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ABSTRACT

Selection and Incentives under Time
Pressure: The Importance of Framing®

In this paper we investigate whether the framing of the incentives used to foster
participation into contexts characterized by high degrees of time pressure affects
individuals’ self-selection. At this aim we run a lab-in-the-field experiment structured in
two parts. The first part investigates individual characteristics that affect performance
under time pressure, while the second is devoted to analyze how the decision to work
under time pressure is affected by the reward/punishment framing of incentives. We find
that individuals characterized by a high degree of risk aversion perform worse under time
pressure. Nonetheless, when facing a penalty incentive scheme these individuals are more
likely to choose to work with strict term limits, suggesting that penalty contracts might
generate adverse selection problems.
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1. Introduction

Standard economic theory predicts no difference between positively framed schemes where bonuses
are paid after targets are met and — economically equivalent — negatively framed contracts that change the
reference point by prepaying bonuses and clawing them back if targets are unmet. However, a large number
of recent papers show that people work harder under loss than gain contracts, suggesting that employers
can improve effort simply by framing contracts as penalties (Hannan et al., 2005; Brooks et al., 2012; Fryer
et al., 2012; Hossain and List, 2012; Armantier and Boly, 2015; Hong et al. 2015; Levitt et al. 2016; Imas
etal., 2017; Pierce et al., 2020; Van der Stede, et al. 2018). A possible explanation is that the change in the
reference point incentivizes loss-averse individuals to increase effort in order to avoid losses.*

Most of the existing studies focus exclusively on the incentive effects of framing. However, as
pointed out by de Quidt (2018), it is also important to understand whether individuals are more or less likely
to accept reward framed contracts than loss framed contracts. The theoretical prediction is that individuals
will dislike penalty contracts and demand higher rewards to accept them. Nonetheless, the existing
empirical evidence shows ambiguous results (Armantier and Boly, 2015; Imas et al. 2017; de Quidt, 2018).

When framing the contracts, the target to meet is often defined in terms of performance. However,
this is not always the case. For example, for services and products where reliability is a key competitive
factor, the target is often also defined in terms of timing or deadlines. The peculiarity of such contracts,
aimed at incentivizing delivery on time, is that framing not only changes the reference point in terms of
base pay, but also in terms of deadlines: a strict deadline (joined with a high base pay) is chosen with loss
framed schemes, while a less stringent one (for a low base pay) is chosen in case of gain framed schemes.
In these situations, the deadline becomes part of the target to be reached and according to the type of
incentive scheme used it can be optimal to set different deadlines (El-Tannir, 2019). Individuals may be
more or less likely to enter into such types of contracts depending on the bonus/penalty framing of the
incentive scheme.

In this paper we contribute to the literature analyzing how framing affects selection by focusing on
a contest characterized by time pressure and by investigating how individual self-select into time pressure
environments according to the reward/punishment framing of incentives. Our aim is to understand whether
individuals who self-select into the contract are those best suited to work under time pressure conditions.
We answer our research question by running a lab-in-the-field experiment involving a sample of university
students sitting a computerized test being randomly assigned to two different treatments: a Bonus treatment
setting a less stringent deadline and allowing individuals to shift to the strict deadline and obtain a bonus,

and a Penalty treatment defining as reference point a strict deadline that individuals can change by paying

! Armantier and Boly (2015) show that changing the reference point can have ambiguous effects on effort due to an
inverse U-shaped relationship between incentives framing and effort provision. Moreover, Pierce et al. (2020) show
that the additional effort obtained through loss-framed incentives can be directed toward actions that harm overall
performance.



a penalty. Students were asked to choose whether to work under time pressure or not. Except for the
different reference point that has to change by design, the incentive schemes were payoff equivalent.

We firstly tested the impact of time pressure on students’ performance and find that working under
strict time limits has a negative effect on performance, which is especially detrimental for risk averse
students. This result is in line with findings by Dohmen et al. (2011), who, investigating the relationship
between cognitive and non-cognitive abilities, show that more risk averse individuals perform worse in a
test in which performance is related to speed and accuracy in applying a given correspondence rule under
time pressure (see also Dohmen et al., 2018).

As regards our main research question, asking how framing incentives in terms of bonus or penalty
affects selection into a time-pressured environment, we find that being assigned to the Penalty treatment
significantly increases the probability of choosing to work under time pressure. This is consistent with
results found by de Quidt (2018) who shows that the penalty framing increases job offer acceptance rate
relative to the bonus framing and by Imas et al. (2017) providing evidence of a higher willingness to pay
to participate in a real-effort task under the loss treatment than under the gain one. Interestingly, we also
find that the acceptance rate is heterogeneous according to individual risk aversion: while the Penalty
treatment for students in the first decile of the risk aversion distribution does not produce any effect on the
probability of deciding to work under time pressure, for those in the last two deciles it generates a
considerable increase. Then, the penalty incentive scheme, having strict deadlines as reference point, might
generate adverse selection problems as it induces also individuals who are unsuited to work under time
pressure to self-select into this environment.? Our results showing that framing effects interact with risk
aversion are consistent with results found by a number of recent studies, highlighting that for more risk
averse individuals the relationship between frame and choice is stronger (Huangfu, 2014; Biddle and
Marasinghe, 2019; Tabesh et al., 2019).2

This evidence can be explained considering that contracts framed as penalty set the reaching of the
goal as the default and give a penalty if one moves away from it (i.e. does not achieve the goal). In our
experiment the goal was also set in terms of amount of time employed to perform the task. In addition,
since by design the deadline is part of the reference point, in the penalty treatment time pressure is the
default, inducing individuals who are more affected by framing to stick with it. It has also to be considered
that the use of penalty contracts may bring individuals to perceive the base pay as uncertain (Brink and
Rankin, 2013), thus more risk averse individuals may choose to work under time pressure to make the base
pay certain and avoid the penalty due to using more time.

In the last part of the paper, we focus on the effect that bonus and penalty incentive schemes produce
on performance. In particular, we investigate whether individuals who self-selected into the time pressure

environment under the Penalty treatment obtain better results compared to individuals who made the same

2 Imas et al. (2017) find that loss aversion is a relevant factor in explaining willingness to accept under the loss
treatment, while de Quidt (2018) finds that acceptance behavior is not affected by loss aversion.
3The idea is that risk propensity moderates the relationship between frame and choice. For individuals with high risk
propensity, the strong dispositional tendency for risk-taking dominates the situational uncertainties (e.g. different
frames), and therefore, they are less influenced by situational mandates imposed by positive or negative frames.
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choice under the Bonus treatment. Results show that even if individuals freely choose to work with stringent
time constraints, their performance is negatively affected by time pressure. On the other hand, the Penalty
treatment does not produce any statistically significant differentiated effect. Nonetheless, when we consider
risk preferences, we find that more risk averse individuals perform worse into time pressure when they have
decided to work with stringent time limits under the Penalty treatment (compared to the performance they
get when the same choice has been made under the Bonus treatment).

Taken together, the results we find in the different steps of our experiment show that loss-framed
incentives to use limited time can generate adverse selection problems. Indeed, the penalty incentive
scheme, setting as default a strict deadline, induces individuals with a high degree of risk aversion to work
under time pressure, even if they tend to perform worse under binding time limits.

We contribute to the existing literature in different ways. First, we add to the few works that
investigate how framing affects selection. To the best of our knowledge, ours is the only study that
investigates this issue into a time-pressured environment. While a number of papers have considered how
bonus and penalty contracts affect performance under time pressure, no evidence is available on the effects
they produce on selection. Hannan et al. (2005) found that even though individuals prefer bonus contracts,
the effect of loss aversion leads to a higher effort choice under penalty contracts. Hossain and List (2012)
observed significantly higher team productivity under payments framed in penalty terms in a high-tech
manufacturing company in China. Fryer et al. (2012) and Levitt et al. (2016) examined the influence of
framed contracts respectively for teachers and students showing higher effort under loss than gain contracts.
Similar results are found by Imas et al. (2017) in a series of incentivized laboratory experiments. They also
show that individuals are more willing to accept penalty contracts than gain contracts. A preference for the
first type of contract is found also by de Quidt (2018) who runs six field experiments to study workers’
preferences over bonus and penalty contracts and in four of them finds a higher take-up of penalty contracts
(which disappears in the two experiments that manipulate salience). Nevertheless, having a higher number
of individuals deciding to join a given type of contract does not imply that these individuals are well suited
to perform under that contract. By comparing individual characteristics associated with good performance
under time pressure with the characteristics of individuals choosing to work under binding deadlines we
are able to offer some evidence on this issue. Finally, we innovate the existing evidence by collecting data
through a lab-in-the-field experiment. That is, we combine the advantages of laboratory experiments (in
terms of having a randomized setting where making ceteris paribus changes in the exogenous variables,
enhancing control and observing variables that cannot be directly observed in the field) to the advantages
of field experiments (in terms of observing subjects in a task belonging to their real life thus reducing
perceived artificiality of the task and increasing the external validity of the results).

The paper is organized as follows. In Section 2 we describe the experiment. In Section 3 we present
the data and conduct balance checks. In Section 4 we analyze the relationship between time pressure and
performance. In section 5 we examine how framing affects selection into a time-pressured environment. In
section 6 we analyze the impact of bonus and penalty incentive schemes on individual performance under

time pressure. Section 7 concludes.



2. Experimental Design

We collect our data using a lab-in-the-field experiment. Like a lab experiment, our subjects perform a
computerized task in a lab where each subject has his own computer and cannot look at other participants’
screen nor interact with them. Instructions are read aloud at the beginning of the experiment and before
each relevant part.* Like a field experiment, subjects are evaluated on an activity that belongs to their daily
lives.

Our experiment involved 185 students enrolled in the academic year 2016-2017 at the course of
Principles of Economics offered by the Degree Course in Law (5 years) at the University of Calabria.> The
course was held during the second semester (from February to June), it was compulsory and worth 9 credits,
corresponding to 63 hours of teaching and to a nominal 250 hours of study. All students (213) attended the
lectures in the same room, at the same time and with the same instructor and teaching material.

At the beginning of the course, we informed students that they could choose between two different
exam schemes: the “standard exam” to sit at the end of the course with questions and exercises covering
the whole course program and an “alternative exam” scheme.®

The alternative exam scheme, related to the experiment and involving time pressure, was composed
of two tests, each covering half of the program, to be taken right after the first half of the course
(intermediate test) and at the end of it (final test), respectively.

The intermediate test — which we take into consideration in our experiment —was computerized using
z-Tree (Fischbacher, 2007) and was structured into two parts. The first part was aimed at testing the impact
of time pressure on students’ performance in order to understand which are the individual characteristics
associated with good performance under time pressure and at evaluating whether the time limits imposed
to treated and control students were adequate to create the conditions associated to “time pressure” and
“absence of time pressure”. It was composed of 12 questions (correct answers, according to the degree of
difficulty of the questions, were worth 1 or 2 points, while wrong and missing answers were worth zero
points), which were divided into two blocks - equivalent in terms of difficulty - of 6 questions. For one
block students had a time span of 6 minutes to answer, while for the other they had 12 minutes. The order
of the blocks was randomized across students. Then, similarly to Kocher et al. (2019), time limits are

imposed at “block level” and not on each question. The time available for completing each block of

4 Students were not allowed to ask in private clarifying questions.

5> The University of Calabria is a middle-sized public university located in the South of Italy. It has currently about
29,000 students enrolled in different Degree Courses and at different levels of the Italian University system. Since the
2001 reform, the Italian University system is organized into three main levels: First Level Degrees (3 years of legal
duration), Second Level Degrees (2 further years) and Ph.D. Degrees. In order to gain a First Level Degree, students
have to acquire a total of 180 credits. Students who have acquired a First Level Degree can undertake a Second Level
Degree (acquiring 120 more credits). After having accomplished their Second Level Degree, students can apply to
enroll for a Ph.D. However, in some degrees, such as Law and Medicine, the First and the Second Level Degrees are
coupled together with a Degree lasting 5 and 6 years respectively.

8 The instructions given to the students are reported in Appendix A.
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guestions was displayed on the computer screen of the student before the beginning of the block. The
maximum grade that students could obtain in this part of the exam was 16 points.

The second part of the intermediate test was instead aimed at investigating the impact of framing on
individual decisions to work under time pressure. More precisely, it was designed to analyze if framing the
choice of time pressure as giving the possibility to gain bonus points instead of avoiding losing points
(penalty) affects selection into time pressure. In this part, students were required to answer 12 questions.
They could choose whether to answer in 24 minutes or 12 minutes: when answering in 24 minutes, correct
answers were worth 1 or 2 points depending on the difficulty of the question and wrong and missing answers
were worth zero points; when completing the task within 12 minutes, correct answers were worth 1.25 and
2.5 points, respectively and there was still no penalty for wrong and missing answers.

The choice was proposed under two economically equivalent and randomly assigned incentive
schemes: Bonus treatment and Penalty treatment. Students in the Bonus treatment were described the task
as requiring to answer 12 questions in 24 minutes and were given the opportunity to choose to reduce the
time to 12 minutes to have a bonus of 0.25 and 0.5 for the questions worth 1 and 2, respectively, when
using 24 minutes. In the Penalty treatment, students were described the task as requiring to answer 12
guestions worth 1.25 or 2.5 points, depending on the difficulty, in 12 minutes and they were given the
opportunity to decide to increase the time available to complete the test to 24 minutes at the cost of losing
either 0.25 or 0.5 for the questions worth 1.25 or 2.5 points, respectively. Thus, in both treatments, thanks
to the bonus obtained/penalty avoided, when working under time pressure students could gain at this part
of the exam a maximum of 20 points instead of the 16 points they could get when working without time
pressure.

After reading the instructions, students in the Bonus treatment were asked “Please, choose if you
want to answer using 24 minutes or using 12 minutes and increasing by 0.5 and 0.25 the mark of the
questions worth 2 and 1 points, respectively”. Students in the Penalty treatment were posed the same
question with the following framing “ Please, choose if you want to answer using 12 minutes or using 24
minutes and decreasing by 0.5 and 0.25 the mark of the questions worth 2.5 and 1.25 points, respectively”.
Below the question, they saw a button with written “12” and a button with written “24” and they had to
press one of the two buttons in order to make the choice. Thus, even if by design the two treatments having
a different framing involve a different default, the question used to study selection was posed in such a way
to have students belonging to different treatments making the same choice between the two options
(although framed differently) and not deciding whether to move away from the option set as the default.
Students had a minute of time to make their decision.

As we wanted to investigate whether framing effects were short lived or persist also once individuals
had the time to better realize their choices, after 8 minutes from their first decision we gave to students the
opportunity to make again the same choice. Therefore, they could take the same decision or change it. More
precisely, keeping the framing as described above, we asked whether they wanted to accomplish the exam
in other 4 minutes or have 16 additional minutes of time. We also reminded students about the points gained

(lost) in each case.



The time limits imposed at the first and second part of the test were decided based on our previous
experience in order to create the conditions of time pressure and absence of time pressure, respectively. In
fact, previous experience with students’ behavior at a pilot test has shown that the average amount of time
necessary to complete a block of 6 questions was about 9 minutes, while the average amount of time
students’ took to complete the second part of the test was 18 minutes. Thus, a time span of 12 and 24
minutes to answer the first and second set of questions respectively can be considered as well beyond the
time even slow students typically need to accomplish the task (meaning that this does not introduce any
time pressure). Instead, a time span of 6 minutes for a block of 6 questions and 12 minutes for the 12
guestions of the second part does create time pressure. This judgment is supported by results presented in
Section 3 showing that students’ performance is negatively affected by time pressure.’

The grade obtained in the intermediate test was given by the sum of the grades obtained in both parts
of the test. Thus, it could reach a maximum of 32 for students deciding to work without binding time limits
in the second part of the test and a maximum of 36 points for students deciding to work under time pressure.

The final test — to be taken at the end of the course to complete the exam in the alternative scheme —
consisted of questions and exercises covering all the remaining teaching material and allowing students to
score a maximum of 32 points on the basis of their absolute performance (with a time of 90 minutes).® The
final grade obtained by those who participated in the experiment was given by the average of the grades
obtained in the intermediate and final tests.® Students scoring less than 18 on average did not pass the exam
and had to retake the standard exam.

As required by the University, for ethical reasons, students were free to join the experiment and free
to leave it at any point (after registering for the experiment or having taken the intermediate test) and sit the
standard exam. In the Italian University system, usually students are allowed to retake an exam 5 times a
year. However, students typically cannot retake during the year an intermediate exam and, if they fail it,
they have to take the standard exam (without the possibility to split the class workload into two parts).

Students were given one week to choose whether to join the experiment or to take the standard exam.
To join the experiment students had to fill out an on-line form in which they were also required to complete
a short survey on their expectations on the exam, their family background and their loss aversion, risk and
time preferences. The aim was that of collecting information on a number of individual characteristics that
might drive both selection into time pressure and affect performance under strict time constraints. Students
were assured that their answers would not be read before the tests were graded.

Once the list of participants had been obtained (211 students), they were stratified by their High
School Grade (divided into quartiles) and gender and randomly assigned to two different treatments: Bonus

and Penalty.

7 We are aware that any exam induces a stressful environment by itself. However, this feeling of stress is present both
for students performing under time pressure and for those with no strict time limits and then it does not hamper the
internal validity of our experimental design.
8 The final test, similarly to the standard exam, was conducted following the standard rules without any increase in
time pressure. For this reason, we do not analyze the related outcomes.
® Pass grades range from 18 to “30 cum laude,” which was obtained by students obtaining an average grade higher
than 30.
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A total of 185 students (about 88% of the 211 students who decided to join the experiment) showed

up at the test, 95 students belonging to the Bonus treatment and 90 to the Penalty treatment.

3. Descriptive Statistics and Balance Checks

The design of the experiment produced three subsamples of students: those who enrolled in the course
(213), those who joined the experiment (211) and those who actually showed up at the intermediate test
(185).

In the first two columns of Table 1 we provide descriptive statistics separately for the first and last
subsamples. We do not consider separately students who joined the experiment by registering for the
intermediate exam because only two students enrolled in the course decided to not sign up for the alternative
exam scheme. About 65% of students attending the course are female and this is very close to the percentage
of women who actually took the test (66%). The average age of students is 20 in both subsamples.

Students enrolled in the course obtained an average High School Grade of 88.5 which rises to an
average of 89 for students taking the test. About 66% of students enrolled in the course had studied in a
Lyceum, while this percentage increases to 68% among those who actually took the test.°

We have also collected an additional measure of individual ability by including in the on-line survey
a question asking the grade they expected to obtain at the exam. Students enrolled in the course report an
average expected grade of 25.6, while students showing up at the exam have an average expected grade of
25.7. In addition, as the small literature investigating individual performance under time pressure has
highlighted the relevance of risk aversion we have also collected data on this individual attitude. More
precisely, we asked the following question: “We would like to ask you a hypothetical question that you
should answer as if the situation was a real one. There is the lottery A which allows you to obtain, with the
same probability, either €100 or €0 (that is, if you toss a coin, you will earn zero if it comes up heads and
zero if it is tails). Please choose what you prefer in the following 9 decisions”.!! Students are then asked to
choose between the lottery and the certain amount 10, 20, 30, 40, 50, 60, 70, 80 and 90. We built the variable
Risk Aversion taking values from O (for participants who prefer the lottery to a certain amount of €90) to 9
(for people who prefer to receive €10 instead of playing the lottery). Some students gave inconsistent
answers to the list of questions eliciting risk attitudes by switching more than once between the lottery and
the certain amount. We exclude these students from our analysis. Risk Aversion is on average 5.6 in both

subsamples (198 consistent students enrolled in the course and 172 showed up at the exam).'?

101n 1taly, after lower secondary school pupils choose between a ‘more academically oriented track’ (Lyceum), or a
more labor market-oriented track (Technical or Vocational). Students coming from more educated families typically
choose a Lyceum, while those from poorer socio-economic backgrounds tend to enroll at vocational schools.

11 Given that our experiment relies on a real life situation it was difficult to use incentivized elicitations procedures.
However, as shown by a number of papers, survey data are quite good predictors of actual risk taking behavior in
lottery experiments (Dohmen et al., 2011; Lénngvist et al., 2015; Chuang and Schechter, 2015).

12 We have also asked a question to elicit students’ loss aversion as in Essl and Jaussi (2017). Students had to make
six choices of whether or not to play a lottery. In each lottery, the winning price was set at €60 and the losing price
varied from €20 to €70. There was a 50/50 chance of receiving either €60 or the losing price. Loss Aversion takes
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Since our alternative exam scheme allowed students to use the extra marks gained at the intermediate
test (they could gain 4 extra marks as the maximum mark was set at 36 while the maximum grade in the
Italian system is 30 cum laude, which is obtained by students getting 31 and 32) for the final test held at
the end of the course, we have also collected information on students’ time preferences. We asked the
following hypothetical question: “Imagine that you have won €100.000 in a lottery. The full amount of
money you have won will be available to you in one year, but you can have your winnings immediately if
you give up a part. What would be the largest amount of money you would be prepared to give up in order
to have your money immediately?”” Respondents could select an amount of €0, €2.000, €4.000, €6.000,
€8.000, €10.000, €12.000, €14.000, €16.000, €18.000, €20.000, € 22.000. We created the variable Discount
Rate taking values from 0 to 0.22. On average the discount rate is 4.7% for students enrolled in the course
and 4.6% for students taking the test, respectively.

In the second part of the intermediate test, about 79% of students decided to work under time pressure
when firstly asked to choose (TPFirstChoice) and about 62% of them decided to work under time pressure
when given the possibility to take again the same decision (TPSecondChoice). About 19% of the sample
changed her\his mind when asked to choose for the second time and from the time pressure setting switched
to the no time pressure one.

Students obtained on average a grade of 3.7 in the first part of the intermediate test when working
under time pressure and 4.6 when working without time pressure (both grades range from 0 to 8). In the
second part of the intermediate test, instead, students obtained a grade of about 10 (net of any bonus and
ranging from 0 to 16). The points lost because students did not attempt the answer are 1.5, 0.16 and 0.97 in
the first part with time pressure, without time pressure and in the second part, respectively. The points lost
because students gave a wrong answer are 2.8, 3.3 and 7.5 in the first part with time pressure, without time
pressure and in the second part, respectively. On average students obtained a bonus/avoided a penalty of

1.2 points (0.95 was the bonus obtained and 1.5 the penalty avoided).

values from O (for students who accept the lottery with a losing price of €70) to 6 (for students who refuse all lotteries)
and is on average 4. However, 23 students reported inconsistent answers. Therefore, we decided to not consider this
variable in our main analysis to increase the sample size and we report the results of our estimates including the
indicator of Loss Aversion among controls in Appendix B. This measure is positively correlated to risk aversion
(+0.311, p-value 0.000). As in de Quidt (2018), we find that loss aversion does not affect neither the choice to work
under time pressure nor performance under strict deadlines. To handle the strict correlation between our measures of
loss and risk aversion, we have also developed an across-individual ordinal measure of loss aversion, where loss
aversion is the difference between a subject's percentile of safe choices in the risk task and their percentile of safe
choices in the loss task. In addition, we have regressed loss task safe choices on risk task safe choices and used the
predicted residual as a measure of loss aversion. In both cases results are similar to those found using Loss Aversion
and reported in Appendix B.
9



Table 1. Descriptive Statistics. Mean and SD

Enrolled at  Taking the Bonus Penalty Difference Sample Sample:
the course Exam (p-value) Diff (p-value)
@ (2 3) 4 ©)] (6) )
Penalty 0.513 0.512
(0.501) (0.501)
Female 0.653 0.665 0.674 0.656 0.018 0.680 0.003
(0.477) (0.473) (0.471) (0.478) (0.795) (0.468) (0.964)
Age 20.086 20.007 20.030 19.982 0.048 20.018 0.063
(1.195) (1.064) (1.146) (0.975) (0.760) (1.086) (0.703)
High School Grade 88.465 89.011 88.821 89.211 -0.390 89.122 -0.180
(9.796) (9.407) (9.088) (9.779) (0.779) (9.447) (0.901)
Lyceum 0.657 0.681 0.695 0.667 0.028 0.692 0.026
(0.476) (0.467) (0.463) (0.474) (0.684) (0.463) (0.714)
Expected Grade 25.592 25.724 25.505 25.956 -0.450 25.738 -0.465
(2.926) (2.924) (3.420) (2.283) (0.296) (2.923) (0.299)
Risk Aversion 5.586 5.616 5.420 5.821 -0.401 5.616 -0.401
(2.363) (2.318) (2.343) (2.288) (0.258) (2.318) (0.258)
Discount Rate 0.047 0.046 0.043 0.050 -0.007 0.045 -0.004
(0.056) (0.055) (0.051) (0.059) (0.383) (0.053) (0.667)
TPFirstChoice 0.789 0.716 0.867 -0.151 0.779 -0.176
(0.409) (0.453) (0.342) (0.012) (0.416) (0.005)
TPSecondChoice 0.616 0.516 0.722 -0.206 0.610 -0.203
(0.488) (0.502) (0.450) (0.004) (0.489) (0.006)
TPSwitch 0.189 0.232 0.144 0.087 0.186 0.061
(0.393) (0.424) (0.354) (0.132) (0.390) (0.306)
Grade part | TP 3.703 3.695 3.711 -0.016 3.738 -0.046
(1.779) (1.631) (1.933) (0.950) (1.792) (0.867)
Grade part | not TP 4,578 4.411 4,756 -0.345 4,581 -0.399
(1.887) (1.854) (1.916) (0.215) (1.904) (0.170)
Grade part 11 9.995 9.674 10.333 -0.660 10.048 -0.517
(3.636) (3.768) (3.480) (0.218) (3.599) (0.348)
Missings part | TP 1.514 1.484 1.544 -0.060 1.488 -0.046
(2.003) (2.128) (1.873) (0.839) (1.963) (0.878)
Missings part | notTP 0.157 0.200 0.111 0.089 0.169 0.097
(0.693) (0.846) (0.484) (0.385) (0.718) (0.378)
Missings part |1 0.972 0.771 1.183 -0.412 1.023 -0.478
(2.190) (1.944) (2.416) (0.201) (2.255) (0.165)
Mistakes part | TP 2.784 2.821 2.744 0.077 2.773 0.092
(1.961) (1.968) (1.963) (0.791) (1.956) (0.759)
Mistakes part | notTP 3.265 3.389 3.133 0.256 3.25 0.302
(1.891) (1.853) (1.933) (0.359) (1.908) (0.300)
Mistakes part 11 7.499 7.618 7.372 0.246 7.371 0.183
(3.874) (4.079) (3.663) (0.667) (3.778) (0.751)
Bonus/Penalty points 1.216 0.947 1.500 -0.553 1.217 -0.513
(1.163) (1.128) (1.137) (0.001) (1.169) (0.004)
Observations 213 185 95 90 172

Notes: In columns (1) to (4) and (6) we report standard deviations in parentheses. In column (5) we report in
parentheses p-values for the test of equality of means. In column (7) we report differences between Bonus and Penalty
treatments in the sample and in parentheses p-values for the test of equality of means. In column (1) Risk Aversion
refers to a sample of 198 students who made consistent choices; in column (2) to 172 students and in columns (3) and

(4) to 88 and 84 students, respectively.

Treatment groups are evenly balanced in the subsample of students joining the experiment by design. In

columns (3) and (4) we report descriptive statistics separately by treatment groups in the subsample of

students showing up at the exam and in column (5) the differences of means and p-values of tests of equality

of variables’ means between treatments. Data regarding predetermined characteristics show that we are
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unable to reject the hypothesis that the randomization was successful in creating comparable treatment
groups as regards observable characteristics also in the subsample of students showing up at the exam. As
regards experimental variables, it emerges that students in the Penalty treatment choose to work under time
pressure significantly more than students in the Bonus treatment and that the bonus points gained are
significantly smaller than the penalty points avoided.*?

In columns (6) and (7) we report descriptive statistics and test of the differences between the Bonus
and the Penalty treatment (as in columns 2 and 5) for the sample of students used in the main analysis, that
is the subsample of students taking the exam that has consistent risk preferences. Also in this subsample
we cannot reject the hypothesis that the randomization was successful in creating comparable treatment

groups as regards observable characteristics.

4. Time pressure and students’ performance

In this section, we analyze students’ performance in the first part of the exam in which they were asked to
answer to two sets of six questions, one under time pressure and the other with an adequate amount of time.
If our design really induces time pressure, our hypothesis is to observe a better performance in the set of
guestions for which we allowed more time.

In order to investigate the effectiveness of our design, we reshape our dataset in such a way to obtain
two observations for each student, one when working under time pressure and the other without time
pressure. Thus, we create the dummy variable TP taking the value of 1 for the observations belonging to
the time pressure environment and O otherwise, and a variable Grade part | which represents students’
performance under time pressure when TP is equal to 1 and without time pressure when TP is equal to 0.

Table 2 reports individual fixed effects estimates for the impact of time pressure on students’
academic performance. In all our regressions, standard errors are corrected for heteroscedasticity and
clustered at the student’s level. The first specification controls only for the impact of time pressure. We
find that students’ performance is significantly lower when they work under time pressure: on average the
grade obtained is about 0.84 points lower compared to that obtained without time pressure. This reassures
us that we have really induced time pressure.

In column (2) to investigate which are the individual characteristics that affect performance under
time pressure, we have included among controls the interaction term TP*Female, the interaction terms
between TP and our three measures of individual ability (TP*High School Grade, TP*Expected Grade and
TP*Lyceum respectively) and the interaction terms between TP and our measures of risk (TP*Risk

Aversion) and time preferences (TP*Discount Rate).** We find that students with a higher degree of risk

13Estimation results from a Linear Probability Model (not reported) on the full sample of students enrolled in the
courses show that none of the above described predetermined characteristics significantly affects the probability of
sitting the exam.

14 Time preferences might be correlated to risk aversion and our results may be driven by the fact that more patient

individuals are more risk averse (De Paola, 2013).
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aversion tend to perform worse under time pressure®®: the interaction term is negative and statistically
significant at the 5 percent level. Individuals characterized by a risk aversion of 1 point higher than the
mean (that is 5 in our sample) suffer a penalty of about 1.24 points.'® However, none of the other interaction
terms is statistically significant implying that the effect of time pressure is not related neither to individual
ability!” nor to time preferences (similar results are found by De Paola and Gioia, 2016).

As shown in column (3), the worsening in performance under time pressure as risk aversion increases
holds true also when we exclude from our set of regressors all the interaction terms that were not statistically
significant in the previous specification. Our result is in line with findings by Dohmen et al. (2011), who,
investigating the relationship between cognitive and non-cognitive abilities, show that more risk averse
individuals perform worse in a test under time pressure (see also Dohmen et al., 2018)

In columns (4) to (6) we investigate whether the worse individual performance under time pressure
is driven by the fact that students do not attempt all the questions or by mistakes. In column (4) we consider
as dependent variable the points lost due to students not attempting to answer the questions (Missings part
1) (including among regressors our full set of controls). We find that time pressure significantly increases
the number of points lost because of missing answers. However, we do not find statistically significant
differences according to the degree of risk aversion: the interaction term TP*Risk Aversion is positive but
far from being statistically significant.

In column (5) we consider as outcome variable the number of points lost due to writing incorrect
answers (Mistakes part I). We find that the interaction term TP*Risk Aversion is positive implying that risk
averse students tend to give more incorrect answers under time pressure. However, the effect is imprecisely
estimated. In column (6) to investigate whether students instead of making mistakes tend to skip the
guestions when they do not know the answer or have doubts about it, we include among control variables
the points lost due to skipped questions. We find that controlling for missing points, for students with a risk
aversion equal to the mean the impact of time pressure on incorrect answers is positive but not statistically
significant. On the other hand, for students with a degree of risk aversion higher than the mean, working
under time pressure produces a statistically significant increase in the number of points lost due to mistakes.
The interaction term between TP*Risk Aversion attracts a coefficient of about 0.19 statistically significant
at the 5 percent level, implying that an increase of one point in risk aversion produces an increase in the

points lost due to mistakes of about 0.08 SD.*®

15 We have checked whether our design selects out the risk seeking students and we have found no evidence of this.
Mann-Whitney two-sample statistic shows that students enrolled at the course but not taking the exam and those taking
the exam have the same risk aversion distribution.
16 Qualitatively the same results are found when we include among controls the interaction variable
TP*Loss_Aversion. While this interaction term is negative but not statistically significant at standard levels, the
interaction term TP*Risk_Aversion remains negative and statistically significant at the 10 percent level. See Appendix
B, Table B1 column (1).
17 Ability matters but its effect is relevant independently of time pressure conditions (the interaction term is not
statistically significant).
18 The order of the time pressure/non-time pressure environments was varied in the first part of the intermediate test
by randomly assigning some students to be exposed to time pressure in the first set of questions and other to experience
time pressure after having already worked in a no time pressure environment. Our results are robust when we also
control for order effects. Having experienced time pressure in the first set of questions does not affect the grade.
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Table 2. Time Pressure and Students’ Performance in Part |

Grade Grade Grade Missings  Mistakes  Mistakes
part | part | part | Part | Part | Part |
@) ) ®) 4) (5) (6)
TP -0.8430***  -1.0364*  -0.7218***  1.0490** -0.0126 0.7586
(0.2414) (0.5566) (0.2472) (0.4905) (0.6341) (0.5586)
TP*Risk Aversion -0.2023**  -0.1966** 0.0584 0.1439 0.1868**
(0.0945) (0.0899) (0.1339) (0.1473) (0.0946)
TP*Female 0.0905 0.0210 -0.1114 -0.0960
(0.5145) (0.4900) (0.5862) (0.4902)
TP*High S. Grade 0.0073 -0.0071 -0.0002 -0.0054
(0.0274) (0.0272) (0.0331) (0.0265)
TP*Expected grade -0.0337 0.0693 -0.0356 0.0154
(0.0793) (0.0826) (0.1142) (0.0820)
TP*Lyceum 0.3707 0.3188 -0.6895 -0.4552
(0.5252) (0.5016) (0.6443) (0.5145)
TP*Discount Rate -2.6795 1.4447 1.2348 2.2968
(4.9921) (4.1976) (5.6479) (4.8533)
Missing answers -0.7351***
(0.0898)
Constant 4.5814***  45814***  45814*** 0.1686 3.2500***  3.3739***
(0.1207) (0.1196) (0.1185) (0.1174) (0.1441) (0.1128)
Observations 344 344 344 344 344 344
Adjusted R-sq 0.303 0.316 0.328 0.096 0.057 0.391

Notes: Standard errors (corrected for heteroskedasticity) are reported in parentheses. The symbols ***, ** *
indicate that the coefficients are statistically significant at the 1, 5 and 10 percent level, respectively.

In Table 3 to check the robustness of our results to a different functional form of risk aversion, we consider
among regressors the dummy variable Averse, which has the value of 1 for respondents with a degree of
risk aversion higher than 5, and the interaction term between Averse and TP. We replicate the same
specifications reported in Table 2. As shown in the first two columns, the negative impact of time pressure
on performance is mainly driven by risk averse students: in both specifications the coefficient attracted by
the dummy variable TP is negative but not statistically significant, while the interaction term TP*Averse is
always negative and statistically significant, showing a worsening in the performance of these students of
about 1 point. In column (3), where we analyze the impact of time pressure on points lost due to skipped
guestions, we do not find any statistically significant difference according to risk preferences. Instead, in
columns (4) and (5) consistently with results reported in Table 2, we find that when working under time
pressure students who are more risk averse tend to lose more points due to incorrect answers, even when
we control for the number of skipped questions.

All the results described above hold qualitatively the same when instead of controlling for

individual fixed effects we simply estimate an OLS model.
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Table 3. Time Pressure and Students’ Performance in Part | using as control the dummy Averse

Grade Grade Missings  Mistakes  Mistakes
part | part | Part | Part | Part |
) ) ©) (4) ()
TP -0.4003 -0.1277 1.2340* -0.8337 0.0485
(0.6695) (0.4669) (0.7062) (0.8094) (0.6567)
TP*Averse -0.9903* -0.9843* -0.1871 1.1774* 1.0437*
(0.5554) (0.5421) (0.6043) (0.6903) (0.5323)
TP*Female 0.0133 0.0339 -0.0472 -0.0230
(0.5099) (0.4847) (0.5680) (0.4811)
TP*High S. Grade 0.0052 -0.0024 -0.0028 -0.0045
(0.0274) (0.0269) (0.0319) (0.0261)
TP*Expected grade -0.0370 0.0636 -0.0266 0.0189
(0.0769) (0.0827) (0.1114) (0.0796)
TP*Lyceum 0.3872 0.2872 -0.6745 -0.4691
(0.5242) (0.4984) (0.6346) (0.5117)
TP*Discount Rate -2.3809 1.3207 1.0602 2.0043
(5.1177) (4.0980) (5.6349) (4.9585)
Missing answers -0.7149***
(0.0880)
Constant 4.5814*** 4 5814*** 0.1686 3.2500***  3.3705***
(0.1198) (0.1187) (0.1175) (0.1424) (0.1123)
Observations 344 344 344 344 344
Adjusted R-squared 0.322 0.314 0.110 0.092 0.406

Notes: Standard errors (corrected for heteroskedasticity) are reported in parentheses. The symbols *** ** *
indicate that the coefficients are statistically significant at the 1, 5 and 10 percent level, respectively.

5. Bonus and Penalty framing and selection into time pressure

environments

This section is devoted to analyze how the framing of the incentive to use limited time affects self-selection
into time pressure. Research indicates that penalty framing, despite less prevalent than bonus framing,
induces agents to exert more effort (Hannan et al., 2005; Brooks et al., 2012; Hossain and List, 2012; Imas
etal., 2017). If individuals anticipate this effect, we would expect that under the penalty framing individuals
are more likely to choose to work under time pressure (Imas et al. 2017). We will also investigate whether
individuals endowed with particular characteristics are more sensitive to framing effects. In particular, we
will analyze if individuals with different risk preferences react differently, this to inquire about adverse
selection effects given the evidence discussed in the previous section showing that time pressure is
especially detrimental for more risk averse students.

Table 4 reports OLS estimates for the impact of our treatment on the decision to work under time
pressure. The dependent variable is the dummy variable TPFirstChoice taking the value of one for students
who have decided to work under time pressure when firstly proposed to do so and zero otherwise. In this
setting we have one observation for each student and in all our regressions standard errors are corrected for
heteroscedasticity. The first specification controls only for the impact of our treatment using the dummy
variable Penalty. Being assigned to the Penalty treatment significantly increases the probability of choosing
to work under time pressure by about 18 percentage points. The effect we find is quite a large one: while

individuals under the Bonus treatment have an average probability of choosing the time pressure setting of
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about 70%, for individuals in the Penalty treatment this probability rises to about 87%. The treatment effect
remains significant and similar in magnitude also when we control for individual predetermined
characteristics, individual preferences and for performance in the first part of the exam (column 2). This
result is consistent with results found by de Quidt (2018) and Imas et al. (2017).

In column (3), to investigate whether individuals with different risk attitudes respond differently to
framing effects, we include among regressors the interaction term Penalty*Risk Aversion (demeaned). We
find that an increase of one point in the degree of risk aversion increases the probability of choosing to
work under time pressure by about 5 percentage points for students exposed to the Penalty treatment (the
effect is statistically significant with a p-value=0.053). This implies that while the Penalty treatment for
students in the first decile of the risk aversion distribution (a degree of risk aversion lower than two) does
not produce any effect on the probability of deciding to work under time pressure, for those in the last two
deciles (a degree of risk aversion higher than seven) it generates an increase of about 30 percentage points.
These results hold true also when including the full set of interaction terms. As shown in column (4) the
interaction term Penalty*RiskAversion is still positive but less precisely estimated (p-value=0.138). As
regards the other interaction terms, we do not find statistically significant effects.

To better investigate the differentiated effect of the Penalty treatment according to individual risk
attitudes, in columns (5) and (6) we run separate regressions for individuals with a degree of risk aversion
below and above the mean value, respectively. We find that, while for individuals with a low level of risk
aversion being assigned to the Penalty treatment does not affect the probability of choosing to work under
time pressure, when individuals with a high degree of risk aversion are framed the possibility to work under
time pressure as the chance to avoid losing points instead of gaining extra points, they are more likely to
choose to work under time pressure. The effect for risk averse individuals is large (+29 percentage points)
and highly statistically significant. In column (7) we test whether this difference is statistically significant
running our estimates on the whole sample and including among regressors the dummy variable Averse and
the interaction term Penalty*Averse. The interaction term is positive and statistically significant with p-
value=0.018.

Similar results are obtained also when we estimate a Probit model (results not reported).

As far as control variables are concerned, it is interesting to notice that it is very difficult to identify
specific characteristics that are correlated to a higher probability of deciding to perform under time pressure.
Most of our observable individual characteristics do not show any statistically significant correlation.*®

All in all, we find that framing affects selection into time pressure and that penalty framing is more
likely to induce risk averse individuals to choose to work with stringent time limits. This evidence, coupled

with our finding of the previous section, suggests that the penalty incentive scheme, changing the reference

19 We only find that students with better High School Grade tend to prefer the environment without time pressure.
More precisely, when we consider separately individuals with low and high risk aversion, we find that individuals
characterized by high risk aversion who have obtained a good performance in terms of High School Grade have a
lower probability of choosing to work under time pressure, while no effect emerges for individuals with lower levels
of risk aversion.
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point towards a strict deadline joined with a high base pay, negatively affects self-selection because it

induces individuals to choose to work under time pressure even when they are not cut out for it.2°

Table 4. Selection into time pressure environments. Dependent variable TPFirstChoice

Whole Whole Whole Whole Low Risk  High Risk Whole
Aversion Aversion
1) ) @) (4) (5) (6) (@)
Penalty 0.1759***  (0.1807*** (0.1493**  0.1165 0.0799 0.2892*** -0.0638
(0.0618) (0.0656) (0.0650)  (0.2541) (0.0887) (0.1076) (0.2731)
Risk Aversion -0.0075 -0.0325 -0.0302
(0.0135) (0.0208)  (0.0215)
Penalty*RiskAversio 0.0528* 0.0413
n
(0.0271)  (0.0277)
Averse -0.2338**
(0.0946)
Penalty*Averse 0.3263**
(0.1363)
Female 0.0007 0.0155 0.0303 0.2629**  -0.2458*** 0.0118
(0.0678) (0.0683)  (0.1131) (0.0994) (0.0855) (0.1116)
High School Grade -0.0062 -0.0080** -0.0141**  -0.0004 -0.0107*  -0.0143**
(0.0039) (0.0040)  (0.0059) (0.0062) (0.0054) (0.0060)
Expected Grade 0.0109 0.0124 0.0175 -0.0123 0.0216* 0.0175
(0.0124) (0.0126)  (0.0155) (0.0206) (0.0126) (0.0150)
Lyceum 0.0517 0.0641 0.1269 0.2055 0.0093 0.1202
(0.0754) (0.0762)  (0.1210) (0.1284) (0.0972) (0.1195)
Discount Rate -0.6399 -0.5581 -1.2276 -0.5897 0.2854 -1.1474
(0.6296) (0.6206)  (1.1204) (0.8581) (1.0376) (1.1111)
Grade Part | TP -0.0129 -0.0077 -0.0277 -0.0400 -0.0132 -0.0242
(0.0204) (0.0205)  (0.0352) (0.0315) (0.0307) (0.0345)
Grade Part | NTP -0.0095 -0.0066 -0.0052 -0.0024 -0.0032 0.0016
(0.0184) (0.0181)  (0.0308) (0.0251) (0.0269) (0.0299)
Penalty*Female -0.0185 0.0023
(0.1433) (0.1423)
Penalty*High School G 0.0120 0.0118
(0.0082) (0.0077)
Penalty*Exp. Grade -0.0187 -0.0173
(0.0298) (0.0286)
Penalty*Lyceum -0.1132 -0.1078
(0.1505) (0.1460)
Penalty*Discount 0.9462 0.8758
Rate
(1.3180) (1.3053)
Penalty*Grade P. | TP 0.0321 0.0294
(0.0439) (0.0427)
Penalty*Grade P. | 0.0025 -0.0065
NTP
(0.0382) (0.0375)
Constant 0.6932***  (0.9360***  1.0327*** 1.4967*** 0.9594**  1.3131*** 1.6657***
(0.0494) (0.3311) (0.3413)  (0.4828) (0.4598) (0.4162) (0.4856)
Observations 172 172 172 172 84 88 172
Ad. R-squared 0.039 0.036 0.050 0.035 0.088 0.122 0.056

Notes: Standard errors (corrected for heteroskedasticity) are reported in parentheses. In columns 2 to 7 we also control
for dummies for town of residence. The symbols ***, ** * indicate that the coefficients are statistically significant at
the 1, 5 and 10 percent level, respectively.

20 Again our results do not change if we add among controls our measure Loss Aversion and the interaction term
Penalty*Loss Aversion. Both these variables are not statistically significant. See Appendix B, Table B2 columns (1)
and (2).
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We suggest two possible explanations of this result. First, the use of penalty contracts of the type “an
employee will receive a base salary of €15 and a penalty of €5 if the target goal (i.e. accomplishing the task
within the more binding deadline) is not achieved” may make the base pay seem like it is not guaranteed
(i.e. uncertain) (Brink and Rankin, 2013). Thus, more risk averse individuals may choose time pressure to
make the base pay certain and avoid the penalty due to using more time. The second explanation relies on
the fact that contracts framed as penalty set the reaching of the goal as the default and give a penalty if one
moves away from it (i.e. does not achieve the goal). A default bias in individual behavior would explain
both a higher level of effort under loss contracts (as shown by previous literature) and a higher likelihood,
especially for risk averse individuals, to choose time pressure and reach the goal set as default (as shown
by our results). This explanation seems less related to our framework because, as it is possible to see from
the instructions reported in Appendix A, students have always to choose between the option “time pressure”
and the option “no time pressure” instead the default bias is typically observed when individuals have to
switch to the other option to avoid sticking with the option set as default. The results showing that more
risk averse individuals are likely to be affected by framing is also consistent with the idea that risk
propensity moderates the relationship between frame and choice: a higher risk propensity might dominate
situational uncertainties deriving from different frames.

Since in our design after 8 minutes students are given the possibility to change their choice by
choosing again whether or not to work under time pressure, in Table 5 we consider as dependent variable
the choice made the second time students have to take the decision to work or not under time pressure
(TPSecondChoice). While when posed with this question the first time about 78% of students decided to
work under time pressure, now this percentage reduces to 61% implying that some of the individuals who
had initially chosen the time pressure framework have decided to abandon it and perform under more
relaxed time limits. 32 subjects who had previously decided to work under time pressure have changed their
choice preferring to switch to the no pressure environment. Only 3 individuals have instead followed the
opposite pattern switching from no time pressure to time pressure.

As shown in column (1) of Table 5, again we find a positive effect of being assigned to the Penalty
treatment on the probability of choosing to work under time pressure. In column (2), to analyze how
student’s first choice affects her\his later decision, we add among control variables TPFirstChoice and the
interaction term TPFirstChoice*Penalty. We find that individuals tend to keep their first decision
(TPFirstChoice is positive and highly statistically significant). This is especially true for individuals who
were exposed to the penalty incentive scheme (TPFirstChoice*Penalty attracts a large and positive
coefficient, statistically significant at the 5 percent level — p-value=0.013).

In columns (3) and (4) we investigate the effect of risk aversion. In column (3), where we do not
control for the choice previously made by individuals, we find that the interaction term Penalty*Risk
Aversion is negative but not statistically significant. However, as shown in column (4), when we also
include among regressors TPFirstChoice, TPFirstChoice*Penalty, TPFirstChoice*Risk Aversion and

TPFirstChoice*Penalty*Risk Aversion, we find that while more risk averse individuals exposed to the
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bonus incentive scheme are likely to confirm the choice to work under time pressure, those exposed to the
penalty treatments behave in the opposite way. In fact, the interaction term TPFirstChoice*Penalty*Risk
Aversion is negative and statistically significant at the 1 percent level, implying that more risk averse
students who had firstly chosen to work under time pressure under the penalty incentive scheme are less
likely to confirm this choice in a second moment. We report for completeness also a specification (column
5) where we also add the interaction terms between Penalty and our control variables as in column (4) of
Table 4. Results remain qualitatively the same.

Table 5. Selection into time pressure environments. Dependent variable TPSecondChoice, TPSwitch

TP TP TP TP TP TP
Second Second Second Second Second Switch
choice choice choice choice choice
@ (2 3 4 (5) (6)
Penalty 0.2261*** -0.0901 0.2409*** -0.1233 0.0923 -0.2874
(0.0746) (0.0643) (0.0759) (0.0757) (0.2163) (0.2173)
TPFirstChoice 0.5567*** 0.2379 0.2443
(0.0814) (0.2052) (0.2081)
TPFirstChoice*Penalty 0.2467** 0.8810***  0.8687***
(0.0987) (0.2669) (0.3014)
Penalty*Risk Aversion -0.0249 0.0348 0.0326 0.0782**
(0.0324) (0.0302) (0.0403) (0.0301)
TPFirstChoice*RiskAversion 0.0603** 0.0583*
(0.0304) (0.0324)
TPFirstChoice*Penalty*RiskAv -0.1137***  -0.1095**
(0.0420) (0.0520)
CONTROLS YES YES YES YES YES YES
PENALTY*CONTROLS NO NO NO NO YES YES
Observations 172 172 172 172 172 172
Adjusted R-squared 0.078 0.370 0.075 0.386 0.370 -0.006

Notes: Standard errors (corrected for heteroskedasticity) are reported in parentheses. Controls (not reported) as in
Table 4 column 2. The symbols *** ** * indicate that the coefficients are statistically significant at the 1, 5 and 10
percent level, respectively.

Results going in the same direction are found in column (6) where we investigate the behavior of students
who change their mind and from the time pressure setting switch to the no time pressure one. We consider
as outcome the dummy variable TPSwitch taking the value of one for those individuals who have firstly
decided to work under time pressure and then have changed their mind shifting to the no time pressure
environment. We find that the effect of having been exposed to the penalty incentive scheme on the
probability of switching is heterogeneous according to risk aversion. The interaction term
Penalty*RiskAversion is positive and highly statistically significant implying that an increase in risk
aversion reduces the negative impact of Penalty on the probability of switching.?

All'in all, our results show that individuals characterized by a high degree of risk aversion are initially
more likely to select the time pressure environment but then they change their mind when it is given them

the opportunity to do so.

2L In Appendix B, Table B2 columns (3) and (4) we report the same estimates as in columns (4) and (6) including
among controls Loss Aversion. The coefficient of Loss Aversion is not statistically significant and results on students’

risk aversion are similar.
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6. The effect of time pressure on performance with self-selected

individuals

In this section, we analyze the effect produced by time pressure under the two alternative deadline-
dependent incentive schemes on students’ performance. Since students were free to choose whether to work
under time pressure, we are only able to investigate whether individuals who have self-selected into the
time pressure environment under the Penalty treatment obtain better results compared to individuals who
have made the same choice under the Bonus treatment. Then, as sorting was allowed, the effects we find
are the mixed result of incentives and selection.

We first focus on the results obtained by students during the first 8 minutes of the second test (before
they were allowed to change their mind and select a time pressure environment different from the one firstly
selected).?? In table 6, column (1), we regress student’s performance on TPFirstChoice, Penalty and the
interaction term TPFirstChoice*Penalty. We find that students who have decided to work under time
pressure under the Bonus scheme gain 1.15 points more compared to students working without time
pressure. This initial advantage is smaller for individuals who have selected the time pressure environment
under the Penalty scheme (0.49, p-value=0.232), although the difference is not statistically significant. In
columns (2) and (3), we run separate regressions for individuals with low and high risk aversion,
respectively. Results show that individuals with high risk aversion have an initial advantage when working
under time pressure when this choice has been made under the Bonus scheme. On the other hand, no
advantage is observed for these individuals when they have chosen the time pressure environment under
the Penalty treatment (0.28, p-value=0.581). No difference between the two treatments is found for
individuals characterized by low risk aversion.

In columns (4) to (6) we focus on students’ final performance at the second test (the points gained
during the whole duration of the test, that is 12 or 24 minutes).?® In order to have a clean effect of time
pressure we have excluded from our sample those who have changed their choice switching from an
environment to another because these students have used part of their time working under a different time
limit condition. In column (4) we control for the dummy variable TPSecondChoice, the dummy variable
Penalty and the interaction term TPSecondChoice*Penalty. We find that students who have decided to
perform under time pressure obtain a significantly worse performance compared to students who have
decided to work without time pressure and that the Penalty treatment does not produce any statistically
significant effect. These results, similarly to what found by Recalde et al. (2018), show that even if
individuals freely choose to work with stringent time constraints, their performance is negatively affected
by time pressure. In addition, as already shown by Kocher et al. (2019), individuals’ worse performance

under time pressure is at least partially related to their inability to efficiently allocate time across the

22 To easily compare the magnitude of the effects with the estimates in Section 3 we have divided the number of points

obtained in the first 8 minutes by two (as the maximum number of points they can get is now 16 instead of 8).

23 Again to allow an easier comparison with estimates in Section 3 we have divided the total number of points by two.
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different items. As a consequence, while initially performance is not harmed, in later questions, when less
time is available, results obtained deteriorate harming the overall performance.

In columns (5) and (6), where we report results from separate regressions for individuals with low
and high risk aversion, we find that the effect of time pressure is similar for both groups of students (we
lose precision due to the reduction of sample size). This is probably due to the fact that the highly risk

averse students who were poorly performing under time pressure had abandoned that environment.?*

Table 6. The effect of time pressure on Grade part Il (without bonus/penalty points)

First 8 minutes Whole part
Whole Low Risk High Risk Whole Low Risk High Risk
Aversion Aversion Aversion Aversion
@) ) (©) (4) (©) (6)
Penalty 0.3217 -0.3922 0.7096 0.3672 -0.9321 0.8624
(0.4910) (0.9185) (0.5801) (0.4301) (0.7626) (0.5581)
TPFirstChoice 1.1513*** 0.7330 1.3750***
(0.3455) (0.6068) (0.3969)
TPFirstChoice* Penalty -0.6626 -0.0765 -1.0963*
(0.5345) (0.9680) (0.6484)
TPSecondChoice -0.6552* -0.7305 -0.6708
(0.3586) (0.5847) (0.5847)
TPSecondChoice* Penalty 0.3364 0.4763 -0.5998
(0.5217) (0.8870) (0.6939)
CONTROLS YES YES YES YES YES YES
Observations 172 84 88 140 65 75
Adjusted R-squared 0.213 0.036 0.317 0.300 0.339 0.320

Notes: Standard errors (corrected for heteroskedasticity) are reported in parentheses. Controls (not reported) as in
Table 4 column 2. The symbols ***, ** * indicate that the coefficients are statistically significant at the 1, 5 and 10
percent level, respectively.

We have also investigated the incentive effects of our treatments under time pressure by using as outcome
variables the other measures of performance we have available: the points lost due to skipped questions and
the points lost due to incorrect answers. Results are reported in tables C1 and C2 in Appendix C of the
paper. Estimates on mistakes and missing answers show that the heterogeneous impact of the incentive
during the first 8 minutes for high risk averse individuals is mainly due to points lost due to mistakes.?
All in all, our estimates show that, when we allow individuals to self-select into time pressure
environments, framing does not produce any statistically significant effect on performance. This result does
not imply that the two schemes produce the same impact as our findings are driven both by selection and

incentives. It could be, for instance, that the penalty incentive scheme is more effective in inducing

2 As regards control variables we find a positive impact of our indicator of ability, High School Grade, and of the
performance in the first part of the exam under time pressure.

25 We have also investigated the effect of time pressure under the two incentive schemes considering as outcome
variable the number of points obtained comprehensive of bonus gained and penalty avoided (results are reported in
Table C3 in Appendix C of the paper). We find similar results for the first 8 minutes while we do not find any
statistically significant difference in performance between students working with and without time pressure when
considering the whole duration of the test. This implies that students working under time pressure compensate their
worse performance in terms of correct answers thanks to the additional points they get working under this condition.
The performance of students working under the Penalty treatment is not different compared to those working under
the Bonus treatment.
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individuals to provide a high level of effort, but we cannot see this when looking at individual performance
because of adverse selection effects (the penalty scheme persuades also individuals who are not cut out for

working under time pressure to do so).

7. Concluding Remarks

In this paper we have investigated how the bonus versus penalty framing of the incentive used to induce
individuals to work under time pressure affects self-selection into such environments.

Working under strict time constraints is of key importance in many economic environments, for
example in all those services and manufacturing firms where delivery reliability is a key competitive factor.
Performance in these situations is likely to be affected by the stress arising from the need to cope with
limited time. In fact, a number of papers have shown that time pressure is detrimental for decision quality
and performance (e.g., Sutter et al., 2003; Kocher and Sutter, 2006; De Paola and Gioia, 2016; EI Haji et
al., 2019; Buckert et al., 2017; Kirchler et al., 2017). While experimental studies that investigate this issue
randomly allocate subjects into different time pressure conditions, in real life situations individuals self-
select into contexts characterized by different degrees of time pressure on the basis of their ability to cope
with this condition (Kocher et al. 2019). In order to induce individuals to choose to work under stressful
conditions, it is necessary to reward them with schemes that can positively affect performance. Effort may
be incentivized in several ways, for example using schemes that offer rewards for good performance if and
after targets are met (bonus contracts) or schemes that prepay bonuses and punish bad performance if targets
are unmet (penalty contracts).

While the literature investigating the incentive effects of framing is quite large, the study of how
framing affects selection has been overlooked up to date. We add to the few paper analyzing this aspect by
considering how framing affects selection in a specific context represented by all the situations in which
individuals face binding time constraints. Firstly, we study the effect of (exogenously imposed) time
pressure on performance and its determinants; then, we investigate the role of the framing of the incentive
scheme in determining selection into time pressure environments.

As regards the first research question, in line with previous literature, we show that working under
strict time limits has a negative effect on performance, particularly for risk averse individuals.

When looking at the impact of penalty and bonus framing on individuals’ decision to work under
time pressure, consistently with results found by de Quidt (2018) and Imas et al (2017), we find that self-
selection is sensitive to framing: being assigned to the Penalty treatment significantly increases the
probability of choosing to work under time pressure. Also, in addition to the existing evidence, we show
that this effect is heterogeneous according to individual risk attitudes and it appears to be stronger for risk-
averse individual. When we investigate whether individuals become aware of their difficulty to cope with
strict time limits, we find that students exposed to the Penalty treatment at the top of the risk aversion
distribution are more likely to shift to the no time pressure condition when they are given this opportunity.

These results show that proposing a penalty incentive to enter into time pressure contexts, thus setting strict
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deadlines as reference point, might generate adverse selection problems: risk averse individuals, who are
less suited to work under pressure, are more likely to select the time restriction in the penalty treatment,
suggesting that risk propensity moderates the relationship between frame and choice. This problem is
relevant considering that this this type of contract is quite common in situations where delivery on time is
important for overall performance.

Our evidence is supported by the results that we find when investigating how the reward/punishment
framing of incentives affects performance under time pressure. Even if the Penalty treatment does not
produce any statistically significant effect on overall performance regardless of risk preferences, we find
that risk averse students who were assigned to the Penalty treatment and have decided to work under time
pressure obtain a worse performance compared with the no time pressure environment and the Bonus
treatment. This is likely to derive from adverse selection.

Our analysis improves the understanding of the interplay between framing of incentives and time
pressure especially in all those situations in which individuals have the opportunity to decide whether or
not to work under strict time limits. It highlights how risk averse individuals perform worse under binding
time limits and nonetheless are more likely to choose time pressure when incentivized with a penalty
scheme.

Additional research, aimed at providing further evidence on both incentive and selection effects of
different types of contracts and on the heterogeneous response that individuals with different characteristics

might show, would help to better understand why some contracts are more widely used than others.
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Appendix A. Instructions to students

The test is divided into two parts. You will have to answer 12 questions in the first part and 12 in the second one. At
the beginning of each part we will give you detailed instructions on the score of the questions and the time available.
Now the first part of the exam starts. This part is composed of 12 questions. Some questions are worth 2 points, while
others 1 point. You will find the score next to each question. Wrong answers are worth zero points. The maximum
score that you can obtain in this part is 16.

The questions are divided into two blocks of 6 questions. For one block you will have a time span of 6 minutes to
answer, while for the other block you will have 12 minutes. The time available to complete each block of questions
will be displayed on your computer screen before the beginning of each block of questions. When the time available
will be over, the screen with the questions will disappear and you will see a new screen that will indicate the time
available for the new block of questions.

Now you have to answer these two blocks of questions and then we will move to the second part of the exam.

After the end of the first part

Bonus treatment

Now the second part of the exam starts.

In this part, you will have to answer 12 questions in 24 minutes. Some questions are worth 2 points, while others 1
point. You will find the score next to each question. Wrong answers are worth zero points.

You are given the opportunity to decide to reduce the time available to complete the test to 12 minutes. If you decide
to reduce the time available, you will gain a maximum of 4 points. This means that the questions where you read 1
point, will be worth 1.25 points and the questions where you read 2 points will then be worth 2.5 points. If you choose
to answer in 12 minutes, the maximum score that you can obtain in this part will be 20 instead of 16. This means that
the maximum score that you can obtain at the test is 36 (16 at the first part and 20 at the second part) if you decide to
use 12 minutes and 32 (16 at the first part and 16 at the second part) if you decide to use 24 minutes.

Please make your choice by answering the question that you see on your computer screen. You have a minute of time
to make a decision.

On the screen: Please, choose if you want to answer using 24 minutes or using 12 minutes and increasing by 0.5 and

0.25 the mark of the questions worth 2 and 1 points, respectively.

After 8 minutes

8 minutes have passed. We give to you the opportunity to make again the same choice. That is, regardless of the
previous choice, you can choose whether to have 16 additional minutes to accomplish the exam or to use only another
4 minutes. As explained before, if you choose 4 minutes you will gain a maximum of 4 points (the maximum score at
this part will be 20 instead of 16). That is you will gain 0.25 for each question worth 1 point (that will be evaluated
1.25) and 0.5 for each question worth 2 points (that will be evaluated 2.5).

Please make your choice by answering the question that you see on your computer screen. You have a minute of time
to make a decision.

On the screen: Please, choose if you want to accomplish the exam using 16 minutes or using 4 minutes and increasing

by 0.5 and 0.25 the mark of the questions worth 2 and 1 points, respectively.
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Penalty treatment

Now the second part of the exam starts.

In this part, you will have to answer 12 questions in 12 minutes. Some questions are worth 2.5 points, while others
1.25 points. You will find the score next to each question. Wrong answers are worth zero points.

You are given the opportunity to decide to increase the time available to complete the test to 24 minutes. If you decide
to increase the time available, you will lose a maximum of 4 points. This means that the questions where you read
1.25 points, will be worth 1 point and the questions where you read 2.5 points will then be worth 2 points. If you
choose to answer in 24 minutes, the maximum score that you can obtain in this part will be 16 instead of 20. This
means that the maximum score that you can obtain at the test is 36 (16 at the first part and 20 at the second part) if
you decide to use 12 minutes and 32 (16 at the first part and 16 at the second part) if you decide to use 24 minutes.
Please make your choice by answering the question that you see on your computer screen. You have a minute of time
to make a decision.

On the screen: Please, choose if you want to answer using 12 minutes or using 24 minutes and decreasing by 0.5 and

0.25 the mark of the questions worth 2.5 and 1.25 points, respectively.

After 8 minutes

8 minutes have passed. We give to you the opportunity to make again the same choice. That is, regardless of the
previous choice, you can choose whether to have 16 additional minutes to accomplish the exam or to use only another
4 minutes. As explained before, if you choose 16 minutes you will lose a maximum of 4 points (the maximum score
at this part will be 16 instead of 20). That is you will lose 0.25 for each question worth 1.25 point (that will be evaluated
1) and 0.5 for each question worth 2.5 points (that will be evaluated 2).

Please make your choice by answering the question that you see on your computer screen. You have a minute of time
to make a decision.

On the screen: Please, choose if you want to accomplish the exam using 4 minutes or using 16 minutes and decreasing

by 0.5 and 0.25 the mark of the questions worth 2.5 and 1.25 points, respectively.

25



Appendix B. Loss Aversion

In this Appendix we report our main estimates considering among controls also an indicator of students’ loss aversion.

In order to elicit loss aversion, we have asked the same question used in Essl and Jaussi (2017). Students had
to make six choices of whether or not to play a lottery. In each lottery, the winning price was fixed at €60 and the
losing price varied from €20 to €70. There was a 50/50 chance of receiving either €60 or the losing price. We have
created the variable Loss Aversion taking values from 0 (for students who accept the lottery with a losing price of €70)
to 6 (for students who refuse all lotteries). 23 students reported inconsistent answers therefore the sample reduces to
162 students. Loss Aversion is on average 4.

In table B1 we study the relationship between time pressure and students’ performance in part I considering
among regressors also the variable Loss Aversion interacted with time pressure. We find that students’ loss aversion
is not a significant determinant of their performance in time pressure environments and the only variable that attracts
a significant coefficient is still Risk Aversion. Since the two measures are correlated (+0.311, p-value 0.000) in column
(2) we run the same estimate excluding Risk Aversion from the set of controls. The coefficient of Loss Aversion is still
negative but not statistically significant.

Table B1. Time Pressure and Students’ Performance in Part I controlling for Loss Aversion

Grade part | Grade part |
(1) (2)
TP -1.0739* -1.1890**
(0.5679) (0.5585)
TP*Risk Aversion -0.1637*
(0.0949)
TP*Female 0.1911 0.1770
(0.5425) (0.5405)
TP*High S. Grade 0.0048 -0.0027
(0.0297) (0.0298)
TP*Expected grade -0.0351 -0.0277
(0.0830) (0.0835)
TP*Lyceum 0.3205 0.3630
(0.5290) (0.5352)
TP*Discount Rate -2.0572 -1.6612
(4.8890) (4.9827)
TP*Loss Aversion -0.1025 -0.1746
(0.1678) (0.1693)
Constant 4.6049*** 4.6049***
(0.1228) (0.1240)
Observations 324 324
Adjusted R-sq 0.330 0.317

Notes: Standard errors (corrected for heteroskedasticity) are reported in parentheses. The symbols ***, ** *
indicate that the coefficients are statistically significant at the 1, 5 and 10 percent level, respectively.

In table B2 we add our variable Loss Aversion in the specifications studying the determinants of the choice to work
under time pressure. In the first two columns we look at the first time that students make this choice and find that Loss
Aversion does not significantly affect their decision. In column (3) we look at the second time that students are asked
to choose whether or not to work under time pressure and find again no effect of loss aversion. The same result holds

when we consider TPSwitch in column (4).
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Table B2. Selection into time pressure environments controlling for Loss Aversion

TP First Choice TP First Choice TP Second Choice TP Switch

) (2) 3) (4)
Penalty 0.1491** 0.0887 -0.1374* -0.3140
(0.0708) (0.2606) (0.0806) (0.2241)
RiskAversion -0.0335 -0.0346 -0.0085 -0.0475*
(0.0224) (0.0244) (0.0193) (0.0268)
Penalty*RiskAversion 0.0572** 0.0530* 0.0372 0.0793**
(0.0288) (0.0302) (0.0329) (0.0343)
Loss Aversion -0.0069 0.0076 -0.0132 0.0203
(0.0227) (0.0386) (0.0233) (0.0392)
Penalty*Loss Aversion -0.0226 -0.0277
(0.0466) (0.0507)
TPFirstChoice 0.2544
(0.2158)
TPFirstChoice*Penalty 0.8639***
(0.2847)
TPFirstChoice*RiskAversion 0.0543*
(0.0321)
TPFirstChoice*Penalty*Risk Aversion -0.1092**
(0.0452)
CONTROLS YES YES YES YES
PENALTY*CONTROLS NO YES NO YES
Observations 162 162 162 162
Adjusted R? 0.045 0.027 0.382 -0.033

Notes: Standard errors (corrected for heteroskedasticity) are reported in parentheses. The symbols ***, ** * indicate that the
coefficients are statistically significant at the 1, 5 and 10 percent level, respectively. In columns (1) and (2) we report the same
estimates as in Table 4 columns (3) and (4). In columns (3) and (4) we report the same specifications as in Table 5 columns (4)
and (6).

We have also developed two additional measures of loss aversion in order to handle the strict correlation emerging in
our data between the measures of loss and risk aversion. The first is an across-individual ordinal measure of loss
aversion, where loss aversion is the difference between a subject’s percentile of safe choices in the risk task and their
percentile of safe choices in the loss task. The second measure is obtained by regressing loss task safe choices on risk
task safe choices and using the predicted residual as a measure of loss aversion. In both cases, results are similar to
those reported in this Appendix.
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Appendix C. Effect of time pressure on other measures of performance

In this appendix we investigate the incentive effects of the bonus and penalty schemes under time pressure by using
as outcome variables three measures of performance: the points lost due to skipped questions, the points lost due to
incorrect answers and students’ payoff (that is their performance plus the bonus points gained/penalty points avoided).
Results are reported in tables C1 to C3.

We find that the heterogeneous impact of the bonus/penalty incentive on the points gained during the first 8
minutes for high risk averse individuals, highlighted in Table 6, is due to points lost because of mistakes, instead the
negative impact of time pressure on the final performance is due to points lost because of missing answers.

When we consider as outcome variable the number of points got comprehensive of bonus gained and penalty
avoided (Table C3), we find results similar to those emerging in Table 6 for the first 8 minutes while we do not find
any statistically significant difference in performance between students working with and without time pressure when
considering the whole duration of the test. This implies that students working under time pressure compensate their
worse performance in terms of correct answers they gave thanks to the additional points they get working under this

condition. The performance of students in terms of payoff is not influenced by the treatment status.

Table C1. The effect of time pressure on points lost due to missing answers

First 8 minutes Whole part
Whole Low Risk High Risk Whole Low Risk High Risk
Aversion Aversion Aversion Aversion
(1) (2 3 4) (5) (6)
Penalty 0.1041 0.3494 -0.1058 0.2096 0.4396 -0.0771
(0.2089) (0.3268) (0.2764) (0.2190) (0.3447) (0.3290)
TPFirstChoice 0.1237 -0.1527 0.1411
(0.1326) (0.1436) (0.2683)
TPFirstChoice* Penalty 0.1926 -0.0584 0.4900
(0.2651) (0.3839) (0.4270)
TPSecondChoice 0.3741** 0.0230 0.3912
(0.1643) (0.1989) (0.3039)
TPSecondChoice* Penalty 0.0811 -0.2198 0.5182
(0.2968) (0.4255) (0.4919)
CONTROLS YES YES YES YES YES YES
Observations 172 84 88 140 65 75
Adjusted R-squared 0.060 0.161 0.013 0.063 0.135 0.040

Notes: Standard errors (corrected for heteroskedasticity) are reported in parentheses. Controls (not reported) as in Table 4 column
2. The symbols ***, ** * indicate that the coefficients are statistically significant at the 1, 5 and 10 percent level, respectively.

Table C2. The effect of time pressure on points lost due to incorrect answers

First 8 minutes Whole part
Whole Low Risk High Risk Whole Low Risk High Risk
Aversion Aversion Aversion Aversion
@) ) @) (4) () (6)
Penalty -0.3588 0.1837 -0.6723 -0.4578 0.7040 -0.8280
(0.4517) (0.8041) (0.5445) (0.3931) (0.7326) (0.5269)
TPFirstChoice -1.1954*** -0.6419 -1.4212%**
(0.3399) (0.6165) (0.3865)
TPFirstChoice* Penalty 0.5940 0.1114 0.9358
(0.5033) (0.8583) (0.6207)
TPSecondChoice 0.4933 0.7186 0.4962
(0.3547) (0.5976) (0.4480)
TPSecondChoice* Penalty 0.3014 -0.3622 0.3686
(0.4877) (0.8254) (0.6706)
CONTROLS YES YES YES YES YES YES
Observations 172 84 88 140 65 75
Adjusted R-squared 0.286 0.130 0.399 0.287 0.340 0.309

Notes: Standard errors (corrected for heteroskedasticity) are reported in parentheses. Controls (not reported) as in Table 4 column
2 including also the number of points lost due to missing answers. The symbols *** ** * jndicate that the coefficients are
statistically significant at the 1, 5 and 10 percent level, respectively.
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Table C3. The effect of time pressure on student’s payoff

First 8 minutes Whole part
Whole Low Risk High Risk Whole Low Risk High Risk
Aversion Aversion Aversion Aversion
)] (2 3) (4) (®) (6)
Penalty 0.3408 -0.4194 0.6902 0.4456 -0.8078 0.8791
(0.5352) (1.0132) (0.6538) (0.4772) (0.8900) (0.6570)
TPFirstChoice 2.0798*** 1.6304** 2.3064***
(0.3894) (0.6736) (0.4613)
TPFirstChoice* Penalty -0.7606 -0.1553 -1.1797
(0.5981) (1.0917) (0.7498)
TPSecondChoice 0.4681 0.5052 0.3839
(0.4180) (0.6954) (0.5791)
TPSecondChoice* Penalty -0.4069 0.2698 -0.5557
(0.6026) (1.0494) (0.8357)
CONTROLS YES YES YES YES YES YES
Observations 172 84 88 140 65 75
Adjusted R-squared 0.282 0.116 0.375 0.230 0.265 0.239

Notes: Standard errors (corrected for heteroskedasticity) are reported in parentheses. Controls (not reported) as in Table 4 column
2. The symbols *** ** * indicate that the coefficients are statistically significant at the 1, 5 and 10 percent level, respectively.
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