors to make sure that students

wore gym clothes or showed clear signs of physical exhaustion and to check if the name on the

card corresponded to the name of the university ID.

At the outset of the following semester, we paid the remaining endowment (max. CHF 100)

as a voucher of the university caterer Migros. The voucher could be redeemed in all university

cafes and cafeterias as well as in retail stores owned by the same company.13 Furthermore, the

voucher could be exchanged for cash in the main cafeteria and hence should have been valued

by the students close to the cash amount.14

Since randomization insures independence of the incentives and student characteristics, we

can estimate the reduced form effect of receiving the incentives on student outcomes with a

straightforward means comparison:

yi = α0 + α1incentivesi + εi, (1)

where yi is the outcome of interest of student i. Primary measures for on-campus physical

activity are the average number of gym visits per week in the first and second semester, and

in the first year overall. For educational outcomes, we report individual grades in the core

courses: business, economics, and law. All students have to take a course in each of these fields

in the first and second semester. In addition, we report the effect on the weighted average

grade in each semester and in the first year. As a measure of persistence in the university, we

12Appendix A.9 shows the card.
13Meals are not covered by tuition fees, nor does the university provide meal plans.
14Both cohorts redeemed a similar share of stickers in the first semester (28% in the 2013 cohort and

29% in the 2014 cohort). The 2013 cohort redeemed a higher share of stickers in the second semester
than the 2014 cohort (31% vs. 25%). Figure A.3 in the appendix shows the distribution of the number
of stickers among students who redeemed the sticker card. In both cohorts, the majority of students
redeeming their voucher received the full amount of CHF 100.
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use an indicator for whether or not a student passes the first year. For easier interpretation,

we standardize all grades to have mean zero and standard deviation one within cohort and

randomization sample. See Table A.3 in the appendix for standard deviations of the different

grades. The university assigns the lowest grade possible to students who do not show up to the

exams.15 We keep this assignment but present also the estimated effect on the probability of

having missed at least one exam in the respective term. The outcome measures to investigate

potential channels are explained in Section 5.3. incentivesi is a binary indicator that takes the

value of one if the student received the incentives and zero otherwise. α0 corresponds to the

mean level of the outcome variable in the control group. α1 is the mean difference between the

treatment and control groups and thus measures the effect of the incentives. This effect is an

Intention to Treat effect (ITT).16

Under a set of further assumptions, the incentives can be used as an instrumental variable

for participating in sports at the university. First, the incentives have to significantly increase

students’ on-campus sports participation (instrument relevance). Sections 4 show that this as-

sumption holds for the 2013 cohort. Second, the incentives must have a non-negative effect on

each student, i.e. students should only increase their participation in response to the incentives

(monotonicity). Given that the treatment rewards only increases in physical activity this mono-

tonicity assumption is unlikely to be violated.17 Furthermore, implications of monotonicity are

tested in Appendix A.8 and suggest that monotonicity is plausible. Third, any effect of the

incentives on outcomes has to work through the effect on exercise behavior (exclusion restric-

tion). A violation of this assumption could occur, for instance, if the money students can earn

with their participation directly affects their academic performance. However, the incentives are

paid out after the exams. Thus, students would need to change their behavior in anticipation

of the additional income. Such a behavior seems unlikely as the maximum amount of CHF 100

per semester is small relative to the overall living expenses, which are estimated at CHF 12,720

per semester in 2013.18 Another concern could be that students feel more welcome, integrated,

or connected with the university because of the experiment. If the mere receipt of the email

and the letter creates this feeling, the exclusion restriction would be violated. Yet, such a link

is unlikely as all students including the control group receive a lot of information including a

letter and a booklet with all offers from the university sports administration. If students feel

15Grades are assigned on a scale of one to six with six being the highest score.
16One potential concern is a violation of the Stable Unit Treatment Value Assumption (SUTVA)

(Rubin, 1980). The treatment status of one student could potentially have an effect on exercise behavior
and indirectly on other outcomes of other students. For example, if treated students increase their
exercise level and motivate some untreated peers to join them, the activity level in the control group
might also go up. While we can not rule out such spillover effects, positive spillover effects to the control
group would bias our effect towards zero.

17This should at least have been true when the incentives were provided. If financial incentives crowd
out intrinsic motivation, there could indeed be a negative long-run effect on activity. This, however, does
not seem to be the case in recent studies (Charness and Gneezy, 2009; Acland and Levy, 2015; Royer
et al., 2015).

18Calculations are done by the university and based on the Social and Economic Conditions of Student
Life Survey (SSEE) collected by Swiss Statistics in 2013.
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welcome because they actually participate in recreational activities, this effect is not a threat to

our identification strategy as it works through exercise and is thus part of the treatment effect.

Unfortunately, we do not know the true relationship between incentives, exercise, and edu-

cational outcomes. Thus, the specification of the treatment variable is to some extent arbitrary.

While using weekly gym visits as treatment is an obvious choice, it is possible that the gen-

eral fitness level is relevant or that only exercise directly before the exams or study sessions

matters. The results furthermore suggest substitution between sports on and off campus (see

Section 5.3). In that case, the characteristics rather than the quantity of the activities would

be the relevant treatment. For these reasons, we provide the ITT estimates as main results.

We present Two-Stage Least Squares (TSLS) estimates of the following IV model in Section

5.2:

yi = β0 + β1gymvisitsi + υi, (2)

gymvisitsi = γ0 + γ1incentivesi + ϑi, (3)

where gymvisitsi corresponds to the average number of visits per week. β1 identifies the

marginal effect of one gym visit per week if the linear model is true. Otherwise, Frölich (2007)

shows that β1 can be interpreted as an average local treatment effect over the various complier

populations characterized by their initial level of gym visits and their increase in visits.19

For all estimates, we show heteroskedasticity robust Huber-White standard errors. Addi-

tionally, we implement a permutation procedure for the ITT specifications that does not rely

on asymptotic approximations. This procedure provides exact p-values for the test of the null

hypothesis of no treatment effect against the two-sided alternative for the ITT parameter. The

procedure estimates the ITT coefficient for 1000 possible combinations of treatment assignments

within randomization clusters. Once the distribution of treatment effects is estimated, we can

test at which percentile of the distribution the actual treatment effect falls.20

3 Data and description of student body

3.1 Data

This study makes use of three different data sources. All three data sources can be merged via

a unique identifier. First, on-campus recreational sports and exercise is recorded via an ID card

19Angrist and Imbens (1995) propose the interpretation of an average per unit treatment effect. How-
ever, this interpretation depends on the assumption that increases are not overlapping, e.g. no one can
increase visits from zero to twice per week while some increase visits from zero to once per week, which
is unlikely to hold in our setting.

20For the estimations including covariates, we implement the procedure suggested in Rosenbaum
(2002). In short, we regress the outcome on the covariates and then use the residuals from this re-
gression to conduct the same permutation exercise as above.
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scanner at the entrance of the sports facilities. The staff at the entrance ensures that students

scan their ID card when entering the facilities. The scanner saves the student ID number,

and the current time and date. Students then select the type of activity they plan to do on

a touchscreen. As mentioned before, these facilities cover all on-campus activities and most

activities provided by the university. Thus, the scanner data provide us with very accurate

information about the frequency and the type of exercise on campus, for both treatment and

control group.

Second, we use administrative student records of the university. These data contain informa-

tion on courses and grades, enrollment, drop-out, and some socio-demographic characteristics

such as gender, age, nationality, and region of high school.21

Third, we administer online surveys to the students before they enter the university (base-

line) as well as after their first and second semester (follow-up). The surveys describe the

incoming freshmen cohort, measure exercise outside the university, and collect information on

student time-use, well-being, health status, as well as student health-related lifestyle.22

Table 1 shows response rates to the first and second follow-up surveys by cohort. The

response rates for both follow-up surveys are relatively low but somewhat higher in the 2013

cohort than in the 2014 cohort, 49% vs. 40% in the first follow-up survey and 56% vs. 28% in

the second follow-up survey. One potential explanation for the low participation is that students

were surveyed for a different unrelated study and were asked to provide course evaluations at

a similar time. The stark difference in the response rates in the second follow-up survey (56%

vs. 28%) is caused by an additional intervention to raise response rates in the 2013 cohort.23

Table 1 also provides evidence that response behavior does not seem to be affected by the

incentives as differences in response rates between the treated and control group are negligible

and insignificant.

3.2 Description of student body

Table 1 shows descriptive statistics for the students in our sample for the cohorts 2013 and 2014,

respectively.24 In both cohorts, students are on average approximately 20 years old and around

40% of students are female. Only 6% are enrolled in the law specific first-year curriculum,

which includes two additional law courses instead of mathematics. However, there are also

several differences between the cohorts. In particular, the share of Swiss students decreases

from 80% to 72% between the cohorts. Relatedly, the share of students who have to take the

21Several recent papers have made use of these administrative data in other contexts (Fricke, Grogger,
and Steinmayr, 2015b; Tafreschi and Thiemann, 2016).

22We are not able to link the response of the 2014 baseline survey to the administrative data.
23Students were randomly offered to enter a cash lottery with different values conditional on survey

response. See Fricke, Frölich, Huber, and Lechner (2015a) for details.
24Table A.2 in the appendix provides descriptive statistics of the randomization sample (students

that answered the baseline survey) and the excluded sample (students that did not answer the baseline
survey).
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entry examination, foreign nationals without a Swiss high school degree, increases from 16% to

22%.25 About 90% of students in both cohorts speak German as their native language, but a

substantial share of the students, 19% and 17% respectively, choose the English track, which

has the same curriculum but is taught entirely in English. These descriptive statistics suggest

that the students are representative of the students at University of St.Gallen and largely of

students at business focused universities in general.

25While all Swiss students with a high school degree are admitted to the University of St. Gallen,
international students have to take an admissions test. Because of this initial screening, international
students on average receive better grades in the first-year and are more likely to pass the first year on
the first attempt.
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Table 1: Descriptive statistics by treatment status

Cohort 2013 Cohort 2014

Total Control Treated p-value Total Control Treated p-value

Female (0/1) 0.37 0.37 0.38 0.87 0.40 0.40 0.40 1.00

Age (years) 19.91 19.99 19.83 0.23 19.95 19.96 19.95 0.94

Student aid contribution (0/1) 0.06 0.08 0.05 0.11 0.08 0.09 0.06 0.13

English track (0/1) 0.19 0.19 0.18 0.78 0.17 0.15 0.19 0.24

Law track (0/1) 0.06 0.05 0.06 0.61 0.06 0.06 0.06 0.88

Swiss national (0/1) 0.80 0.80 0.79 0.80 0.72 0.72 0.72 0.87

Entry exam (0/1) 0.16 0.17 0.16 0.69 0.22 0.21 0.22 0.93

German mother tongue (0/1) 0.90 0.91 0.88 0.29 0.88 0.89 0.87 0.51

High school degree from

Canton St.Gallen (0/1) 0.15 0.16 0.14 0.60 0.13 0.14 0.12 0.45

Canton Zurich (0/1) 0.14 0.14 0.13 0.77 0.17 0.17 0.16 0.70

Other German speaking Canton (0/1) 0.46 0.46 0.46 0.96 0.39 0.38 0.40 0.60

Non-German speaking Canton (0/1) 0.08 0.06 0.09 0.22 0.08 0.09 0.08 0.69

Non-Swiss institution (0/1) 0.17 0.18 0.17 0.87 0.23 0.22 0.24 0.55

Gym visits (avg per week) 0.35 0.37 0.32 0.41 0.43 0.46 0.39 0.26

Most frequent activity pre treatment

Gym (0/1) 0.13 0.14 0.13 0.59 0.12 0.14 0.11 0.19

Other (0/1) 0.19 0.17 0.21 0.26 0.23 0.21 0.24 0.30

None (0/1) 0.68 0.69 0.67 0.59 0.65 0.65 0.65 1.00

Follow-up survey 1 (0/1) 0.49 0.50 0.48 0.77 0.40 0.39 0.41 0.60

Follow-up survey 2 (0/1) 0.56 0.54 0.58 0.34 0.28 0.28 0.28 0.94

Observations 567 282 285 754 377 377

Notes: The table presents the means of the covariates by treatment status separately for the cohorts 2013 and 2014. p-values

stem from a t-test on the equality of means. “Age” corresponds to the age at enrollment. “Student aid contribution”’

indicates whether or not a student donated to the student aid fund with her first tuition payment. “English track”

indicates whether or not a student is enrolled into the English first-year curriculum, which covers the same topics but

is taught entirely in English. “Law track” indicates whether or not a student is enrolled into the law specific first-year

curriculum, which requires two additional law courses instead of mathematics. “Entry exam” indicates if a student had to

take an admissions test. All non-Swiss students without a Swiss high school degree have to take an admissions test. “Gym

visits pre-treatment” is the average number of visits per week in the first two weeks of the semester before incentives start.

“Most frequent activity pre-treatment” indicate the most frequent type of activity during the first two weeks during the

semester. “Follow-up survey 1” indicates participation in the follow-up survey at the end of the first semester. “Follow-up

survey 2” indicates participation in the follow-up survey at the end of the second semester.

Table 1 also provides reassurance that the randomization was successful. Means of all

observed student characteristics are very similar between those students who received the in-

centives and those who did not. T-tests fail to reject the null hypothesis that the mean dif-

ferences in observed characteristics between both groups are equal to zero in all tests. Given

the good balance, controlling for covariates does not significantly change our estimates. See

Appendix A.4.
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4 Effects on participation frequency

The experimental design relies on the effectiveness of the incentives to increase students’ partici-

pation in on-campus recreational sports and exercise. Figure 1 shows weekly mean participation

frequencies over the academic year for both cohorts. The gray bars correspond to the participa-

tion frequencies for students who did not receive the incentives. In both cohorts, these students

visited the facilities around 0.6 times per week in the first term and around 0.5 times in the

second term.

The dashed lines represents weekly treatment effects of the incentives on participation fre-

quencies. These effects differ substantially between cohorts. The incentives increase participa-

tion of the treatment group in both semesters for the 2013 cohort by about 50%. In comparison,

treatment effects are substantially weaker for the 2014 cohort. This is particularly true for the

second semester. In the second half of the second semester, weekly treatment effects are statisti-

cally indistinguishable from zero. These differences raise the question of whether the incentives

increased activity sufficiently to estimate the effect on educational outcomes for the 2014 co-

hort.26

Table 2 shows first stage regression results on aggregate measures of weekly gym visits

for both cohorts to address this question systematically. The results confirm the substantial

differences in the effectiveness of the incentives between cohorts. While for both cohorts mean

visits per week of the treated group increased significantly in both semesters, the magnitude of

these effects is much smaller for the 2014 cohort. For the 2013 cohort, treated students visited

the gym 0.26 times more per week over the academic year, which represents a 47% increase in

comparison to the control group. In the 2014 cohort, the treated students visited the gym only

0.16 times or 28% more often per week over the academic year. Moreover, the F-statistic is well

above the suggested threshold for IV analyses of 10 in the 2013 cohort but below this threshold

in the 2014 cohort. Therefore, we report the results for the 2013 cohort as main results. Results

for the 2014 cohort can be found in Appendix A.2. Table A.5 in the appendix shows estimates

using the pooled sample.27

26We see no treatment effects in the semester breaks without incentives, in which the participation
level of the control group is also substantially lower. In addition, Appendix A.1 shows that the incentives
do not seem to affect activity beyond the treatment periods during the second year of the 2013 cohort.
These results are in line with those of Acland and Levy (2015) who show that after the first-semester
break newly formed activity habits disappear.

27Appendix A.3 shows that time varying observable characteristics such as weather or overall gym
utilization cannot explain the difference in participation between cohorts.
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Figure 1: Effect of incentives on gym usage by week
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Notes: The figure depicts weekly mean visits of the control group, and the treatment effects of the incentives. p-values
stem from a t-test on the equality of means. Calendar weeks 38 to 51 correspond to the first semester and calendar weeks
8 to 21 to the second semester. The respective exam periods are from calendar week 3 to 7 and 25 to 29. In the middle of
each semester, a two-week break without classes takes place. No incentives are provided in these breaks.
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Table 2: Effect of incentives on gym usage

(1) (2) (3)
Visits total Visits 1st sem Visits 2nd sem

Cohort 2013

Cash incentives 0.26*** 0.28*** 0.23***
(0.06) (0.07) (0.07)
[0.00] [0.00] [0.00]

Constant 0.55*** 0.60*** 0.51***
(0.04) (0.04) (0.05)

F-statistic 16.00 16.45 10.99
Observations 567 567 567

Cohort 2014

Cash incentives 0.16*** 0.20*** 0.11**
(0.05) (0.06) (0.06)
[0.00] [0.00] [0.06]

Constant 0.57*** 0.63*** 0.52***
(0.04) (0.04) (0.04)

F-statistic 8.51 10.83 3.88
Observations 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters. “Visits total” corresponds to
average visits per week during the 20 treatment weeks in the first year. “Visits 1st sem” corresponds to average visits per
week during the 10 treatment weeks in the first semester. “Visits 2nd sem” corresponds to average visits per week during
the 10 treatment weeks in the second semester.

5 Results

5.1 Educational outcomes

We now turn to the effects on educational outcomes - our primary outcomes of interest. All

grade measures are standardized to have mean zero and standard deviation one within cohort.

We find significant positive ITT effects on the business and law grades (Table 3, Columns

(5) and (7)). The effect sizes are 0.15 standard deviations in the first semester and slightly

larger in the second semester. The estimated coefficients for economics are only slightly smaller

but statistically insignificant at the 10% level. Coefficients for average semester grades are

also close to 0.15 standard deviations but marginally insignificant. The estimated coefficient

on the likelihood that at least one grade is missing is negative, i.e. the incentives decrease

the probability of a missing grade by five percentage points. As mentioned before, grades are

missing when students do not take the exam. The estimated effects on the probability to pass

the first year are close to zero and insignificant.

These findings suggest that the incentives and the resulting increase in exercise lead to

substantial educational gains. Yet, it seems that only the part of the grade distribution that is

not at the margin of passing the first year is affected. Quantile effects in Section 5.4 provide
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Table 3: Effect of incentives on educational outcomes

(1) (2) (3) (4) (5) (6) (7)
Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester
Cash incentives -0.05* 0.13 0.15* 0.10 0.15*

(0.03) (0.08) (0.08) (0.08) (0.08)
[0.09] [0.11] [0.08] [0.22] [0.08]

Observations 567 567 567 567 567
Second semester

Cash incentives 0.00 0.14* -0.04 0.14 0.16* 0.13 0.17**
(0.04) (0.08) (0.04) (0.08) (0.08) (0.08) (0.08)
[1.00] [0.10] [0.33] [0.11] [0.07] [0.13] [0.05]

Observations 567 567 567 567 567 567 567

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters. “Passed first year” corresponds
to a binary indicator for whether or not the student passed the first-year curriculum in the first attempt. “Overall grade”
corresponds to the average grade over the first-year course work weighted by the number of credits for each course. “Avg
semester grade” correspond to the average grades over the first and second semester course work weighted by the number
of credits of each course. “Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in
the core courses in Business I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in
the second semester. Missing indicates whether or not any of the first- or second-semester grades are missing. All grades
are standardized to have mean zero and standard deviation one. For all of the grade outcomes missings are set to the
lowest grade before standardization. Results not including individuals with missing grades are reported in Table A.4 in
the appendix.

further evidence for this conclusion.

We provide further results excluding students with missing grades in Table A.4 in the ap-

pendix. Under the assumption that students who were induced by the treatment to take the

exam have on average lower ability than students who would have taken the exam anyway,

the correlation between treatment status and student ability in the observed sample would be

negative. The observed coefficient would thus be biased downward and should be interpreted

as a lower bound. We still observe sizable positive coefficients. However, only the effect on the

business grade in the second semester is statistically significant. The analysis of quantile effects

in Section 5.4 excluding students with missing grades show positive and significant effects at

higher quantiles of the grade distribution.

5.2 Rescaling the effect using TSLS

We use the incentives as an instrument and the weekly number of gym visits as the treatment

in an instrumental variables analysis (see Section 2.2) for a discussion on the effect size. For

interpretability, we also standardize the treatment variable to have mean zero and standard

deviation one within cohort. Therefore, the obtained coefficient can be interpreted as the

effect of a one standard deviation increase in average weekly gym visits. A standard deviation

increase corresponds to 0.78, 0.84, and 0.85 visits per week, overall, in the first semester, and
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in the second semester, respectively.28 The results in Table 2 correspond to the first stage in

the TSLS estimation (see Equation 3).

Table 4: IV estimates of effect of gym visits per week on grades

(1) (2) (3) (4) (5) (6) (7)
Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester
Visits 1st sem. -0.14 0.39 0.43* 0.31 0.44*

(0.09) (0.25) (0.26) (0.25) (0.26)
Observations 567 567 567 567 567

Second semester
Visits total 0.00 0.42* -0.13 0.41* 0.47* 0.39 0.50**

(0.12) (0.25) (0.11) (0.25) (0.25) (0.25) (0.25)
Observations 567 567 567 567 567 567 567

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. “Passed first year” corresponds to a binary indicator for whether
or not the student passed the first-year curriculum in the first attempt. “Overall grade” corresponds to the average grade
over the first-year course work weighted by the number of credits for each course. “Avg semester grade” correspond
to the average grades over the first and second semester course work weighted by the number of credits of each course.
“Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in the core courses in Business
I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in the second semester. Missing
indicates whether or not any of the first- or second-semester grades are missing. All grades are standardized to have mean
zero and standard deviation one. For all of the grade outcomes missings are set to the lowest grade before standardization.
The treatment variables are standardized to have mean zero and standard deviation one within cohort and randomization
sample.

Table 4 presents the second stage results. We find that a one standard deviation increase

in the number of weekly visits increases grades by about 0.42 standard deviations, which is a

substantial gain. However, as discussed before, these coefficients should be interpreted with cau-

tion as the linear model might not represent the relationship between exercise and educational

outcomes correctly.

28See Table A.3 in the appendix.
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5.3 Mechanisms

Understanding the relevant mechanisms is important to assess external validity and policy im-

plications of the results. To this end, we investigate the effects on several intermediate outcomes

that could explain the link between exercise on campus and the positive effects on student ed-

ucational outcomes. First, we analyze whether the incentives also changed characteristics of

exercise beyond increasing the frequency. Second, we investigate how the incentives affect stu-

dents’ time-use in general. Finally, we investigate how the incentives affect health, health-related

behavior, and well-being.

Several outcomes in this section stem from surveys conducted at the end of each semester.

Since participation is voluntary, the number of observations is lower than in the analysis of

the educational outcomes. Nonetheless, response behavior does not seem to be affected by the

incentives as differences in response rates between the treated and control group are negligible

and insignificant (see Table 1).

5.3.1 Characteristics of sports and exercise

Changes in the characteristics of students’ physical activity beyond frequency could be one pos-

sible explanation for the improved educational outcomes. Studies in neuroscience suggest that

the type and the timing of the physical activity might be relevant. For instance, since increased

cognitive performance has been shown to occur immediately after exercising (Lambourne and

Tomporowski, 2010), studying might be more effective if preceded by exercise. Most evidence

from neuroscience points to positive effects of cardio-exercises on brain performance; moreover,

resistance exercises (e.g., lifting weights) have also been shown to have positive effects. Note

that other types of activity, such as team sports, have not been studied in this literature.

Table 5 explores this explanation. Columns (1) and (2) show self-reported activity overall

and on campus measured by days that students exercised in a normal week. The estimated

effects for overall activity are small and insignificant in both semesters. In contrast, on-campus

activity is consistently positive in both semesters. The group that received incentives is 0.32 and

0.21 days more active in the first and second semester. However, only the estimated effect in the

first semester is significantly different from zero at the 10% level. The results on self-reported

on-campus activity are in line with the results using the scanner data. These results suggest

that students substitute off-campus activities with on-campus activities.

This substitution could suggest that students are more likely to exercise in between classes

or studying. We analyze at what time students increased on-campus exercise to explore this

possibility. Columns (6)-(8) show the effects on weekly gym visits in the morning (from 7 to

noon), afternoon (noon to 5 pm), and evening (5 pm to 10 pm). Treated students were more

active over the entire day with the largest increases of 0.09 and 0.11 additional visits per week

during the afternoon. Figure A.2 in the appendix depicts these effects for each hour. These

results suggest that many students exercised during the day because of the incentives. This
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integration of exercise into the class and study schedule could have increased learning efficiency

in line with the evidence on the positive effects of exercise on cognitive functioning.

Table 5: Effect of incentives on characteristic of sport and exercise

Self-reported activity Sports type Time of day

(1) (2) (3) (4) (5) (6) (7) (8)
Overall On-campus High intensity Weights/gym Other Morning Afternoon Evening

First semester
Cash incentives -0.02 0.32* 0.04 0.21*** 0.07 0.08*** 0.11*** 0.08**

(0.19) (0.16) (0.06) (0.07) (0.05) (0.03) (0.03) (0.03)
[0.89] [0.05] [0.56] [0.00] [0.11] [0.00] [0.00] [0.01]

Constant 2.53*** 1.51*** 0.48*** 0.33*** 0.27*** 0.15*** 0.24*** 0.20***
(0.14) (0.12) (0.05) (0.04) (0.03) (0.02) (0.02) (0.02)

Observations 278 278 251 567 567 567 567 567
Second semester

Cash incentives -0.10 0.21 -0.12** 0.19*** 0.04 0.07** 0.12*** 0.04
(0.18) (0.15) (0.06) (0.07) (0.05) (0.03) (0.03) (0.03)
[0.54] [0.18] [0.04] [0.01] [0.36] [0.02] [0.00] [0.15]

Constant 2.85*** 1.51*** 0.59*** 0.28*** 0.23*** 0.15*** 0.19*** 0.17***
(0.14) (0.12) (0.04) (0.04) (0.03) (0.02) (0.02) (0.02)

Observations 315 315 296 567 567 567 567 567

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation tests
with 1,000 replications. Permutations were conducted within randomization clusters. “Overall days of sport” corresponds
to the number of days a student does sports or exercise in a normal week during the semester. “On-campus days of
sport” corresponds to the number of days a students does sports or exercise on-campus in a normal week during the
semester. “High intensity” indicates whether or not a student reports to generally be exhausted with strong perspiration
and breathlessness. “Weights”/gym” corresponds to weekly gym visits in this category. Students declared the category
when scanning their student ID at the gym entrance. “Other” corresponds to activities other than weights/gym. “Time
of day” corresponds to mean weekly gym visits in the morning (7 am to noon), afternoon (noon to 5 pm), and evening (5
pm to 10 pm).

Moreover, we explore which type of activity increased because of the incentives. Columns

(4) and (5) show the effects on weekly gym visits by the category that students declared at the

student id scanner. We look at the effects for the category “Weights/gym”, which corresponds

to by far the most frequent category and includes individual fitness activities such as lifting

weights, running on treadmills, rowing, etc. that also have been shown to affect brain activity.

We pool other categories such as team sports, group fitness classes, etc. The results suggest that

the increase in exercise is mostly driven by an increase in individual fitness activities on-campus.

In this category, students visited the facilities 0.21 and 0.19 more often per week, whereas the

effect on other types is much smaller and insignificant.

Finally, intensity of exercise might matter for the effect on educational outcomes. Column

(3) investigates if the incentives changed intensity of exercise. Exercise is classified as ‘High

intensity’ if students report to generally being exhausted with strong perspiration and breath-

lessness as opposed to minor or no exaustion with little or no perspiration and breathlessness.

The results do not depict a consistent pattern. While the estimate for the first semester is

slightly positive but insignificant, the estimate in the second semester is negative and signifi-

cantly different from zero, suggesting that the treatment leads to fewer high-intensity activities.
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5.3.2 Time-use

Increased exercise might also change educational outcomes if it shifts how students allocate their

time. The results of the previous section suggest that student’s overall activity does not change

but that students integrate exercise into their day on campus. Consequently, students may use

less time for physical activity overall and may spend more time on campus. If this excess time

is used productively, it may explain the positive effects of the incentives on student’s grades.

Table 6: Effect of incentives on general time use

Study related Work & household Leisure

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Class Studying Commute Work Chores Sport Digital Media Friends Other leisure

First semester
Cash incentives 0.26* 0.31 0.23** 0.17* -0.11 0.01 -0.07 -0.15 -0.15

(0.16) (0.19) (0.09) (0.10) (0.10) (0.09) (0.12) (0.09) (0.09)
[0.09] [0.10] [0.01] [0.10] [0.28] [0.89] [0.59] [0.10] [0.12]

Constant 4.20*** 2.21*** 0.71*** 0.23*** 1.18*** 0.92*** 1.38*** 1.23*** 0.66***
(0.10) (0.13) (0.05) (0.05) (0.08) (0.06) (0.09) (0.07) (0.07)

Observations 278 278 275 273 278 277 276 276 266
Second semester

Cash incentives 0.23 0.05 0.28*** 0.08 0.03 0.15 0.08 -0.03 -0.10
(0.15) (0.20) (0.10) (0.11) (0.09) (0.09) (0.11) (0.11) (0.14)
[0.14] [0.79] [0.01] [0.47] [0.73] [0.11] [0.43] [0.81] [0.47]

Constant 3.42*** 2.61*** 0.79*** 0.37*** 1.05*** 0.91*** 1.42*** 1.38*** 0.88***
(0.11) (0.14) (0.06) (0.06) (0.05) (0.05) (0.08) (0.09) (0.10)

Observations 315 311 308 308 315 309 311 308 296

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters. Outcomes correspond to self-
reported hours spent on the respective activities on a regular weekday.

We estimate the effects of the incentives on how many hours students engage in a specific

activity on a regular weekday to explore this possibility. The outcome measures are self-reported

in our online survey.29 Table 6 shows the results. Students who received the incentives spend

0.26 and 0.23 hours (or 15.6 and 13.8 minutes) more in class (Column (1)) per day in the first

and second semester. Yet, only the first estimate is significantly different from zero. Moreover,

students who received the incentives spend significantly more time commuting (Column (3))

per day in both semesters (0.23 and 0.28 hours or 13.8 and 16.8 minutes). The incentives do

not increase time spent with sports or exercise, which is in line with the previous results on

exercise frequency.

These results suggest that students in fact spend more time on campus. The positive effects

on hours commuting and hours in class could indicate that students commute more often to

campus and go to class more frequently. Hence, the observed performance gains might be

explained by a combination of students following class material more closely and increased

learning efficiency.

29Results for time-use during the weekend can be found in Table A.8 in the appendix.
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5.3.3 Health and well-being

Positive health benefits of physical activity have been extensively documented. Increases in

health and well-being, and resulting gains in productivity could thus explain the educational

gains in the treated group. Our outcomes for self-reported student health are an indicator

for being in good or very good health, BMI, and an indicator for having felt physical pain

often during the semester. For health-related behavior, we use indicators for healthy nutrition,

smoking, and regular alcohol consumption. Healthy nutrition is classified as whether or not a

student cares strongly or very strongly about a healthy diet. A student smokes if she smokes

at the time of the survey. A student drinks regularly if she reports to drink either beer, wine,

liquor, or mixed drinks regularly as opposed to every once in a while, rarely, or never.

Table 7 shows the results for health outcomes. We do not find significant effects on self-

reported health and BMI but do on the probability of having felt physical pain recently.30 The

group that received the incentives is five percentage points more likely to have often felt physical

pain. The effect is significant at the 10 percent level in the first and second semester. Most

likely, this effect is the result of physical pain felt during or after exercising. We do not find

any spillovers of more on-campus sports on other dimensions of health-related behavior, such

as healthier nutrition, less smoking, or lower alcohol consumption (columns (4)-(6)). We also

look at a set of measures for well-being, see Table A.7 in the appendix. However, we do not

find any systematic effects for these outcome dimensions.

Overall, these results suggest that better health is unlikely to be the main driver of the

improved educational outcomes. This conclusion is in line with the finding that students sub-

stitute off-campus activity with on-campus activity. Health and well-being would more likely

be affected by an overall increase in physical activity. However, we acknowledge that measures

of self-reported health may not be as effective as objective measures to detect small changes in

students’ health.

5.4 Effect Heterogeneity

In this section, we assess potential effect heterogeneity. First, we consider differences in the

effects according to gender. Table 8 shows first stage effects separately for male and female

students. The effects on overall activity (Column (1)) and by semester (Columns (2) and

(3)) for female and male students are very similar and statistically significant. However, we

find substantial heterogeneity when looking at the effects at different times of the day. Male

students increase their activity primarily in the afternoon, while female students primarily

increase participation in the evening (Columns (5) and (6)). The two groups increase activity

similarly in morning hours (Column (4)).

Table 9 shows the ITT effects of the incentives on grades by gender. Male students experience

30This outcome is based on a five-point scale going from always to never. The indicator takes one if
students choose 1 or 2 and zero otherwise.
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Table 7: Effect of incentives on health and health behavior

Health Health behavior

(1) (2) (3) (4) (5) (6)
Good health Pain BMI Healthy nutrition Smokes Drinks regularly

First semester
Cash incentives -0.04 0.05* 0.23 0.06 -0.01 0.02

(0.05) (0.03) (0.43) (0.06) (0.04) (0.05)
[0.42] [0.09] [0.61] [0.31] [0.75] [0.74]

Constant 0.81*** 0.04** 21.90*** 0.43*** 0.14*** 0.24***
(0.03) (0.02) (0.25) (0.04) (0.03) (0.04)

Observations 278 276 273 277 277 277
Second semester

Cash incentives -0.03 0.05* 0.07 0.00 0.02 0.02
(0.04) (0.03) (0.28) (0.06) (0.04) (0.05)
[0.48] [0.09] [0.80] [0.99] [0.56] [0.68]

Constant 0.83*** 0.05*** 21.81*** 0.50*** 0.11*** 0.25***
(0.03) (0.02) (0.20) (0.04) (0.03) (0.04)

Observations 313 313 314 315 313 313

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters. “Good health” indicates whether
or not a student reports to be in good or very good health. “Pain” indicates whether a student often felt physical pain
during the semester. It is based on a five-point scale going from always to never. The indicator takes one if students choose

1 or 2 and zero otherwise. “BMI” is calculated as follows: BMIi = weighti
(heighti/100)2

where weighti is student i’s self-reported

weight in kilogrammes and self-reported heighti the height in centimeter. “Healthy nutrition” indicates whether or not a
student cares strongly or very strongly about a healthy diet. “Smokes” indicates whether or not a student smokes at the
time of the survey. “Drinks regularly” indicates whether or not a student reports to drink either beer, wine, liquor, or
mixed drinks regularly.

a positive effect on grades. The estimated effects are stronger with about 0.2 standard deviations

and significant for all subjects in the second semester. Female students exhibit lower and

insignificant effects.

Female and male students similarly increase overall activity but only the grades of male

students are positively affected by this increase. The argument that physical activity increases

cognitive functioning after the exercise offers a tentative explanation for this discrepancy. Since

male students increase exercise mostly during the day, they are likely to go to class or study

afterward. Female students, however, increase activity predominantly in the evening, possibly

after class or studying. Hence, we would expect an increase in physical activity to be more

beneficial for male students than for female students. Another potential explanation can be

found in Quadlin (2016). She suggests that female students spend more time engaged in aca-

demically oriented activities than male students in the beginning of their studies. While our

time-use results by gender are too imprecise to be conclusive, they also suggest that female stu-

dents spend more time studying and in class than their male counterparts. Hence, an improved

learning efficiency or an increase in class attendance could have a lower marginal impact on the

performance of female students.
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Table 8: Effect of incentives on gym usage by student sex

Semester Time of day

(1) (2) (3) (4) (5) (6)
Visits total 1st sem 2nd sem Morning Afternoon Evening

Male

Cash incentives 0.25*** 0.26*** 0.24*** 0.08** 0.14*** 0.03
(0.08) (0.09) (0.09) (0.04) (0.04) (0.04)
[0.00] [0.00] [0.01] [0.04] [0.00] [0.36]

Constant 0.53*** 0.60*** 0.46*** 0.16*** 0.20*** 0.17***
(0.05) (0.06) (0.05) (0.02) (0.02) (0.02)

F-statistic 8.65 8.05 6.83 4.10 13.48 0.86
Observations 356 356 356 356 356 356

Female

Cash incentives 0.27*** 0.32*** 0.23** 0.08** 0.08 0.11**
(0.10) (0.10) (0.11) (0.04) (0.05) (0.05)
[0.01] [0.00] [0.04] [0.02] [0.13] [0.02]

Constant 0.58*** 0.58*** 0.58*** 0.13*** 0.25*** 0.21***
(0.07) (0.07) (0.08) (0.02) (0.04) (0.03)

F-statistic 7.58 9.17 4.08 5.43 2.27 5.89
Observations 211 211 211 211 211 211

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters. “Visits total” corresponds to
average visits per week during the 20 treatment weeks in the first year. “1st sem” corresponds to average visits per week
during the 10 treatment weeks in the first semester. “2nd sem.” corresponds to average visits per week during the 10
treatment weeks in the second semester. “Time of day” corresponds to mean weekly gym visits in the morning (7 am to
noon), afternoon (noon to 5 pm), and evening (5 pm to 10 pm).

Figure 2: Quantile reduced form effects on average first-year grade
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Notes: The graphs depict the estimated coefficients at the corresponding quantiles. The outcome is the average grade over

the first year course work weighted by the number of credits for each course. Missing grades are treated as missing. See

Figure A.4 in the appendix for quantile regressions with missing grades imputed with the lowest grade.
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Table 9: Effect of incentives on educational outcomes by student sex

(1) (2) (3) (4) (5) (6) (7)
Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

Male

First semester
Cash incentives -0.07** 0.17 0.16 0.12 0.22**

(0.03) (0.11) (0.10) (0.11) (0.10)
[0.04] [0.11] [0.15] [0.27] [0.03]

Observations 356 356 356 356 356
Second semester

Cash incentives 0.03 0.19* -0.07 0.19* 0.24** 0.21** 0.21**
(0.05) (0.11) (0.05) (0.11) (0.11) (0.11) (0.10)
[0.58] [0.08] [0.16] [0.07] [0.03] [0.06] [0.05]

Observations 356 356 356 356 356 356 356
Female

First semester
Cash incentives -0.00 0.06 0.13 0.08 0.02

(0.05) (0.14) (0.14) (0.13) (0.15)
[1.00] [0.66] [0.39] [0.55] [0.88]

Observations 211 211 211 211 211
Second semester

Cash incentives -0.05 0.05 0.01 0.05 0.02 -0.00 0.09
(0.07) (0.14) (0.06) (0.14) (0.14) (0.13) (0.14)
[0.49] [0.69] [0.88] [0.72] [0.90] [1.00] [0.52]

Observations 211 211 211 211 211 211 211

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters. “Passed first year” corresponds
to a binary indicator for whether or not the student passed the first-year curriculum in the first attempt. “Overall grade”
corresponds to the average grade over the first-year course work weighted by the number of credits for each course. “Avg
semester grade” correspond to the average grades over the first and second semester course work weighted by the number
of credits of each course. “Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in
the core courses in Business I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in
the second semester. Missing indicates whether or not any of the first- or second-semester grades are missing. All grades
are standardized to have mean zero and standard deviation one. For all of the grade outcomes missings are set to the
lowest grade before standardization.

Next, we explore effect heterogeneity at different quantiles of the grade distribution to

understand why average grades improve but persistence is unaffected. We focus on the weighted

average grade in the first year. Figure A.6 shows the effects at quantiles ranging from the 10%

to the 90%-quantile. Note that we exclude students with missing grades that are assigned the

lowest grade by the university and thus drive the effect at the lower quantiles (see Figure A.4).

The effects are increasing for higher quantiles. At the right tail of the grade distribution, the

effects are approximately 0.1 standard deviations and significantly different from zero. These

results suggest that students at the upper part of the grade distribution profit most from the

intervention. Students at the margin of passing seem unaffected. Figure A.5 in the appendix

shows quantile results for the average first- and second-semester grades.

6 Conclusion

Sport and exercise become increasingly important in modern societies as people’s lives are be-

coming more sedentary. University students would not be very active if they did not engage
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in recreational physical activity as they spend most of their time sitting in lectures or study-

ing. Even though evidence from neuroscience suggests positive short- and long-term effects of

exercising on brain functioning, little is known about productivity enhancing effects of physical

activity.

This paper contributes to the literature by dentifying the effects of physical activity on

students’ educational performance. To be able to credibly identify causal effects, we randomize

financial incentives to participate in on-campus recreational sports and exercise among first-year

students at a Swiss university. First, we document a positive effect of the incentives on weekly

usage of on-campus sports facilities, that is much stronger in our first cohort. In this cohort,

the incentives increase weekly usage of on-campus sports facilities by roughly 47% from 0.55 to

0.81 visits per week.

For this cohort, we find a strong ITT effect of the incentives on grades. Estimates show

an improvement in grades by about 0.15 standard deviations. Rescaling the effect using TSLS

suggests a one standard deviation increase in the number of weekly gym visits increases aver-

age grades by about 0.42 standard deviations. Overall exercise frequency is unaffected while

the frequency of on-campus exercise increases. Therefore, students appear to substitute other

activities with on-campus activities. On-campus activity increases over the entire day but the

increase is strongest in the afternoon. The incentives seem to trigger students to spend more

time on campus and to integrate studying and exercise. These results indicate that integrating

studying and exercising during the day may enhance the productivity of study time and thus

improve students’ performance. Furthermore, we find that estimated effects on self-reported

health, health behavior, and well-being are mostly small and insignificant.

Our study suggests that physical activity is an under-explored factor in the human capi-

tal production function. In particular, on-campus exercise can contribute to the educational

objectives of universities. Our results further indicate that not only the amount but also type

and timing of physical activity might be important determinants of the effect on student per-

formance.

This finding relates to the policy question of whether or not universities should foster phys-

ical activities of their students. The public has expressed increasing concerns that universities

are spending excessively on recreational facilities at the expense of academic investments (Ru-

bin, 2014; Lane, 2014). Jacob, McCall, and Stange (2013) document that non-profit 4-year

colleges in the US spend on average 50 cents on recreational amenities for each dollar spent

on academics. Against this critique universities, seem more interested in the benefits of these

amenities (Bachman, 2014). While our results cannot speak to the benefits of extravagant fa-

cilities such as water parks or to the relative benefits compared to academic spending, they

suggest that providing basic opportunities for students to exercise on campus contributes to the

educational objectives of universities.
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A Appendix

A.1 Further descriptives statistics and results

Table A.1: Student characteristics by randomization blocks

Block no
Covariates

Treat. prob. N
Female Swiss Entry examen German mother tongue Law track Sporty Healthy

Cohort 13
1 0 0 0.67 1 0 0 0 0.56 9
2 0 0 0.8 0.98 0.02 0 1 0.51 41
3 0 0 0.86 0.89 0 1 0.94 0.49 35
4 0 1 0 0.96 0.04 0 0 0.5 28
5 0 1 0 0.91 0 0 1 0.5 129
6 0 1 0 1 1 0 1 0.5 10
7 0 1 0 0.86 0 1 0.98 0.5 103
8 1 0 0.79 0.95 0.11 0 0.79 0.53 19
9 1 0 0.82 1 0 1 0.91 0.55 11
10 0.97 1 0 0.9 0.13 0 0 0.5 30
11 1 1 0 0.8 0 0 1 0.51 90
12 1 1 0 0.86 1 0 1 0.43 7
13 1 1 0 0.93 0.15 1 0.91 0.51 55

Cohort 14
1 0 0 0.4 0.89 0.02 - - 0.51 47
2 0 0 1 0.95 0.01 - - 0.5 100
3 0 1 0 0 0 - - 0.51 41
4 0 1 0 1 0 - - 0.5 245
5 0 1 0 1 1 - - 0.47 19
6 1 0 0.56 0 0 - - 0.56 9
7 1 0 0.36 1 0.2 - - 0.52 25
8 1 0 1 0 0 - - 0.5 6
9 1 0 0.96 1 0 - - 0.48 25
10 1 1 0 0 0 - - 0.5 26
11 1 1 0 1 0 - - 0.5 194
12 1 1 0 1 1 - - 0.47 17

Notes: The table presents the means of student characteristics used to create the randomization blocks. In the 2013 cohort,
the covariates used were “Female”, “Swiss”, “Entry Exam”, “Sporty”, and “Healthy”. In the 2014 cohort, the covariates
used were “Female”, “Swiss”, “Entry Exam”, “German mother tongue”, and “Law track”. “Law track” indicates whether
or not a student is enrolled into the law specific first year curriculum, which requires two additional law courses instead of
mathematics. “Entry exam” indicates if students had to take an admissions test. All non-Swiss students without a Swiss
high school degree have to take an admissions test. “Sporty” and “Healthy” are based on the baseline survey in August
2013. “Sporty” is a binary indicator for whether student reported to exercise more than 3 times per week before starting
the university. “Healthy” is an binary indicator for whether of not the student reported to be in good or very good health.
“Treat. prob.” is the share of treated students in the respective block. In the case of odd numbers, the probability slightly
deviates from 50%. The share of female students in block 10 in the 2013 cohort does not equal 100% because of data
updating for one student after randomization.
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Table A.2: Characteristics of included and excluded students

Cohort 2013 Cohort 2014

Total Excluded Included Total Excluded Included

Female (0/1) 0.34 0.31 0.37 0.35 0.28 0.40
Age (years) 20.05 20.17 19.91 20.01 20.08 19.95
Student aid contribution (0/1) 0.07 0.08 0.06 0.08 0.09 0.08
English track (0/1) 0.19 0.20 0.19 0.20 0.24 0.17
Law track (0/1) 0.06 0.06 0.06 0.05 0.04 0.06
Swiss national (0/1) 0.80 0.80 0.80 0.75 0.78 0.72
Entry exam (0/1) 0.14 0.12 0.16 0.19 0.15 0.22
German mother tongue (0/1) 0.85 0.81 0.90 0.84 0.79 0.88
High school degree from

Canton St.Gallen (0/1) 0.14 0.13 0.15 0.12 0.11 0.13
Canton Zurich (0/1) 0.15 0.17 0.14 0.17 0.17 0.17
Other German speaking Canton (0/1) 0.43 0.40 0.46 0.38 0.37 0.39
Non-German speaking Canton (0/1) 0.10 0.12 0.08 0.11 0.15 0.08
Non-Swiss institution (0/1) 0.17 0.17 0.17 0.22 0.20 0.23

Gym visits pre treatment (avg per week) 0.32 0.30 0.35 0.42 0.40 0.43
Most frequent activity pre treatment

Gym (0/1) 0.13 0.12 0.13 0.13 0.13 0.12
Other (0/1) 0.16 0.15 0.19 0.21 0.18 0.23
None (0/1) 0.71 0.73 0.68 0.67 0.69 0.65

Follow-up survey 1 (0/1) 0.27 0.12 0.49 0.30 0.16 0.40
Follow-up survey 2 (0/1) 0.35 0.20 0.56 0.20 0.10 0.28

Observations 1340 773 567 1293 539 754

Notes: The table presents the means of the covariates of students who were not selected (did not answer the baseline survey)
for the experiment and of students who were selected (answered the baseline survey). “Student aid contribution”’ indicates
whether or not a student donated to the student aid fund with their first tuition payment. “English track” indicates
whether or not a student is enrolled into the English first year curriculum, which covers the same topics but is taught
entirely in English. “Law track” indicates whether or not a student is enrolled into the law specific first year curriculum,
which requires two additional law courses instead of mathematics. “Entry exam” indicates if students had to take an
admissions test. All non-Swiss students without a Swiss high school degree have to take an admissions test. “Gym visits
pre-treatment” is the average number of visits per week in the first two weeks of the semester. “Most frequent activity
pre-treatment” indicate the most frequent type of activity during the first two weeks during the semester. “Follow-up
survey 1” indicates participation in the follow-up survey at the end of the first semester. “Follow-up survey 2” indicates
participation in the follow-up survey at the end of the second semester.
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Table A.3: Summary statistics outcome and treatment variables

Cohort 2013 Cohort 2014

Mean SD Min Max Mean SD Min Max

Avg 1st sem grade 4.18 0.96 1 5.7 4.05 1.01 1 5.73
Business 1 grade 3.76 0.93 1 5.5 3.75 1.03 1 5.5
Econ 1 grade 4.26 1.17 1 6 4.04 1.2 1 6
Law 1 grade 4.19 1.27 1 6 3.92 1.36 1 6
Avg 2nd sem grade 3.88 1.43 1 5.62 3.65 1.58 1 5.66
Business 2 grade 3.5 1.39 1 5.5 3.31 1.5 1 5.5
Econ 2 grade 3.73 1.48 1 6 3.62 1.66 1 6
Law 2 grade 3.61 1.53 1 6 3.38 1.61 1 6
Overall grade 4.01 1.19 1 5.62 3.81 1.28 1 5.68
Visits 1st sem 0.74 0.84 0 4.7 0.73 0.85 0 4.4
Visits 2nd sem 0.63 0.85 0 7.4 0.58 0.79 0 4.5
Visits total 0.68 0.78 0 5.85 0.65 0.75 0 4.1

Notes: “Avg 1st sem grade” and “Avg 2nd sem grade” correspond to the average grades over the first and second semester
course work weighted by the number of credits of each course. “Business 1 grade”, “Econ 1 grade”, “Law 1 grade”,
“Business 2 grade”, “Econ 2 grade”, and “Law 2 grade” correspond to the individual grades in the core courses in Business
I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in the second semester. “Overall
grade” corresponds to the average grade over the first year course work weighted by the number of credits for each course.
Grades are not standardized and range from 1 to 6 where 6 is the highest grade. Missing grades are set to one. “Visits
1st sem” corresponds to average visits per week during the 10 treatment weeks in the first semester. “Visits 2nd sem”
corresponds to average visits per week during the 10 treatment weeks in the second semester. “Visits total” corresponds
to average visits per week during the 20 treatment weeks in the first year.

Table A.4: Effect of incentives on educational outcomes (missing grades not included -
2013)

(1) (2) (3) (4) (5)
Overall Avg semester Business Economics Law
grade grade grade grade grade

First semester
Cash incentives 0.09 0.04 0.09 0.03 0.10

(0.10) (0.09) (0.09) (0.09) (0.09)
[0.38] [0.65] [0.31] [0.76] [0.26]

Observations 404 500 531 535 514
Second semester

Cash incentives 0.09 0.14 0.17* 0.10 0.14
(0.10) (0.10) (0.09) (0.09) (0.09)
[0.34] [0.14] [0.06] [0.28] [0.14]

Observations 404 410 452 456 445

Notes: Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the
coefficient on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from
permutation tests with 1,000 replications. Permutations were conducted within randomization clusters. “Avg semester
grade” correspond to the average grades over the first and second semester course work weighted by the number of credits
of each course. “Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in the core
courses in Business I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in the second
semester. All grades are standardized to have mean zero and standard deviation one. For all of the grade outcomes missing
grades are not included.
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Table A.5: Effect of incentives on educational outcomes for both cohorts

(1) (2) (3) (4) (5) (6) (7)
Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

Both cohorts

First semester
Cash incentives -0.04** 0.08 0.10* 0.07 0.05

(0.02) (0.05) (0.05) (0.06) (0.06)
[0.03] [0.16] [0.07] [0.15] [0.32]

Observations 1321 1321 1321 1321 1321
Second semester

Cash incentives 0.00 0.06 -0.01 0.05 0.05 0.05 0.06
(0.03) (0.06) (0.03) (0.06) (0.06) (0.06) (0.06)
[0.86] [0.27] [0.86] [0.38] [0.36] [0.36] [0.30]

Observations 1321 1321 1321 1321 1321 1321 1321

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters. “Passed first year” corresponds
to a binary indicator for whether or not the student passed the first year curriculum in the first attempt. “Overall grade”
corresponds to the average grade over the first year course work weighted by the number of credits for each course. “Avg
semester grade” correspond to the average grades over the first and second semester course work weighted by the number
of credits of each course. “Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in
the core courses in Business I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in
the second semester. Missing indicates whether or not any of the first- or second-semester grades are missing. All grades
are standardized to have mean zero and standard deviation one. For all of the grade outcomes missings are set to the
lowest grade before standardization.

Table A.6: Effect of incentives on longterm outcomes (2013)

(1) (2) (3) (4) (5) (6)
Avg 3rd sem Avg 3rd sem Avg 3rd sem Avg 4th sem Avg 4th sem Avg 4th sem

(first year) (major) (first year) (major)

Cash incentives 0.08 0.10 0.14 0.08 0.23 0.12
(0.09) (0.20) (0.10) (0.09) (0.23) (0.10)
[0.33] [0.64] [0.17] [0.37] [0.31] [0.24]

Constant -0.04 -0.05 -0.07 -0.04 -0.12 -0.06
(0.06) (0.14) (0.07) (0.07) (0.21) (0.07)

Observations 486 97 393 486 80 391

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters. “Avg 3rd sem” corresponds to
weighted average grade in the third semester. “Avg 4th sem” corresponds to weighted average grade in the fourth semester.
The averages are calculated over all attempted courses (Columns (1) and (4)), overall courses still pertaining to the first
year curriculum if students did not pass the first year on the first attempt (Columns (2) and (5)), and overall courses in the
major specific curriculum (Columns (3) and (6)). All grades are standardized to have mean zero and standard deviation
one.
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Table A.7: Effect of incentives on well-being (2013)

Felt often... Satisfied with...

(1) (2) (3) (4) (5) (6) (7)
Pressure Energy Sad Calm Health Sleep Leisure

First semester
Cash incentives -0.03 0.08 0.04 -0.04 -0.08 -0.02 0.09

(0.06) (0.06) (0.05) (0.06) (0.05) (0.06) (0.06)
[0.68] [0.19] [0.46] [0.53] [0.15] [0.80] [0.14]

Constant 0.49*** 0.29*** 0.26*** 0.43*** 0.76*** 0.46*** 0.39***
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

Observations 277 277 278 278 278 278 278
Second semester

Cash incentives -0.00 -0.02 0.03 -0.00 -0.04 -0.06 -0.01
(0.06) (0.05) (0.05) (0.06) (0.05) (0.06) (0.06)
[0.92] [0.69] [0.62] [0.97] [0.42] [0.27] [0.90]

Constant 0.52*** 0.35*** 0.27*** 0.40*** 0.75*** 0.51*** 0.48***
(0.04) (0.04) (0.04) (0.04) (0.04) (0.04) (0.04)

Observations 315 314 314 315 315 314 315

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters. “Pressure”indicates whether
a student often felt pressure during the semester. “Energy” indicates whether a student often felt energetic during the
semester. “Sad” indicates whether a student often felt sad during the semester. “Calm” indicates whether a student
often felt calm during the semester. All four outcomes are based on a five-point scale going from ‘always’ to ‘never’. The
respective indicator takes one if students answer 1 or 2 and zero otherwise. “Health”, “Sleep”, and “Leisure” indicate
whether a student is satisfied in the respective domain. All three outcomes are based on a ten point scale ranging from
‘not at all satisfied’ to ‘completely satisfied’. The indicators take the value one if a student answers 8 or above.

Table A.8: Effect of incentives on general time use on weekends (2013)

Study related Work & household Leisure

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Class Studying Commute Work Chores Sport Digital Media Friends Other leisure

First semester
Cash incentives 0.05 0.32 0.21 0.04 0.15 -0.14 -0.00 0.08 0.11

(0.05) (0.23) (0.19) (0.19) (0.13) (0.10) (0.18) (0.20) (0.19)
[0.44] [0.17] [0.26] [0.82] [0.24] [0.18] [0.99] [0.71] [0.60]

Constant 0.00 2.65*** 0.77*** 0.64*** 1.35*** 1.04*** 2.21*** 3.13*** 1.65***
(0.00) (0.16) (0.13) (0.13) (0.08) (0.08) (0.11) (0.14) (0.14)

Observations 269 274 271 268 275 273 270 274 266
Second semester

Cash incentives 0.32 0.08 0.04 0.10 -0.04 -0.07 0.03 0.03 0.00
(0.23) (0.09) (0.17) (0.17) (0.13) (0.11) (0.14) (0.19) (0.22)
[0.17] [0.39] [0.81] [0.56] [0.74] [0.54] [0.85] [0.90] [0.98]

Constant 2.69*** 0.09** 0.78*** 0.65*** 1.34*** 1.16*** 2.15*** 3.05*** 2.06***
(0.16) (0.05) (0.12) (0.12) (0.08) (0.07) (0.10) (0.13) (0.17)

Observations 312 307 307 307 311 308 307 308 297

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters. Outcomes correspond to self-
reported hours spent on the respective activities on a typical day on the weekend.
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Figure A.2: Effect of incentives on hourly gym visits (2013)
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Notes: The figure depicts weekly mean visits of the control group the treatment effects of the incentives at different hours
of the day. p-values stem from a t-test on the equality of means.
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Figure A.3: Redeemed sticker
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Notes: Histograms of redeemed stickers by cohort and semester.
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Figure A.4: Quantile reduced form effects on average first-year grade (2013)
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Notes: The graphs depict the estimated coefficients at the corresponding quantiles. The outcome is the average grade over

the first year course work weighted by the number of credits for each course. The right panel shows a zoom on the quantiles

above 0.4.
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Figure A.5: Quantile reduced form effects on average first- and second-semester grades
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Notes: The graphs depict the estimated coefficients at the corresponding quantiles. The outcome is the average grade over
the first-semester (upper panel) and secon-semester (lower panel) course work weighted by the number of credits for each
course.
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A.2 Main results for 2014 cohort

Table A.10: Effect of incentives on educational outcomes (2014)

(1) (2) (3) (4) (5) (6) (7)

Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester

Cash incentives -0.03 0.03 0.07 0.05 -0.02

(0.03) (0.07) (0.07) (0.07) (0.07)

[0.23] [0.59] [0.31] [0.48] [0.84]

Observations 754 754 754 754 754

Second semester

Cash incentives 0.01 -0.00 0.02 -0.02 -0.04 -0.01 -0.03

(0.04) (0.07) (0.03) (0.07) (0.07) (0.07) (0.07)

[0.88] [0.96] [0.58] [0.76] [0.60] [0.87] [0.73]

Observations 754 754 754 754 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient

on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation

tests with 1,000 replications. Permutations were conducted within randomization clusters. “Passed first year” corresponds

to a binary indicator for whether or not the student passed the first year curriculum in the first attempt. “Overall grade”

corresponds to the average grade over the first year course work weighted by the number of credits for each course. “Avg

semester grade” correspond to the average grades over the first and second semester course work weighted by the number

of credits of each course. “Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in

the core courses in Business I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in

the second semester. Missing indicates whether or not any of the first- or second-semester grades are missing. All grades

are standardized to have mean zero and standard deviation one. For all of the grade outcomes missings are set to the

lowest grade before standardization. Results not including individuals with missing grades are reported in Table A.4.
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Table A.11: IV estimates of effect of gym visits per week on grades (2014)

(1) (2) (3) (4) (5) (6) (7)

Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester

Visits 1st sem. -0.14 0.14 0.30 0.22 -0.07

(0.11) (0.30) (0.30) (0.30) (0.31)

Observations 754 754 754 754 754

Second semester

Visits total 0.04 -0.02 0.10 -0.09 -0.18 -0.06 -0.12

(0.17) (0.35) (0.18) (0.36) (0.37) (0.35) (0.36)

Observations 754 754 754 754 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient

on the 10, 5, and 1% level based on these standard errors. “Passed first year” corresponds to a binary indicator for whether

or not the student passed the first year curriculum in the first attempt. “Overall grade” corresponds to the average grade

over the first year course work weighted by the number of credits for each course. “Avg semester grade” correspond

to the average grades over the first and second semester course work weighted by the number of credits of each course.

“Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in the core courses in Business

I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in the second semester. Missing

indicates whether or not any of the first- or second-semester grades are missing. All grades are standardized to have mean

zero and standard deviation one. For all of the grade outcomes missings are set to the lowest grade before standardization.

The treatment variables are standardized to have mean zero and standard deviation one within cohort and randomization

sample.
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Table A.12: Effect of incentives on health and health behavior (2014)

Health Health behavior

(1) (2) (3) (4) (5) (6)

Good health Pain BMI Healthy nutrition Smokes Drinks regularly

First semester

Cash incentives -0.00 0.02 0.17 0.04 -0.04 0.02

(0.04) (0.03) (0.26) (0.06) (0.04) (0.05)

[0.95] [0.57] [0.51] [0.51] [0.36] [0.69]

Constant 0.84*** 0.06*** 21.63*** 0.46*** 0.14*** 0.20***

(0.03) (0.02) (0.17) (0.04) (0.03) (0.03)

Observations 298 297 297 299 300 297

Second semester

Cash incentives -0.03 0.05 0.47 -0.05 0.00 0.01

(0.05) (0.03) (0.33) (0.07) (0.05) (0.06)

[0.62] [0.18] [0.16] [0.49] [1.00] [0.86]

Constant 0.84*** 0.04** 21.50*** 0.53*** 0.12*** 0.27***

(0.04) (0.02) (0.21) (0.05) (0.03) (0.04)

Observations 208 210 208 210 208 209

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient

on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation

tests with 1,000 replications. Permutations were conducted within randomization clusters. “Good health” indicates whether

or not a student reports to be in good or very good health. “Pain” indicates whether a student often felt physical pain

during the semester. It is based on a five-point scale going from always to never. The indicator takes one if students choose

1 or 2 and zero otherwise. “BMI” is calculated as follows: BMIi = weighti
(heighti/100)2

where weighti is student i’s self-reported

weight in kilogrammes and self-reported heighti the height in centimeter. “Healthy nutrition” indicates whether or not a

student cares strongly or very strongly about a healthy diet. “Smokes” indicates whether or not a student smokes at the

time of the survey. “Drinks regularly” indicates whether or not a student reports to drink either beer, wine, liquor, or

mixed drinks regularly.
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Table A.13: Effect of incentives on characteristics of sport and exercise (2014)

Self-reported activity Sports type Time of day

(1) (2) (3) (4) (5) (6) (7) (8)

Overall On-campus High intensity Weights/gym Other Morning Afternoon Evening

First semester

Cash incentives 0.00 0.25 -0.02 0.08 0.12*** 0.04 0.11*** 0.05*

(0.17) (0.16) (0.06) (0.06) (0.05) (0.03) (0.03) (0.03)

[0.99] [0.12] [0.79] [0.13] [0.01] [0.13] [0.00] [0.07]

Constant 2.34*** 1.40*** 0.54*** 0.35*** 0.27*** 0.15*** 0.25*** 0.23***

(0.13) (0.12) (0.04) (0.04) (0.03) (0.02) (0.02) (0.02)

Observations 299 298 266 754 754 754 754 754

Second semester

Cash incentives 0.48** 0.48** -0.01 0.05 0.07* 0.04* 0.05* 0.02

(0.20) (0.20) (0.07) (0.05) (0.04) (0.03) (0.03) (0.02)

[0.02] [0.02] [0.91] [0.38] [0.06] [0.11] [0.09] [0.33]

Constant 2.61*** 1.54*** 0.55*** 0.31*** 0.21*** 0.15*** 0.21*** 0.16***

(0.16) (0.15) (0.05) (0.04) (0.02) (0.02) (0.02) (0.02)

Observations 211 210 197 754 754 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient

on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation tests

with 1,000 replications. Permutations were conducted within randomization clusters. “Overall days of sport” corresponds

to the number of days a student does sports or exercise in a normal week during the semester. “On-campus days of

sport” corresponds to the number of days a students does sports or exercise on-campus in a normal week during the

semester. “High intensity” indicates whether or not a student reports to generally be exhausted with strong perspiration

and breathlessness. “Weights”/gym” corresponds to weekly gym visits in this category. Students declared the category

when scanning their student ID at the gym entrance. “Other” corresponds to activities other than weights/gym. “Time

of day” corresponds to mean weekly gym visits in the morning (7 am to noon), afternoon (noon to 5 pm), and evening (5

pm to 10 pm).
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Table A.14: Effect of incentives on general time use (2014)

Study related Work & household Leisure

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Class Studying Commute Work Chores Sport Digital Media Friends Other leisure

First semester
Cash incentives 0.10 -0.42** -0.13 0.23* -0.01 0.07 -0.02 -0.04 0.06

(0.18) (0.21) (0.11) (0.12) (0.10) (0.08) (0.14) (0.13) (0.13)
[0.56] [0.04] [0.21] [0.06] [0.92] [0.41] [0.90] [0.75] [0.68]

Constant 4.39*** 2.56*** 1.03*** 0.29*** 1.20*** 0.90*** 1.54*** 1.41*** 0.71***
(0.14) (0.16) (0.08) (0.06) (0.08) (0.06) (0.10) (0.10) (0.08)

Observations 300 298 300 291 300 298 297 297 284
Second semester

Cash incentives -0.06 0.13 -0.31** -0.08 -0.23 -0.00 -0.10 -0.25 -0.28*
(0.21) (0.21) (0.13) (0.17) (0.14) (0.13) (0.19) (0.17) (0.14)
[0.77] [0.56] [0.02] [0.65] [0.10] [0.97] [0.65] [0.14] [0.07]

Constant 3.78*** 2.37*** 1.06*** 0.50*** 1.28*** 1.10*** 1.74*** 1.70*** 0.96***
(0.16) (0.15) (0.11) (0.13) (0.13) (0.12) (0.15) (0.14) (0.12)

Observations 212 212 210 206 210 210 210 211 204

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters. Outcomes correspond to self-
reported hours spent on the respective activities on a regular weekday.

Table A.15: Effect of incentives on gym usage by student sex (2014)

Semester Time of day

(1) (2) (3) (4) (5) (6)

Visits total 1st sem 2nd sem Morning Afternoon Evening

Male

Cash incentives 0.12 0.15* 0.09 0.05 0.05 0.02

(0.07) (0.09) (0.08) (0.03) (0.04) (0.03)

[0.11] [0.08] [0.27] [0.13] [0.20] [0.54]

Constant 0.61*** 0.66*** 0.56*** 0.16*** 0.26*** 0.19***

(0.05) (0.06) (0.06) (0.02) (0.03) (0.02)

F-statistic 2.48 2.98 1.20 2.38 1.74 0.39

Observations 452 452 452 452 452 452

Female

Cash incentives 0.22*** 0.28*** 0.16* 0.03 0.12*** 0.07*

(0.08) (0.08) (0.08) (0.03) (0.04) (0.04)

[0.00] [0.00] [0.07] [0.36] [0.00] [0.07]

Constant 0.52*** 0.58*** 0.46*** 0.14*** 0.19*** 0.19***

(0.05) (0.05) (0.06) (0.02) (0.02) (0.02)

F-statistic 8.07 11.42 3.40 0.85 10.78 3.47

Observations 302 302 302 302 302 302

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient

on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation

tests with 1,000 replications. Permutations were conducted within randomization clusters. “Visits total” corresponds to

average visits per week during the 20 treatment weeks in the first year. “1st sem” corresponds to average visits per week

during the 10 treatment weeks in the first semester. “2nd sem” corresponds to average visits per week during the 10

treatment weeks in the second semester.
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Table A.16: Effect of incentives on educational outcomes by student sex (2014)

(1) (2) (3) (4) (5) (6) (7)

Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

Male

First semester

Cash incentives -0.04 -0.00 0.06 0.00 -0.07

(0.03) (0.10) (0.10) (0.10) (0.10)

[0.36] [0.97] [0.50] [1.00] [0.44]

Observations 452 452 452 452 452

Second semester

Cash incentives 0.02 -0.02 -0.01 -0.02 -0.05 -0.02 -0.04

(0.05) (0.09) (0.04) (0.09) (0.09) (0.09) (0.09)

[0.70] [0.84] [0.91] [0.78] [0.58] [0.81] [0.65]

Observations 452 452 452 452 452 452 452

Female

First semester

Cash incentives -0.03 0.09 0.08 0.13 0.07

(0.04) (0.11) (0.11) (0.11) (0.11)

[0.50] [0.40] [0.44] [0.23] [0.51]

Observations 302 302 302 302 302

Second semester

Cash incentives -0.01 0.02 0.07 -0.02 -0.02 0.00 -0.00

(0.06) (0.11) (0.06) (0.12) (0.11) (0.11) (0.12)

[0.90] [0.86] [0.27] [0.87] [0.89] [1.00] [1.00]

Observations 302 302 302 302 302 302 302

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient

on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation

tests with 1,000 replications. Permutations were conducted within randomization clusters. “Passed first year” corresponds

to a binary indicator for whether or not the student passed the first year curriculum in the first attempt. “Overall grade”

corresponds to the average grade over the first year course work weighted by the number of credits for each course. “Avg

semester grade” correspond to the average grades over the first and second semester course work weighted by the number

of credits of each course. “Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in

the core courses in Business I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in

the second semester. Missing indicates whether or not any of the first- or second-semester grades are missing. All grades

are standardized to have mean zero and standard deviation one. For all of the grade outcomes missings are set to the

lowest grade before standardization.
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Figure A.6: Quantile reduced form effects on average first year grade (2014)
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Notes: The graphs depict the estimated coefficients at the corresponding quantiles. The outcome is the average grade over

the first year course work weighted by the number of credits for each course.
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A.3 Exploration of cohort differences

In this section we explore the drivers of the differences in the effects of the incentives on par-

ticipation in on-campus activites between the two cohorts. In the first cohort, the incentives

increased participation on average by 0.26 visits per week; in the second cohort the effect was

only 0.16 visits per week (Table 2). The differences in effect size between the two cohorts were

even more pronounced in the second semester.

We analyze whether these differences are driven by observable characteristics that vary

over the course of the study year. It might be, for example, that differences in weather or

overall gym usage explain part of the treatment effect difference. Students who would have

otherwise reacted to the incentives might not do so if the weather is too good or they perceive

the facilities as over crowded. We first calculate the daily treatment effects. Then, we regress

the daily treatment effect on a cohort dummy (Table A.17, Column (1)). The coefficient gives

us the average difference in daily treatment effect between the two cohorts. This difference is

-0.01 and is highly significant. In Column (2) we add variables capturing weather conditions

(hours of sunshine, amount of precipitation, minimum temperature, and wind speed), a dummy

indicating whether lectures were held on a given day, the share of the day a gym staff was present

at the gym entrance, and month and weekday indicators. While these variables have strong

explanatory power, evident by the increase in the adjusted R2 from 0.03 to 0.048, they leave the

cohort dummy unaffected. In Column (3) we additionally include the overall number of gym

visits on a given day by type of activity (all students who are not treated in the experiment).

This further increases the adjusted R2 but again does not affect the overall cohort difference.

These results suggest that observed time varying factors cannot explain the difference between

the cohorts.

This finding suggests that the differences between cohorts must be explained by one or

more of the following reasons. First, the environment at the university might have changed.

For instance, tuition fees for foreign students were raised substantially in Fall 2014, the first

semester of the 2014 cohort.31 This increase might decrease the relative value of the incentives.

It might further force foreign students to work more outside of the university, reducing the time

they have available to respond to the incentives. Second, students that react to the incentives

(compliers) in the first and second cohort might have distinct attributes and thus differ in how

their educational outcomes are affected. Unfortunately, the literature provides little guidance

on how to characterize complier populations in applications with continuous treatments. Third,

the different effect sizes may be due to random variation, which would suggest that one or both

of the results are outliers on the distribution of the estimated effects.

31The semester fees were raised from CHF 2,216 to CHF 3,326.
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Table A.17: Explaining variation in daily treatment effects

(1) (2) (3)

Raw Set 1 Set 2

Second cohort (0/1) -0.01*** (0.00) -0.01*** (0.00) -0.01*** (0.00)

Weather

Sunshine duration -0.00 (0.00) 0.00 (0.00)

Precipitation -0.03* (0.02) -0.04** (0.02)

Air temperature min -0.05 (0.03) -0.05 (0.03)

Wind speed 0.05 (0.05) 0.04 (0.05)

Lecture period (0/1) 0.03*** (0.00) 0.03*** (0.00)

Control of ID scanner usage -0.01*** (0.01) -0.02** (0.01)

Month

January (0/1)

February (0/1) -0.01** (0.00) -0.01** (0.00)

March (0/1) 0.01* (0.01) 0.01 (0.01)

April (0/1) 0.00 (0.01) 0.01 (0.01)

May (0/1) 0.01 (0.01) 0.01** (0.01)

September (0/1) -0.02*** (0.01) -0.02*** (0.01)

October (0/1) 0.02*** (0.01) 0.02*** (0.01)

November (0/1) 0.02*** (0.01) 0.02*** (0.01)

December (0/1) 0.00 (0.01) 0.00 (0.01)

Weekday

Monday (0/1)

Tuesday (0/1) 0.01*** (0.00) -0.00 (0.01)

Wednesday (0/1) 0.01*** (0.00) -0.00 (0.00)

Thursday (0/1) 0.02*** (0.00) 0.00 (0.01)

Friday (0/1) 0.00 (0.00) -0.00 (0.01)

Saturday (0/1) -0.01** (0.00) -0.01** (0.01)

General facility usage

Team (N visits) 0.04*** (0.01)

Individual (N visits) 0.02 (0.01)

Gym/fitness (N visits) -0.00 (0.00)

Cardio (N visits) 0.01 (0.01)

Group fitness (N visits) -0.02*** (0.01)

Other (N visits) 0.03 (0.02)

Constant 0.03*** (0.00) 0.00 (0.00) 0.01 (0.01)

Adjusted R2 0.03 0.48 0.51

Observations 407 407 407

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient

on the 10, 5, and 1% level based on these standard errors. The dependend variable is the daily treatment effect. The

sample contains all days on which the sports facilities were open between the first day of the first semester and the last

day of the second semester. “Sunsine duration” corresponds to total number of minutes of sunshine. “Precipitation” is

measured in millimeter of precipitation on one square meter. “Air temperature min” corresponds to the daily minimum

temperature in degrees celsius. “Wind speed” corresponds to the maximum hourly mean of the day measured as meters

per second. All weather indicators are rescales with a factor of 1/100. Weather data are provided by the Federal Office of

Meteorology and Climatology, MeteoSwiss. “Lecture period” is a dummy indicating whether lectures were held on a given

day. “Control of ID scanner usage” corresponds to the per hour average number of university staff present at the gym

entrance. This variable is based on work schedules of the university sports staff. “General facility usage” corresponds to

the overall number of visits in the gym on a given day by type of activity (all students who not treated in the experiment).
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A.4 Results with covariates

All of the following tables correspond one-to-one to the respective tables in the main text.

However, the specifications in the appendix include the following set of controls: students’ sex,

age, visits to the gym prior to the start of the intervention period, as well as indicators for

having contributed to the student aid fund, being in the law track, Swiss nationality, speaking

German as a mother tongue, having been in high school in the canton of a) St. Gallen, b)

Zurich, c) in the non-German part of Switzerland, d) outside of Switzerland, and indicators

of most frequent type of activity pre-treatment being a) team sports, b) individual sports, c)

gym and weights, d) group fitness, and e) other activities. Values in parentheses present robust

standard errors. *, **, and *** indicate statistical significance of the coefficient on the 10, 5,

and 1% level based on these standard errors. Values in squared brackets present p-values from

permutation tests with 1,000 replications. Permutations were conducted within randomization

clusters following the procedure outlined in Rosenbaum (2002).

Table A.18: Effect of incentives on gym usage (2013, with covariates)

Semester Time of day

(1) (2) (3) (4) (5) (6)
Visits total 1st sem 2nd sem Morning Afternoon Evening

Cash incentives 0.26*** 0.30*** 0.23*** 0.08*** 0.11*** 0.06**
(0.05) (0.05) (0.07) (0.03) (0.03) (0.03)
[0.00] [0.00] [0.00] [0.00] [0.00] [0.00]

Constant 0.43 0.58* 0.29 -0.06 0.25* 0.24
(0.35) (0.31) (0.49) (0.18) (0.13) (0.17)

F-statistic
Observations 566 566 566 566 566 566

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Visits total” corresponds to average visits per week during the 20 treatment weeks in the first
year. “1st sem” corresponds to average visits per week during the 10 treatment weeks in the first semester. “2nd sem”
corresponds to average visits per week during the 10 treatment weeks in the second semester. Covariates include students’
sex, age, visits to the gym prior to the start of the intervention period, as well as indicators for having contributed to the
student aid fund, being in the law track, Swiss nationality, speaking German as a mother tongue, having been in high
school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of Switzerland, d) outside of Switzerland, and
indicators of most frequent type of activity pre-treatment being a) team sports, b) individual sports, c) gym and weights,
d) group fitness, and e) other activities.
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Table A.19: Effect of incentives on educational outcomes (2013, with covariates)

(1) (2) (3) (4) (5) (6) (7)
Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester
Cash incentives -0.04 0.11 0.12 0.08 0.14*

(0.03) (0.08) (0.08) (0.08) (0.08)
[0.12] [0.19] [0.14] [0.32] [0.09]

Observations 566 566 566 566 566
Second semester

Cash incentives -0.00 0.12 -0.04 0.12 0.14* 0.12 0.15*
(0.04) (0.08) (0.04) (0.08) (0.08) (0.08) (0.08)
[0.98] [0.15] [0.26] [0.15] [0.09] [0.15] [0.07]

Observations 566 566 566 566 566 566 566

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Passed first year” corresponds to a binary indicator for whether or not the student passed the
first year curriculum in the first attempt. “Overall grade” corresponds to the average grade over the first year course work
weighted by the number of credits for each course. “Avg semester grade” correspond to the average grades over the first
and second semester course work weighted by the number of credits of each course. “Business grade”, “Economics grade”,
and “Law grade” correspond to the individual grades in the core courses in Business I, Economics I, and Law I in the first
semester and Business II, Economics II, and Law II in the second semester. Missing indicates whether or not any of the
first- or second-semester grades are missing. All grades are standardized to have mean zero and standard deviation one.
For all of the grade outcomes missings are set to the lowest grade before standardization. Covariates include students’
sex, age, visits to the gym prior to the start of the intervention period, as well as indicators for having contributed to the
student aid fund, being in the law track, Swiss nationality, speaking German as a mother tongue, having been in high
school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of Switzerland, d) outside of Switzerland, and
indicators of most frequent type of activity pre-treatment being a) team sports, b) individual sports, c) gym and weights,
d) group fitness, and e) other activities.
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Table A.20: Effect of incentives on health and health behavior (2013, with covariates)

Health Health behavior

(1) (2) (3) (4) (5) (6)
Good health Pain BMI Healthy nutrition Smokes Drinks regularly

First semester
Cash incentives -0.07 0.06** 0.31 0.06 -0.02 0.02

(0.05) (0.03) (0.44) (0.06) (0.04) (0.05)
[0.18] [0.05] [0.53] [0.34] [0.67] [0.66]

Constant 0.41 0.21 19.35*** 0.14 -0.18 -0.15
(0.27) (0.17) (2.30) (0.45) (0.26) (0.31)

Observations 278 276 273 277 277 277
Second semester

Cash incentives -0.05 0.05* 0.15 0.00 0.04 0.03
(0.04) (0.03) (0.27) (0.06) (0.04) (0.05)
[0.32] [0.06] [0.57] [0.94] [0.26] [0.52]

Constant 0.97** 0.18 20.08*** -0.10 -0.05 -0.10
(0.42) (0.27) (1.91) (0.41) (0.34) (0.39)

Observations 313 313 314 315 313 313

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Good health” indicates whether or not a student reports to be in good or very good health.
“Pain” indicates whether a student often felt physical pain during the semester. It is based on a five-point scale going
from always to never. The indicator takes one if students choose 1 or 2 and zero otherwise. “BMI” is calculated as

follows: BMIi = weighti
(heighti/100)2

where weighti is student i’s self-reported weight in kilogrammes and self-reported heighti

the height in centimeter. “Healthy nutrition” indicates whether or not a student cares strongly or very strongly about a
healthy diet. “Smokes” indicates whether or not a student smokes at the time of the survey. “Drinks regularly” indicates
whether or not a student reports to drink either beer, wine, liquor, or mixed drinks regularly. Covariates include students’
sex, age, visits to the gym prior to the start of the intervention period, as well as indicators for having contributed to the
student aid fund, being in the law track, Swiss nationality, not speaking German as a mother tongue, having been in high
school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of Switzerland, d) outside of Switzerland, and
indicators of most frequent type of activity pre-treatment being a) team sports, b) individual sports, c) gym and weights,
d) group fitness, and e) other activities.

50



Table A.21: Effect of incentives on well-being (2013, with covariates)

Felt often... Satisfied with...

(1) (2) (3) (4) (5) (6) (7)
Pressure Energy Sad Calm Health Sleep Leisure

First semester
Cash incentives -0.04 0.10* 0.04 -0.03 -0.08 -0.02 0.09

(0.06) (0.06) (0.05) (0.06) (0.06) (0.06) (0.06)
[0.54] [0.09] [0.47] [0.55] [0.16] [0.79] [0.14]

Constant 0.90** 0.31 0.49* 0.31 0.99** 0.07 -0.14
(0.39) (0.51) (0.30) (0.45) (0.40) (0.45) (0.38)

Observations 277 277 278 278 278 278 278
Second semester

Cash incentives -0.01 -0.02 0.02 -0.01 -0.06 -0.04 -0.01
(0.06) (0.06) (0.05) (0.06) (0.05) (0.06) (0.06)
[0.88] [0.71] [0.77] [0.89] [0.25] [0.50] [0.81]

Constant 0.10 0.94*** 0.68* 0.74** 0.42 -0.19 0.52
(0.40) (0.36) (0.37) (0.35) (0.34) (0.40) (0.40)

Observations 315 314 314 315 315 314 315

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Pressure”indicates whether a student often felt pressure during the semester. “Energy” indicates
whether a student often felt energetic during the semester. “Sad” indicates whether a student often felt sad during the
semester. “Calm” indicates whether a student often felt calm during the semester. All four outcomes are based on a five-
point scale going from ‘always’ to ‘never’. The respective indicator takes one if students answer 1 or 2 and zero otherwise.
“Health”, “Sleep”, and “Leisure” indicate whether a student is satisfied in the respective domain. All three outcomes are
based on a ten point scale ranging from ‘not at all satisfied’ to ‘completely satisfied’. The indicators take the value one if
a student answers 8 or above. Covariates include students’ sex, age, visits to the gym prior to the start of the intervention
period, as well as indicators for having contributed to the student aid fund, being in the law track, Swiss nationality,
speaking German as a mother tongue, having been in high school in the canton of a) St. Gallen, b) Zurich, c) in the
non-German part of Switzerland, d) outside of Switzerland, and indicators of most frequent type of activity pre-treatment
being a) team sports, b) individual sports, c) gym and weights, d) group fitness, and e) other activities.
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Table A.22: Effect of incentives on characteristics of sports and exercise (2013, with
covariates)

Self-reported activity Sports type Time of day

(1) (2) (3) (4) (5) (6) (7) (8)
Overall On-campus High intensity Weights/gym Other Morning Afternoon Evening

First semester
Cash incentives 0.09 0.30** 0.02 0.24*** 0.05 0.09*** 0.12*** 0.09***

(0.18) (0.15) (0.07) (0.06) (0.04) (0.03) (0.03) (0.03)
[0.60] [0.04] [0.73] [0.00] [0.25] [0.00] [0.00] [0.00]

Constant 3.82*** 1.14 0.53 0.15 0.43 0.02 0.27 0.29
(1.31) (0.93) (0.46) (0.34) (0.26) (0.18) (0.16) (0.18)

Observations 278 278 251 566 566 566 566 566
Second semester

Cash incentives -0.05 0.21 -0.14** 0.22*** 0.01 0.08** 0.11*** 0.04
(0.18) (0.14) (0.06) (0.06) (0.04) (0.03) (0.03) (0.03)
[0.77] [0.12] [0.01] [0.00] [0.81] [0.01] [0.00] [0.17]

Constant 3.18*** 1.30 0.70 -0.14 0.43** -0.14 0.23 0.20
(1.20) (1.07) (0.45) (0.50) (0.21) (0.21) (0.16) (0.22)

Observations 315 315 296 566 566 566 566 566

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation tests
with 1,000 replications. Permutations were conducted within randomization clusters. “Overall days of sport” corresponds
to the number of days a student does sports or exercise in a normal week during the semester. “On-campus days of
sport” corresponds to the number of days a students does sports or exercise on-campus in a normal week during the
semester. “High intensity” indicates whether or not a student reports to generally be exhausted with strong perspiration
and breathlessness. “Weights”/gym” corresponds to weekly gym visits in this category. Students declared the category
when scanning their student ID at the gym entrance. “Other” corresponds to activities other than weights/gym. “Time
of day” corresponds to mean weekly gym visits in the morning (7 am to noon), afternoon (noon to 5 pm), and evening (5
pm to 10 pm). Covariates include students’ sex, age, visits to the gym prior to the start of the intervention period, as well
as indicators for having contributed to the student aid fund, being in the law track, Swiss nationality, speaking German
as a mother tongue, having been in high school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of
Switzerland, d) outside of Switzerland, and indicators of most frequent type of activity pre-treatment being a) team sports,
b) individual sports, c) gym and weights, d) group fitness, and e) other activities.
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Table A.24: Effect of incentives on general time use (2013, with covariates)

Study related Work & household Leisure

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Class Studying Commute Work Chores Sport Digital Media Friends Other leisure

First semester
Cash incentives 0.27 0.26 0.25*** 0.19* -0.10 0.03 -0.08 -0.17* -0.12

(0.17) (0.18) (0.09) (0.10) (0.10) (0.09) (0.13) (0.10) (0.10)
[0.09] [0.15] [0.00] [0.05] [0.30] [0.72] [0.52] [0.07] [0.20]

Constant 2.01 -1.99 0.53 -1.73 0.33 0.31 1.47** -0.01 1.12*
(1.59) (1.22) (0.83) (2.43) (0.91) (0.94) (0.68) (0.52) (0.59)

Observations 278 278 275 273 278 277 276 276 266
Second semester

Cash incentives 0.28* 0.05 0.29*** 0.10 0.03 0.17* 0.10 -0.02 -0.04
(0.15) (0.19) (0.09) (0.11) (0.09) (0.09) (0.10) (0.11) (0.12)
[0.06] [0.78] [0.00] [0.39] [0.80] [0.07] [0.32] [0.90] [0.73]

Constant 2.11 5.41*** 2.28*** 0.74 1.47** 1.68*** 3.36*** 1.14 2.99***
(1.47) (1.68) (0.64) (0.72) (0.65) (0.55) (0.78) (0.95) (1.13)

Observations 315 311 308 308 315 309 311 308 296

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). Outcomes correspond to self-reported hours spent on the respective activities on a regular weekday.
Covariates include students’ sex, age, visits to the gym prior to the start of the intervention period, as well as indicators
for having contributed to the student aid fund, being in the law track, Swiss nationality, speaking German as a mother
tongue, having been in high school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of Switzerland, d)
outside of Switzerland, and indicators of most frequent type of activity pre-treatment being a) team sports, b) individual
sports, c) gym and weights, d) group fitness, e) other activites.
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Table A.25: IV estimates of effect of gym visits per week on educational outcomes (2013,
with covariates)

(1) (2) (3) (4) (5) (6) (7)

Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester

Visits 1st sem. -0.12 0.31 0.35 0.23 0.41*

(0.08) (0.23) (0.23) (0.23) (0.23)

Observations 566 566 566 566 566

Second semester

Visits total -0.00 0.36 -0.12 0.36 0.42* 0.34 0.45*

(0.12) (0.24) (0.11) (0.24) (0.24) (0.24) (0.24)

Observations 566 566 566 566 566 566 566

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient

on the 10, 5, and 1% level based on these standard errors. “Passed first year” corresponds to a binary indicator for whether

or not the student passed the first year curriculum in the first attempt. “Overall grade” corresponds to the average grade

over the first year course work weighted by the number of credits for each course. “Avg semester grade” correspond

to the average grades over the first and second semester course work weighted by the number of credits of each course.

“Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in the core courses in Business

I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in the second semester. Missing

indicates whether or not any of the first- or second-semester grades are missing. All grades are standardized to have mean

zero and standard deviation one. For all of the grade outcomes missings are set to the lowest grade before standardization.

The treatment variables are standardized to have mean zero and standard deviation one within cohort and randomization

sample. Covariates include students’ sex, age, visits to the gym prior to the start of the intervention period, as well as

indicators for having contributed to the student aid fund, being in the law track, Swiss nationality, speaking German as

a mother tongue, having been in high school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of

Switzerland, d) outside of Switzerland, and indicators of most frequent type of activity pre-treatment being a) team sports,

b) individual sports, c) gym and weights, d) group fitness, e) other activities.
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A.5 Results with randomization block fixed effects

Table A.26: Effect of incentives on gym usage (2013, with block FE)

Semester Time of day

(1) (2) (3) (4) (5) (6)
Visits total 1st sem 2nd sem Morning Afternoon Evening

Cash incentives 0.26*** 0.28*** 0.23*** 0.08*** 0.12*** 0.06**
(0.06) (0.07) (0.07) (0.03) (0.03) (0.03)
[0.00] [0.00] [0.00] [0.00] [0.00] [0.02]

Constant 0.21 0.28 0.15 0.00 0.08 0.13
(0.14) (0.18) (0.13) (0.02) (0.07) (0.08)

F-statistic
Observations 567 567 567 567 567 567

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Visits total” corresponds to average visits per week during the 20 treatment weeks in the first
year. “1st sem” corresponds to average visits per week during the 10 treatment weeks in the first semester. “2nd sem”
corresponds to average visits per week during the 10 treatment weeks in the second semester. All regressions include
randomization block fixed effects.

Table A.27: Effect of incentives on educational outcomes (2013, with block FE)

(1) (2) (3) (4) (5) (6) (7)
Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester
Cash incentives -0.05* 0.13 0.15* 0.10 0.15*

(0.03) (0.08) (0.08) (0.08) (0.08)
[0.08] [0.15] [0.08] [0.23] [0.08]

Observations 567 567 567 567 567
Second semester

Cash incentives 0.00 0.14* -0.04 0.14 0.16* 0.13 0.17**
(0.04) (0.08) (0.04) (0.08) (0.08) (0.08) (0.08)
[1.00] [0.09] [0.26] [0.10] [0.07] [0.13] [0.04]

Observations 567 567 567 567 567 567 567

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Passed first year” corresponds to a binary indicator for whether or not the student passed the
first year curriculum in the first attempt. “Overall grade” corresponds to the average grade over the first year course work
weighted by the number of credits for each course. “Avg semester grade” correspond to the average grades over the first
and second semester course work weighted by the number of credits of each course. “Business grade”, “Economics grade”,
and “Law grade” correspond to the individual grades in the core courses in Business I, Economics I, and Law I in the
first semester and Business II, Economics II, and Law II in the second semester. Missing indicates whether or not any of
the first- or second-semester grades are missing. All grades are standardized to have mean zero and standard deviation
one. For all of the grade outcomes missings are set to the lowest grade before standardization. All regressions include
randomization block fixed effects.
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Table A.28: Effect of incentives on health and health behavior (2013, with block FE)

Health Health behavior

(1) (2) (3) (4) (5) (6)
Good health Pain BMI Healthy nutrition Smokes Drinks regularly

First semester
Cash incentives -0.02 0.04 0.18 0.08 -0.01 0.01

(0.05) (0.03) (0.42) (0.06) (0.04) (0.05)
[0.67] [0.12] [0.65] [0.20] [0.73] [0.80]

Constant 0.41* -0.02 22.71*** 0.17 0.01 0.19
(0.22) (0.01) (0.98) (0.17) (0.02) (0.18)

Observations 278 276 273 277 277 277
Second semester

Cash incentives -0.04 0.06** 0.03 0.00 0.03 0.02
(0.04) (0.03) (0.27) (0.06) (0.04) (0.05)
[0.36] [0.05] [0.93] [0.96] [0.40] [0.71]

Constant 1.02*** -0.03 23.82*** 0.50 0.49 0.49
(0.03) (0.03) (0.24) (0.36) (0.35) (0.37)

Observations 313 313 314 315 313 313

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Good health” indicates whether or not a student reports to be in good or very good health.
“Pain” indicates whether a student often felt physical pain during the semester. It is based on a five-point scale going
from always to never. The indicator takes one if students choose 1 or 2 and zero otherwise. “BMI” is calculated as follows:

BMIi = weighti
(heighti/100)2

where weighti is student i’s self-reported weight in kilograms and self-reported heighti the height

in centimeter. “Healthy nutrition” indicates whether or not a student cares strongly or very strongly about a healthy diet.
“Smokes” indicates whether or not a student smokes at the time of the survey. “Drinks regularly” indicates whether or
not a student reports to drink either beer, wine, liquor, or mixed drinks regularly. All regressions include randomization
block fixed effects.
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Table A.29: Effect of incentives on well-being (2013, with block FE)

Felt often... Satisfied with...

(1) (2) (3) (4) (5) (6) (7)
Pressure Energy Sad Calm Health Sleep Leisure

First semester
Cash incentives -0.02 0.08 0.04 -0.03 -0.07 -0.01 0.11*

(0.06) (0.05) (0.05) (0.06) (0.05) (0.06) (0.06)
[0.72] [0.14] [0.45] [0.58] [0.20] [0.92] [0.06]

Constant 0.41* 0.17 -0.02 0.61*** 0.43* 0.20 0.16
(0.23) (0.19) (0.02) (0.22) (0.22) (0.19) (0.20)

Observations 277 277 278 278 278 278 278
Second semester

Cash incentives 0.01 -0.02 0.02 -0.01 -0.05 -0.07 -0.01
(0.06) (0.05) (0.05) (0.05) (0.05) (0.06) (0.06)
[0.90] [0.72] [0.67] [0.80] [0.39] [0.18] [0.81]

Constant -0.00 0.01 -0.01 1.01*** 0.52 0.54 0.51
(0.03) (0.03) (0.03) (0.03) (0.35) (0.34) (0.36)

Observations 315 314 314 315 315 314 315

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Pressure”indicates whether a student often felt pressure during the semester. “Energy” indicates
whether a student often felt energetic during the semester. “Sad” indicates whether a student often felt sad during the
semester. “Calm” indicates whether a student often felt calm during the semester. All four outcomes are based on a five-
point scale going from ‘always’ to ‘never’. The respective indicator takes one if students answer 1 or 2 and zero otherwise.
“Health”, “Sleep”, and “Leisure” indicate whether a student is satisfied in the respective domain. All three outcomes are
based on a ten point scale ranging from ‘not at all satisfied’ to ‘completely satisfied’. The indicators take the value one if
a student answers 8 or above. All regressions include randomization block fixed effects.
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Table A.30: Effect of incentives on characteristics of sport and exercise (2013, with block
FE)

Self-reported activity Sports type Time of day

(1) (2) (3) (4) (5) (6) (7) (8)
Overall On-campus High intensity Weights/gym Other Morning Afternoon Evening

First semester
Cash incentives -0.03 0.31** 0.05 0.21*** 0.07 0.09*** 0.12*** 0.08**

(0.17) (0.15) (0.06) (0.07) (0.05) (0.03) (0.03) (0.03)
[0.83] [0.04] [0.47] [0.00] [0.10] [0.00] [0.00] [0.01]

Constant 1.81*** 1.08** 0.49* 0.25 0.03 -0.03 0.09 0.21
(0.45) (0.47) (0.25) (0.18) (0.06) (0.02) (0.08) (0.14)

Observations 278 278 251 567 567 567 567 567
Second semester

Cash incentives -0.20 0.17 -0.13** 0.20*** 0.04 0.07** 0.12*** 0.04
(0.16) (0.15) (0.06) (0.06) (0.04) (0.03) (0.03) (0.03)
[0.20] [0.26] [0.02] [0.01] [0.41] [0.03] [0.00] [0.14]

Constant 2.10 0.41 0.00 0.11 0.04 0.03 0.07 0.05
(1.38) (0.31) (.) (0.13) (0.06) (0.03) (0.08) (0.04)

Observations 315 315 296 567 567 567 567 567

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation tests
with 1,000 replications. Permutations were conducted within randomization clusters. “Overall days of sport” corresponds
to the number of days a student does sports or exercise in a normal week during the semester. “On-campus days of
sport” corresponds to the number of days a students does sports or exercise on-campus in a normal week during the
semester. “High intensity” indicates whether or not a student reports to generally be exhausted with strong perspiration
and breathlessness. “Weights”/gym” corresponds to weekly gym visits in this category. Students declared the category
when scanning their student ID at the gym entrance. “Other” corresponds to activities other than weights/gym. “Time
of day” corresponds to mean weekly gym visits in the morning (7 am to noon), afternoon (noon to 5 pm), and evening (5
pm to 10 pm). All regressions include randomization block fixed effects.
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Table A.32: Effect of incentives on general time use (2013, with block FE)

Study related Work & household Leisure

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Class Studying Commute Work Chores Sport Digital Media Friends Other leisure

First semester
Cash incentives 0.27* 0.30 0.24*** 0.17 -0.11 0.02 -0.07 -0.15 -0.16*

(0.16) (0.19) (0.09) (0.11) (0.09) (0.09) (0.12) (0.09) (0.10)
[0.09] [0.09] [0.00] [0.09] [0.27] [0.85] [0.59] [0.14] [0.09]

Constant 4.69*** 1.78*** 1.00** 0.13 1.44*** 0.49*** 2.33*** 1.56*** 0.46**
(0.95) (0.43) (0.43) (0.12) (0.27) (0.15) (0.67) (0.30) (0.19)

Observations 278 278 275 273 278 277 276 276 266
Second semester

Cash incentives 0.27* 0.07 0.29*** 0.10 0.03 0.12 0.08 -0.01 -0.10
(0.16) (0.20) (0.10) (0.11) (0.09) (0.08) (0.10) (0.11) (0.13)
[0.08] [0.71] [0.00] [0.38] [0.73] [0.20] [0.43] [0.91] [0.47]

Constant 3.61** 2.21* 2.11* 4.45 3.73** 1.19** 1.71*** 1.26** 3.30**
(1.53) (1.24) (1.16) (3.22) (1.62) (0.50) (0.16) (0.54) (1.67)

Observations 315 311 308 308 315 309 311 308 296

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). Outcomes correspond to self-reported hours spent on the respective activities on a regular weekday.
All regressions include randomization block fixed effects.

Table A.33: IV estimates of effect of gym visits per week on educational outcomes (2013,
with block FE)

(1) (2) (3) (4) (5) (6) (7)
Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester
Observations 567 567 567 567 567

Second semester
Visits total 0.00 0.42* -0.13 0.41* 0.47* 0.39 0.50**

(0.12) (0.24) (0.11) (0.24) (0.25) (0.24) (0.25)
Observations 567 567 567 567 567 567 567

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. “Passed first year” corresponds to a binary indicator for whether
or not the student passed the first year curriculum in the first attempt. “Overall grade” corresponds to the average grade
over the first year course work weighted by the number of credits for each course. “Avg semester grade” correspond
to the average grades over the first and second semester course work weighted by the number of credits of each course.
“Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in the core courses in Business
I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in the second semester. Missing
indicates whether or not any of the first- or second-semester grades are missing. All grades are standardized to have mean
zero and standard deviation one. For all of the grade outcomes missings are set to the lowest grade before standardization.
The treatment variables are standardized to have mean zero and standard deviation one within cohort and randomization
sample. All regressions include randomization block fixed effects.
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A.6 Course requirements first-year

Table A.34: Course requirements in first year

Type Name Credits

First Semester (Fall)

Core Studies Business Administration I 5.5

Economics I 5.5

Law I 5.5

Core Elective Mathematics I or Law B I 3.5

Leadership Skills Introduction to Academic Writing 3

Critical Thinking History or Philosophy 2

Cultural Awareness Foreign Language Level I 4

Second Semester (Spring)

Core Studies Business Administration II 5.5

Economics II 5.5

Law II 5.5

Core Elective Mathematics II or Law B II 3.5

Leadership Skills Integrative Project 4

Critical Thinking Psychology or Sociology 2

Cultural Awareness Foreign Language Level I 4

First-year Paper 5

A.7 Course and sports offers in main university gym

Team sports: basketball, soccer, handball, lacrosse, field hockey, field hockey (university

league), volleyball

Individual sports, racket sports, martial arts: badminton, Brazilian Jjiujitsu, capoeira,

karate-do, kick boxing, tennis, table tennis

Weights and fitness: weights, gym

Cardio: cardio (indoor), indoor cycling, indoor rowing, group jogging, individual jogging

Group fitness and dance: ballet, bodypump, body toning, boot camp, cheerleading, con-

temporary dance, CrossFit, dance aerobic, dancing for women, boxing fitness, fitness cocktail,
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fitness-mix, functional training, high intensity conditioning, hip hop, jazz dance, conditioning,

conditioning circuit, M.A.X., pilates, back fitness, step, step n tone, stretch/strength, TRX, tae

bo, dance: street style, classic dance, yoga, zumba

Others: conconi test, frisbee, MBSR, massage, parkour/trikking/slackline, training consulta-

tion

A.8 Example sticker card

Figure A.7: Example sticker card of in the second semester of 2014

Notes: The card is folded in the middle. It contains two spots for stickers each week over ten weeks. The
German words “Startguthaben” and “Finales Guthaben” translate to “Initial endowment” and “final
endowment”.
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A.9 Test of monotonicity implication

In general, the monotonicity assumption is not testable, but in the presence of multivalued

treatments, it has a testable implication. Angrist and Imbens (1995) show that the cumulative

distribution functions of the instrument (here gym visits per week) given the instrument status

(here cash incentives) should not cross. Figure A.8 plots the estimated cumulative distributions

functions (ECDF) for the gym visits per week in the first semester and gym visits per week

in the entire first year. For both cohorts, the ECDF of those students that received the cash

incentives is below the ECDF of those students that did not receive the incentives. This finding

reassures that violations of monotonicity are not a concern in our setting.

Figure A.8: Estimated cumulative distribution function of gym visits
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B Online Appendix

B.1 Results with covariates for the 2014 cohort

All of the following tables correspond one-to-one to the respective tables in the main text.

However, the specifications in the appendix include the following set of controls: students’ sex,

age, visits to the gym prior to the start of the intervention period, as well as indicators for

having contributed to the student aid fund, being in the law track, Swiss nationality, speaking

German as a mother tongue, having been in high school in the canton of a) St. Gallen, b)

Zurich, c) in the non-German part of Switzerland, d) outside of Switzerland, and indicators

of most frequent type of activity pre-treatment being a) team sports, b) individual sports, c)

gym and weights, d) group fitness, and e) other activities. Values in parentheses present robust

standard errors. *, **, and *** indicate statistical significance of the coefficient on the 10, 5,

and 1% level based on these standard errors. Values in squared brackets present p-values from

permutation tests with 1,000 replications. Permutations were conducted within randomization

clusters following the procedure outlined in Rosenbaum (2002).

Table B.1: Effect of incentives on gym usage (2014, with covariates)

Semester Time of day

(1) (2) (3) (4) (5) (6)
Visits total 1st sem 2nd sem Morning Afternoon Evening

Cash incentives 0.18*** 0.23*** 0.13** 0.05** 0.08*** 0.04*
(0.05) (0.05) (0.05) (0.02) (0.02) (0.02)
[0.00] [0.00] [0.02] [0.03] [0.00] [0.06]

Constant 0.11 0.05 0.17 0.08 0.02 0.02
(0.27) (0.25) (0.34) (0.13) (0.13) (0.11)

F-statistic
Observations 754 754 754 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Visits total” corresponds to average visits per week during the 20 treatment weeks in the first
year. “1st sem” corresponds to average visits per week during the 10 treatment weeks in the first semester. “2nd sem”
corresponds to average visits per week during the 10 treatment weeks in the second semester. Covariates include students’
sex, age, visits to the gym prior to the start of the intervention period, as well as indicators for having contributed to the
student aid fund, being in the law track, Swiss nationality, speaking German as a mother tongue, having been in high
school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of Switzerland, d) outside of Switzerland, and
indicators of most frequent type of activity pre-treatment being a) team sports, b) individual sports, c) gym and weights,
d) group fitness, and e) other activities.
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Table B.2: IV estimates of effect of gym visits per week on educational outcomes (2014,
with covariates)

(1) (2) (3) (4) (5) (6) (7)

Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester

Visits 1st sem. -0.13 0.15 0.28 0.25 -0.04

(0.09) (0.26) (0.26) (0.26) (0.26)

Observations 754 754 754 754 754

Second semester

Visits total 0.02 -0.00 0.10 -0.08 -0.13 -0.05 -0.09

(0.15) (0.30) (0.15) (0.30) (0.31) (0.30) (0.30)

Observations 754 754 754 754 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient

on the 10, 5, and 1% level based on these standard errors. “Passed first year” corresponds to a binary indicator for whether

or not the student passed the first year curriculum in the first attempt. “Overall grade” corresponds to the average grade

over the first year course work weighted by the number of credits for each course. “Avg semester grade” correspond

to the average grades over the first and second semester course work weighted by the number of credits of each course.

“Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in the core courses in Business

I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in the second semester. Missing

indicates whether or not any of the first- or second-semester grades are missing. All grades are standardized to have mean

zero and standard deviation one. For all of the grade outcomes missings are set to the lowest grade before standardization.

The treatment variables are standardized to have mean zero and standard deviation one within cohort and randomization

sample. Covariates include students’ sex, age, visits to the gym prior to the start of the intervention period, as well as

indicators for having contributed to the student aid fund, being in the law track, Swiss nationality, speaking German as

a mother tongue, having been in high school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of

Switzerland, d) outside of Switzerland, and indicators of most frequent type of activity pre-treatment being a) team sports,

b) individual sports, c) gym and weights, d) group fitness, e) other activities.
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Table B.3: Effect of incentives on educational outcomes (2014, with covariates)

(1) (2) (3) (4) (5) (6) (7)
Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester
Cash incentives -0.04 0.04 0.08 0.07 -0.01

(0.03) (0.07) (0.07) (0.07) (0.07)
[0.18] [0.56] [0.27] [0.34] [0.89]

Observations 754 754 754 754 754
Second semester

Cash incentives 0.00 -0.00 0.02 -0.02 -0.03 -0.01 -0.02
(0.04) (0.07) (0.03) (0.07) (0.07) (0.07) (0.07)
[0.91] [1.00] [0.48] [0.77] [0.68] [0.87] [0.74]

Observations 754 754 754 754 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Passed first year” corresponds to a binary indicator for whether or not the student passed the
first year curriculum in the first attempt. “Overall grade” corresponds to the average grade over the first year course work
weighted by the number of credits for each course. “Avg semester grade” correspond to the average grades over the first
and second semester course work weighted by the number of credits of each course. “Business grade”, “Economics grade”,
and “Law grade” correspond to the individual grades in the core courses in Business I, Economics I, and Law I in the first
semester and Business II, Economics II, and Law II in the second semester. Missing indicates whether or not any of the
first- or second-semester grades are missing. All grades are standardized to have mean zero and standard deviation one.
For all of the grade outcomes missings are set to the lowest grade before standardization. Covariates include students’
sex, age, visits to the gym prior to the start of the intervention period, as well as indicators for having contributed to the
student aid fund, being in the law track, Swiss nationality, speaking German as a mother tongue, having been in high
school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of Switzerland, d) outside of Switzerland, and
indicators of most frequent type of activity pre-treatment being a) team sports, b) individual sports, c) gym and weights,
d) group fitness, and e) other activities.

B.2 Results with randomization block fixed effects for the 2014

cohort
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Table B.4: Effect of incentives on health and health behavior (2014, with covariates)

Health Health behavior

(1) (2) (3) (4) (5) (6)
Good health Pain BMI Healthy nutrition Smokes Drinks regularly

First semester
Cash incentives 0.02 0.01 0.21 0.05 -0.04 0.03

(0.04) (0.03) (0.25) (0.06) (0.04) (0.05)
[0.69] [0.61] [0.38] [0.41] [0.38] [0.62]

Constant 1.16*** 0.17 18.50*** 0.47 -0.30 0.12
(0.36) (0.17) (1.68) (0.42) (0.32) (0.30)

Observations 298 297 297 299 300 297
Second semester

Cash incentives -0.01 0.06* 0.53* -0.07 -0.01 0.01
(0.06) (0.03) (0.32) (0.07) (0.05) (0.06)
[0.90] [0.07] [0.08] [0.28] [0.91] [0.90]

Constant 0.27 0.12 22.80*** 0.31 -0.41 -0.06
(0.33) (0.18) (2.16) (0.47) (0.36) (0.60)

Observations 208 210 208 210 208 209

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Good health” indicates whether or not a student reports to be in good or very good health.
“Pain” indicates whether a student often felt physical pain during the semester. It is based on a five-point scale going
from always to never. The indicator takes one if students choose 1 or 2 and zero otherwise. “BMI” is calculated as

follows: BMIi = weighti
(heighti/100)2

where weighti is student i’s self-reported weight in kilogrammes and self-reported heighti

the height in centimeter. “Healthy nutrition” indicates whether or not a student cares strongly or very strongly about a
healthy diet. “Smokes” indicates whether or not a student smokes at the time of the survey. “Drinks regularly” indicates
whether or not a student reports to drink either beer, wine, liquor, or mixed drinks regularly. Covariates include students’
sex, age, visits to the gym prior to the start of the intervention period, as well as indicators for having contributed to the
student aid fund, being in the law track, Swiss nationality, not speaking German as a mother tongue, having been in high
school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of Switzerland, d) outside of Switzerland, and
indicators of most frequent type of activity pre-treatment being a) team sports, b) individual sports, c) gym and weights,
d) group fitness, and e) other activities.
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Table B.5: Effect of incentives on characteristics of sport and exercise (2014, with covari-
ates)

Self-reported activity Sports type Time of day

(1) (2) (3) (4) (5) (6) (7) (8)
Overall On-campus High intensity Weights/gym Other Morning Afternoon Evening

First semester
Cash incentives 0.17 0.35** -0.02 0.13*** 0.10** 0.05** 0.12*** 0.06**

(0.16) (0.13) (0.06) (0.05) (0.04) (0.02) (0.03) (0.03)
[0.31] [0.02] [0.75] [0.00] [0.01] [0.02] [0.00] [0.03]

Constant 2.10** 0.70 0.32 0.08 -0.03 0.09 0.02 -0.06
(1.03) (0.82) (0.45) (0.24) (0.20) (0.13) (0.15) (0.15)

Observations 299 298 266 754 754 754 754 754
Second semester

Cash incentives 0.44** 0.50*** -0.04 0.07 0.06* 0.05* 0.05** 0.02
(0.21) (0.18) (0.07) (0.05) (0.04) (0.03) (0.03) (0.02)
[0.03] [0.01] [0.60] [0.18] [0.07] [0.05] [0.05] [0.28]

Constant 2.27* 0.09 0.73 0.12 0.05 0.06 0.01 0.10
(1.28) (1.26) (0.60) (0.30) (0.20) (0.16) (0.15) (0.12)

Observations 211 210 197 754 754 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation tests
with 1,000 replications. Permutations were conducted within randomization clusters. “Overall days of sport” corresponds
to the number of days a student does sports or exercise in a normal week during the semester. “On-campus days of
sport” corresponds to the number of days a students does sports or exercise on-campus in a normal week during the
semester. “High intensity” indicates whether or not a student reports to generally be exhausted with strong perspiration
and breathlessness. “Weights”/gym” corresponds to weekly gym visits in this category. Students declared the category
when scanning their student ID at the gym entrance. “Other” corresponds to activities other than weights/gym. “Time
of day” corresponds to mean weekly gym visits in the morning (7 am to noon), afternoon (noon to 5 pm), and evening (5
pm to 10 pm). Covariates include students’ sex, age, visits to the gym prior to the start of the intervention period, as well
as indicators for having contributed to the student aid fund, being in the law track, Swiss nationality, speaking German
as a mother tongue, having been in high school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of
Switzerland, d) outside of Switzerland, and indicators of most frequent type of activity pre-treatment being a) team sports,
b) individual sports, c) gym and weights, d) group fitness, and e) other activities.
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Table B.6: Effect of incentives on general time use (2014, with covariates)

Study related Work & household Leisure

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Class Studying Commute Work Chores Sport Digital Media Friends Other leisure

First semester
Cash incentives 0.18 -0.53*** -0.11 0.20* -0.01 0.09 -0.02 -0.01 -0.01

(0.18) (0.20) (0.11) (0.11) (0.11) (0.08) (0.14) (0.14) (0.13)
[0.32] [0.01] [0.30] [0.08] [0.95] [0.26] [0.88] [0.95] [0.96]

Constant 4.17*** -0.47 0.63 -3.09 -0.98 0.87 2.32** 0.49 -1.28
(1.19) (1.40) (0.95) (2.58) (0.92) (0.76) (1.06) (1.26) (1.49)

Observations 300 298 300 291 300 298 297 297 284
Second semester

Cash incentives -0.03 0.11 -0.22** 0.06 -0.18 0.03 -0.13 -0.25 -0.31**
(0.22) (0.22) (0.11) (0.15) (0.13) (0.13) (0.20) (0.16) (0.15)
[0.88] [0.59] [0.09] [0.74] [0.22] [0.83] [0.53] [0.15] [0.04]

Constant 3.57** -0.30 1.33* -1.42 -1.97 1.29 2.44 2.22 1.93
(1.45) (1.43) (0.79) (1.79) (1.44) (1.02) (1.68) (1.41) (1.29)

Observations 212 212 210 206 210 210 210 211 204

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). Outcomes correspond to self-reported hours spent on the respective activities on a regular weekday.
Covariates include students’ sex, age, visits to the gym prior to the start of the intervention period, as well as indicators
for having contributed to the student aid fund, being in the law track, Swiss nationality, speaking German as a mother
tongue, having been in high school in the canton of a) St. Gallen, b) Zurich, c) in the non-German part of Switzerland, d)
outside of Switzerland, and indicators of most frequent type of activity pre-treatment being a) team sports, b) individual
sports, c) gym and weights, d) group fitness, e) other activities.

Table B.7: Effect of incentives on gym usage (2014, with block FE)

Semester Time of day

(1) (2) (3) (4) (5) (6)
Visits total 1st sem 2nd sem Morning Afternoon Evening

Cash incentives 0.16*** 0.20*** 0.11** 0.04* 0.08*** 0.04*
(0.05) (0.06) (0.06) (0.02) (0.03) (0.02)
[0.00] [0.00] [0.04] [0.06] [0.00] [0.08]

Constant 0.49*** 0.60*** 0.39*** 0.16*** 0.19*** 0.14***
(0.10) (0.12) (0.10) (0.05) (0.04) (0.05)

F-statistic
Observations 754 754 754 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Visits total” corresponds to average visits per week during the 20 treatment weeks in the first
year. “1st sem” corresponds to average visits per week during the 10 treatment weeks in the first semester. “2nd sem”
corresponds to average visits per week during the 10 treatment weeks in the second semester. All regressions include
randomization block fixed effects.
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Table B.8: IV estimates of effect of gym visits per week on educational outcomes (2014,
with block FE)

(1) (2) (3) (4) (5) (6) (7)
Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester
Observations 754 754 754 754 754

Second semester
Visits total 0.05 0.02 0.09 -0.06 -0.14 -0.02 -0.08

(0.16) (0.32) (0.17) (0.33) (0.34) (0.32) (0.33)
Observations 754 754 754 754 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. “Passed first year” corresponds to a binary indicator for whether
or not the student passed the first year curriculum in the first attempt. “Overall grade” corresponds to the average grade
over the first year course work weighted by the number of credits for each course. “Avg semester grade” correspond
to the average grades over the first and second semester course work weighted by the number of credits of each course.
“Business grade”, “Economics grade”, and “Law grade” correspond to the individual grades in the core courses in Business
I, Economics I, and Law I in the first semester and Business II, Economics II, and Law II in the second semester. Missing
indicates whether or not any of the first- or second-semester grades are missing. All grades are standardized to have mean
zero and standard deviation one. For all of the grade outcomes missings are set to the lowest grade before standardization.
The treatment variables are standardized to have mean zero and standard deviation one within cohort and randomization
sample. All regressions include randomization block fixed effects.

Table B.9: Effect of incentives on educational outcomes (2014, with block FE)

(1) (2) (3) (4) (5) (6) (7)
Passed first Overall Missing Avg semester Business Economics Law

year grade grade grade grade grade grade

First semester
Cash incentives -0.04 0.04 0.08 0.06 -0.01

(0.03) (0.07) (0.07) (0.07) (0.07)
[0.17] [0.55] [0.26] [0.40] [0.92]

Observations 754 754 754 754 754
Second semester

Cash incentives 0.01 0.01 0.02 -0.01 -0.03 -0.01 -0.02
(0.04) (0.07) (0.03) (0.07) (0.07) (0.07) (0.07)
[0.77] [0.94] [0.59] [0.86] [0.70] [0.95] [0.81]

Observations 754 754 754 754 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Passed first year” corresponds to a binary indicator for whether or not the student passed the
first year curriculum in the first attempt. “Overall grade” corresponds to the average grade over the first year course work
weighted by the number of credits for each course. “Avg semester grade” correspond to the average grades over the first
and second semester course work weighted by the number of credits of each course. “Business grade”, “Economics grade”,
and “Law grade” correspond to the individual grades in the core courses in Business I, Economics I, and Law I in the
first semester and Business II, Economics II, and Law II in the second semester. Missing indicates whether or not any of
the first- or second-semester grades are missing. All grades are standardized to have mean zero and standard deviation
one. For all of the grade outcomes missings are set to the lowest grade before standardization. All regressions include
randomization block fixed effects.
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Table B.10: Effect of incentives on health and health behavior (2014, with block FE)

Health Health behavior

(1) (2) (3) (4) (5) (6)
Good health Pain BMI Healthy nutrition Smokes Drinks regularly

First semester
Cash incentives -0.00 0.03 0.24 0.02 -0.03 0.02

(0.04) (0.03) (0.25) (0.06) (0.04) (0.05)
[0.91] [0.38] [0.37] [0.76] [0.47] [0.63]

Constant 0.77*** -0.02 22.59*** 0.58*** 0.14 0.16
(0.11) (0.02) (0.41) (0.13) (0.09) (0.10)

Observations 298 297 297 299 300 297
Second semester

Cash incentives -0.04 0.06* 0.51 -0.04 0.01 0.03
(0.05) (0.03) (0.31) (0.07) (0.05) (0.06)
[0.46] [0.07] [0.11] [0.62] [0.86] [0.68]

Constant 0.86*** 0.04 22.58*** 0.53*** 0.08 0.23*
(0.12) (0.08) (0.52) (0.16) (0.11) (0.14)

Observations 208 210 208 210 208 209

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). “Good health” indicates whether or not a student reports to be in good or very good health.
“Pain” indicates whether a student often felt physical pain during the semester. It is based on a five-point scale going
from always to never. The indicator takes one if students choose 1 or 2 and zero otherwise. “BMI” is calculated as follows:

BMIi = weighti
(heighti/100)2

where weighti is student i’s self-reported weight in kilograms and self-reported heighti the height

in centimeter. “Healthy nutrition” indicates whether or not a student cares strongly or very strongly about a healthy diet.
“Smokes” indicates whether or not a student smokes at the time of the survey. “Drinks regularly” indicates whether or
not a student reports to drink either beer, wine, liquor, or mixed drinks regularly. All regressions include randomization
block fixed effects.
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Table B.11: Effect of incentives on characteristics of sport and exercise (2014, with block
FE)

Self-reported activity Sports type Time of day

(1) (2) (3) (4) (5) (6) (7) (8)
Overall On-campus High intensity Weights/gym Other Morning Afternoon Evening

First semester
Cash incentives 0.02 0.22 -0.03 0.08 0.12*** 0.04 0.11*** 0.06*

(0.18) (0.16) (0.06) (0.05) (0.04) (0.03) (0.03) (0.03)
[0.90] [0.16] [0.59] [0.11] [0.01] [0.14] [0.00] [0.05]

Constant 2.11*** 1.74*** 0.69*** 0.40*** 0.20** 0.17*** 0.25*** 0.18***
(0.28) (0.42) (0.13) (0.11) (0.08) (0.05) (0.06) (0.07)

Observations 299 298 266 754 754 754 754 754
Second semester

Cash incentives 0.55*** 0.53** -0.02 0.05 0.07* 0.04* 0.05* 0.02
(0.21) (0.21) (0.07) (0.05) (0.04) (0.03) (0.03) (0.02)
[0.01] [0.02] [0.83] [0.37] [0.06] [0.09] [0.08] [0.30]

Constant 2.09*** 1.10*** 0.51*** 0.27*** 0.11** 0.14*** 0.14*** 0.11**
(0.35) (0.35) (0.16) (0.10) (0.05) (0.05) (0.05) (0.04)

Observations 211 210 197 754 754 754 754 754

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation tests
with 1,000 replications. Permutations were conducted within randomization clusters. “Overall days of sport” corresponds
to the number of days a student does sports or exercise in a normal week during the semester. “On-campus days of
sport” corresponds to the number of days a students does sports or exercise on-campus in a normal week during the
semester. “High intensity” indicates whether or not a student reports to generally be exhausted with strong perspiration
and breathlessness. “Weights”/gym” corresponds to weekly gym visits in this category. Students declared the category
when scanning their student ID at the gym entrance. “Other” corresponds to activities other than weights/gym. “Time
of day” corresponds to mean weekly gym visits in the morning (7 am to noon), afternoon (noon to 5 pm), and evening (5
pm to 10 pm). All regressions include randomization block fixed effects.

Table B.12: Effect of incentives on general time use (2014, with block FE)

Study related Work & household Leisure

(1) (2) (3) (4) (5) (6) (7) (8) (9)
Class Studying Commute Work Chores Sport Digital Media Friends Other leisure

First semester
Cash incentives 0.13 -0.54*** -0.10 0.23* 0.01 0.05 -0.05 -0.02 0.03

(0.18) (0.20) (0.11) (0.12) (0.11) (0.08) (0.13) (0.13) (0.13)
[0.50] [0.01] [0.38] [0.05] [0.93] [0.56] [0.76] [0.90] [0.82]

Constant 4.12*** 2.90*** 1.09*** 0.18 1.14*** 1.08*** 1.26*** 1.37*** 1.14***
(0.30) (0.51) (0.23) (0.18) (0.24) (0.22) (0.21) (0.35) (0.40)

Observations 300 298 300 291 300 298 297 297 284
Second semester

Cash incentives -0.00 0.11 -0.26** -0.07 -0.26* 0.04 -0.09 -0.23 -0.31**
(0.21) (0.22) (0.13) (0.17) (0.15) (0.13) (0.19) (0.17) (0.15)
[0.99] [0.66] [0.04] [0.70] [0.09] [0.80] [0.67] [0.18] [0.04]

Constant 3.46*** 2.67*** 1.07*** 0.14 1.24*** 0.97*** 1.94*** 1.51*** 1.03***
(0.44) (0.52) (0.20) (0.15) (0.25) (0.17) (0.39) (0.30) (0.29)

Observations 212 212 210 206 210 210 210 211 204

Notes: Values in parentheses present robust standard errors. *, **, and *** indicate statistical significance of the coefficient
on the 10, 5, and 1% level based on these standard errors. Values in squared brackets present p-values from permutation
tests with 1,000 replications. Permutations were conducted within randomization clusters following the procedure outlined
in Rosenbaum (2002). Outcomes correspond to self-reported hours spent on the respective activities on a regular weekday.
All regressions include randomization block fixed effects.
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