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Introduction

Human behavior and decision-making have been remarked as inconsistent with eco-
nomic models (Kahneman, Knetsch, and Thaler, 1991; Kahneman and Tversky, 2013).
This is particularly true for the poor, where biases occur more frequently than for the
rich. For instance, variations in financial situations can reduce one's mental bandwidth.
The effects of these kind of biases on decision-making can have great consequences
on life outcomes, and it is important to achieve a better understanding of how they
work. Moreover, personal characteristics and socio-demographics play an important
role in shaping behavior. For instance, these factors can affect how individuals sort
into different incentive schemes, and thus greatly influence behavior. Insights on how
behavior works, and how to overcome barriers to change behavior have important pol-
icy implications. Different methodologies, with different advantages have been used.
Three commonly used methodologies are literature reviews, lab experiments and field
experiments. Literature reviews provide insights through a general overview of a topic,
which permits researchers to identify open questions. Lab experiments are used to study
a topic in a controlled environment, limiting the influence of other factors on the re-
sults. Field experiments examine real world impacts of changes in behavior. This thesis
contributes towards improving our understanding of behavior and decision-making by
using these three distinct approaches. First the thesis investigates the effects of scarcity
on economic decision-making through a literature review (Chapter 1). Next, in joint
work with Zvonimir Bazi¢, Stefania Bortolotti, Stefan Schmidt, Sebastian O. Schnei-
der and Matthias Sutter, we examine behavior related to performance and sorting into
different incentive schemes in a lab-in-the-field experiment (Chapter 2). Finally, con-
ducted jointly with Shambhavi Priyam and Matthias Sutter, we present a randomized
controlled trial on how an information intervention works on improving behavior in a
health context (Chapter 3).

Chapter 1: The Economics of Scarcity: A Systematic Review examines the
promises and shortcomings of the current literature on scarcity in order to direct future
research. In the chapter, | document how the literature provides convincing evidence
of financial scarcity affecting different types of behavior, such as present-bias. The
literature on scarcity was established based on intriguing initial results on outcomes
such as cognitive abilities, but recently these findings have been questioned. Different
methodologies have been used to investigate the effects of scarcity, which is due to the
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broad definition of scarcity. The use of different approaches likely answers different
aspects of research questions related to scarcity. A clearer separation of the identification
strategies is needed and would likely contribute to unifying the currently dispersed
literature on scarcity. More theoretical work is needed, and formal models would help
in guiding empirical work. Empirical work is also required to better understand the
different suggested mechanisms. Using extensive settings in future studies would further
improve our understanding of the different approaches, and could help in disentangle the
mechanisms of different identification strategies. A better understanding will contribute
to advancing our understanding of important aspects of decision-making under scarcity.

In Chapter 2: Heterogeneity in Effort Provision: Evidence from a Lab-in-the-
field Experiment , we study how socio-demographics, traits, preferences and sorting
decisions shape one's performance under different incentive schemes. We observe sys-
tematic sorting based on socio-demographics, traits and preferences and provide new
evidence based on our comprehensive setting, which allows us to investigate sorting
between three incentive schemes. Consistent with the literature, certain personal charac-
teristics are relevant, and the sorting affects effort provision. However, the importance
of the characteristics also depends on the comparison between the incentive schemes.
Moreover, we find that some personal characteristics determine effort provision, but
differently depending on the incentive scheme. Little is known about how the per-
sonal characteristics interact with incentive schemes, and our findings emphasize the
relevance of certain characteristics. For instance, positive parenting can lead to worse
performance when one is assigned to an incentive scheme. This result points towards
that too much praise can lead to adverse effects for children's effort provision. The
environment at home is an important predictor for performance both when choosing
and being assigned to an incentive scheme. We observe that different personal char-
acteristics are indicative of performance whether one is assigned to or choosing an
incentive scheme. We interpret this as individuals are either unaware of these factors or
are considering other factors than the ones that are maximizing their effort provision.
We believe the importance of socio-demographics, traits and preferences is highlighted
in our study by their twofold impact on effort provision.

Chapter 3: Information Intervention to Promote Safe Water Consumption
analyzes the consequences of a light-touch information intervention on changes in water
quality, safe water practices, and health outcomes. In the rural areas of the state of Bihar
in India, we work in a region naturally affected by toxic arsenic in the groundwater.
As arsenic in the groundwater is tasteless, colorless, and odorless, villagers consuming
it are mainly unaware of the health issue. We use a randomized controlled trial with
more than 2,300 households, where we wanted to understand if information about low-
cost/low-effort techniques of arsenic mitigation would change the arsenic quantity of the
households' water source. We implement two treatments to study which type of delivery
format is most effective for information dissemination and for affecting behavior. The
intervention was successful in spreading knowledge, and persuading respondents to
adopt healthy water treatment practices even one year afterwards. The overall effects
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of spreading information individually are stronger than in small groups. In addition
to larger gains in knowledge, we also find a sizable reduction in the consumption of
unsafe water, and reductions for severe health issues. With our findings, we provide
evidence for respondents being more willing to act on information when it is conveyed
individually. Though the findings from this chapter are still preliminary, it could pave
the way for better understanding how low-income people can be better motivated to
make choices for preventive healthcare. The benefits of investing in preventive practices
are far in the future and are often difficult to visualize for target populations. This is
where information interventions help in changing behavior, as presented in this chapter.
In summary, this thesis focuses on human behavior and economic decision-making
by using different types of approaches. Using a literature review, data from a lab-in-the-
field experiment and a randomized controlled trial, the three chapters provide insights
on how decision-making works. A better understanding of how seemingly inconsistent
behavior takes place can hopefully extend the literature and help form improved policy.






Chapter 1

The Economics of Scarcity: A
Systematic Review

1.1 Introduction

Millions of people are suffering the effects of living in economic scarcity every day,
meaning that they have less than they feel they need (Mullainathan and Shafir, 2013).
This is particularly true in developing countries. Several studies have demonstrated
how living in poverty has dramatic consequences on health, education, and job
prospects (Haushofer and Fehr, 2014; Schilbach, Schofield, and Mullainathan, 2016).
In fact, previous research has found that the poor tend to behave in ways that have
negative consequences on future life outcomes (Tanaka, Camerer, and Nguyen, 2010).
Moreover, recent studies have investigated how economic scarcity perpetuates poverty
through its influence on the behavior of the poor, their cognitive ability, and economic
decision-making (Shah, Mullainathan, and Shafir, 2012; Mani, Mullainathan, Shafir,
and Zhao, 2013; Carvalho, Meier, and Wang, 2016; Barto?, Bauer, Chytilova, and
Levely, 2021). Scarcity refers to a basic economic problem, the gap between limited

that is, scarce resources and desires. Given its economic nature, it is likely to
influence the life of the poor more frequently and place a burden on them. It is therefore
important to gain a better understanding of how and why scarcity impacts the behavior
of the poor to help design better economic policies.

Many possible reasons exist for why the poor might behave differently than the rich.
Recently, the impact of the psychology of the poor on explaining behavior has gained
attention (Spears, 2011; Haushofer and Fehr, 2014; Bernheim, Ray, and Yeltekin,
2015; Haushofer, Chemin, Jang, and Abraham, 2020). Empirical evidence has shown
how factors such as lack of sleep, stress, and reduced mental bandwidth can impair
economic decision-making (Molotsky and Handa, 2021). These behavioral biases and
their consequences have sparked a growing interest in the causes of these types of
behavior, as they could constitute a vicious circle in which the poor fall deeper into
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poverty (Kremer, Rao, and Schilbach, 2019).

Severe financial conditions change how people make decisions by affecting how
they feel and think about them. Under conditions of scarcity, individuals focus on their
most pressing needs and do trade-offs for less pressing needs (Shah, Mullainathan, and
Shafir, 2012; Shah, Shafir, and Mullainathan, 2015). Additionally, individuals facing
scarcity observe many situations with a different view to others (Shah, Mullainathan,
and Shafir, 2012; Gennetian and Shafir, 2015; Shah, Zhao, Mullainathan, and Shafir,
2018). The threshold for thinking about money is lower, which has been shown to
affect a variety of economic decisions. For instance, individuals facing scarcity have
been found to borrow more and do different trade-offs than others (Fehr, Fink, and
Jack, 2019; Hu¥ssmans, Ma, Micheli, Civai, Stallen, et al., 2019; Diekert and Brekke,
2021).

Despite the advancements made in understanding the impact of scarcity, we still
have a limited understanding of the mechanisms and inconsistent findings of several
outcomes (Kremer, Rao, and Schilbach, 2019; Bru¥n and Antonides, 2021). Multiple
methodologies, capturing different aspects of scarcity, have been applied to examine
how scarcity affects outcomes due to its broad definition. Thus, the economics of
scarcity needs a more unified approach to explain observed and presumably inconsistent
behavior of the poor. As the field is growing rapidly, it is important to have a clear
overview of what is known, and which identification strategies have been used. The
main goal of this chapter is to summarize what is known so far and to direct future
research towards the remaining open questions.

In this chapter, | detail the findings of scarcity on several outcomes related to
economic decision-making. By creating extensive overviews of the literature on how
scarcity affects outcomes such as cognitive ability and economic preferences, as
well as possible mechanisms, | provide the following insights: First, | present an
overview of the literature on scarcity affecting cognitive abilities, where | observe
inconsistent evidence. A debate has emerged due to this, discussing the advantages
and disadvantages of different methodologies and settings. | demonstrate how a better
account of the various aspects of scarcity measured through numerous methodologies
is required.

Next, the literature provides consistent evidence on scarcity increasing temporal
discounting, and different methodologies have been used. The influence of scarcity
on time preferences can thus help us to understand the perpetuation of poverty.
Currently, little evidence exists on risk and social preferences, and the initial results
are relatively mixed. Further empirical work with improved methodologies is needed.
More theoretical work and formal models would be beneficial in guiding empirical
work on scarcity and economic decision-making. Moreover, | present an overview
of the different mechanisms suggested by the literature. A disentanglement of these
mechanisms using different identification strategies could help unify the literature.
Still, many shortcomings exist in the literature, and a clearer focus on identifying
the mechanisms would be important. Uncertainty about income shocks would be a
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recent promising mechanism to investigate, as it could explain previous mixed findings.
Despite the literature on scarcity being to some extent inconsistent, encouraging recent
findings suggest that scarcity affects other important life outcomes. For instance,
outcomes such as enjoyment of consumption, parental investments in children, and
productivity have been found to be affected by scarcity and should be investigated
further (Kaur, Mullainathan, Oh, and Schilbach, 2021; Lichand, Bettinger, Cunha, and
Madeira, 2021; Schofield and Venkataramani, 2021).1

In this chapter, | first present an overview of the different methods of identifying
scarcity and discuss their strengths and weaknesses. Secondly, | examine the effects
of scarcity on cognitive ability. Third, | discuss the recent connection made between
scarcity and economic preferences. | focus on time, risk, and social preferences. Next,
| examine the main suggested channels of scarcity presented by the literature. Finally,
| present an overview of the current research and open avenues for future research. |
point out areas where little is known, and the importance of the methodology used.

1.2 Methods of Identifying Scarcity

There are many challenges to casually estimating the effects of scarcity on cognitive
ability and economic decision-making. Methodological limitations in the current litera-
ture persist and raise questions about the current evidence (Kremer, Rao, and Schilbach,
2019).2 From the literature speaking to the effect of scarcity, | classify four main identi-
fication strategies that have been used: income, harvest, payday, and priming strategies.
In Table 1.1, | present an overview of how frequently these methods are applied in
the literature. In this Section, | discuss each of the strategies and their advantages and
disadvantages.

The first identification strategy in Table 1.1 iscome strategiesUsing income
shocks to examine changes in behavior has been applied in many different contexts. For
instance, income shocks have been shown to affect negative outcomes, such as violent
crime and religious violence (Miguel, 2005). | defilmcome strategiess using an
exogenous variation in income or wealth in a lab setting to study questions related to
scarcity. The strategy can offer an ideal setting for studying scarcity by eliminating
problematic confounds present in the other strategies, such as differences in the size of
shocks. It can be particularly useful when testing for different mechanisms of scarcity,
and for building theoretical models. However, the magnitude of shocks experienced in
a lab setting are not comparable to the shocks experienced in the real world. Studies

1. Otherevidence suggests that scarcity does not influence other outcomes, such as cheating behavior,
but impact the effectiveness of a social nhorm intervention (Boonmanunt, Kajackaite, and Meier, 2018;
Aksoy and Palma, 2019; Dalton, Nhung, and Riischenpdhler, 2020).

2. Forinstance, there are issues with reverse causality and there is a lack of replications of different
methodologies.
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Table 1.1. Literature overview of scarcity identification strategies

Scarcity identification strategies

oY oY 124

9 90 9 o @
g & 8 B o
8 8 & ¢ g

Literature 5 B B B =
© 7 > o @
£ o T c @
S g g E =
E T a §& o

Shah, Mullainathan, and Shafir (2012): Experiments 1-5X

Mani et al. (2013): Study 1 X

Mani et al. (2013): Study 2 X

Prediger, Vollan, and Herrmann (20f4) X

Carvalho, Meier, and Wang (2016): Studies 1 and 2 X

Dang, Xiao, Zhang, Liu, Jiang, et al. (2016) X

Zhao and Tomm (2017): Experiments 1-5 X

Cassidy (2018) X X

Aksoy and Palma (2019) X

Fehr, Fink, and Jack (2019) X

Haushofer and Fehr (2019) X

Ong, Theseira, and Ng (2019) X

Shah, Mullainathan, and Shafir (2019): Experiments 1-5X

Agneman, Falco, Selejio, and Joel (2020) X X

Bogliacino and Montealegre (2020) X

Boonmanunt and Meier (2020) X

Dalton, Nhung, and Rischenpéhler (2020) X

Dykstra (2020) X

Lichand and Mani (2020) X X X

West, Whillans, and DeVoe (2020): Study 3 X

Akesaka, Eibich, Hanaoka, and Shigeoka (2021) X

Barto? (2021) X

Barto? et al. (2021) X X

Lichand, Bettinger, et al. (2021) X

Schmitt and Schlatterer (2021) X

Schofield and Venkataramani (2021) X

Notes: The table shows an overview of the main identification strategies that have been used to
investigate the effects of scarcity. Income strategies describe studies where experimentally induced
income differences are implemented. Harvest strategies describe studies where one compares
individuals before and after a harvest. Payday strategies describe studies where one compares
individuals before and after a payday. Priming strategies describe studies where the author primes
subjects by making them think of situations where they face scarcity. Other strategies used are the
following: ,, - Offered different drinks to vary the levels of calories consumedinvestigated the
effects of a ten-dollar windfallf- Experiment was conducted over the phone. Y- Examined the
effects of a debt relief program. $- Investigated how an exogenous variation in biomass production
affected individuals.
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usingincome strategiesnight be inappropriate in some cases to study how scarcity
affects life outcomes, as the effects may be underestimated.

The second identification strategy in Table 1.Jpigning strategies!| define the
strategy as using priming to induce thoughts about finances by asking individuals
to consider different financial scenarios.3 One advantage of this strategy, is that it
can be easily implemented and can address the effects of worrying when faced with
scarcity. Gaining knowledge on how these worries affect decision-making could provide
important insights into how to account for the mental burden of the poor when designing
interventions. A disadvantage of the approach is that it only considers a few of the aspects
of living in scarcity. One can imagine that the effects of scarcity are much stronger, for
instance, when thinking about one's personal finances, and the worrying is present more
frequently. Additionally, studies involving priming have previously faced issues with
replicability, and there are good reasons to be cautious when interpreting the results.

The third identification strategy in Table 1.1 fwrvest strategiesl define the
strategy as using an exogenous variation in the timing of harvesting for different types
of farmers to study the effects of scarcity. Thavest strategiesere first used by Mani
etal. (2013). In their experiment, they tested the cognitive abilities of sugarcane farmers
in rural India before and after the harvest. Sugarcane farmers are much poorer before
the harvest compared to right after the harvest. The identification strategy has since
been used by numerous papers, as it has several advantages. The income shocks are
clearly making a large impact on the financial situation of the farmers, as they have few
other sources of income to rely on. As the timing of the income shock is separable, one
can clearly identify participants who are interviewed before and after harvest. Moreover,
the strategy captures uncertainty about the magnitude and timing of the seasonal shock,
which might be important for observing treatment effects according to recent evidence
(Lichand and Mani, 2020). Still, some methodological critiques remain when it comes
to identifying causal effects of scarcity. For instance, Mani et al. (2013) have no control
group and compare the performance of participants before and after the harvest, which
opens up the question whether the findings are due to learning effects or to time trends.
Mixed results in the literature have also sparked a discussion about the validity of the
findings. Future work should better account for these limitations.

The final identification strategy in Table 1.1gayday strategie$ define the strategy
as using an exogenous variation in the timing of monthly paydays to study the effects
of scarcity. Contrary to théarvest strategieshis variation in financial resources is
anticipated, frequent, and temporary. The difference in the type of income shock has
been suggested to capture different aspects of scarcity.

The different identification strategies illustrate rather well the need for an overview.
As can be seen in Table 1.1, the literature uses many different strategies when studying
and making claims about the effects of scarcity. This Section has presented some of

3. The strategy is classified as priming by the cognitive psychology literature.
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the strengths and weaknesses of the different methodologies, which likely contribute to
some of the mixed findings.

1.3 Outcomes

In this Section, | present an overview of the evidence of scarcity affecting cognitive
abilities and economic preferences. The main focus on the effects of scarcity has been
on these two outcomes, often described as mental bandwidth. | first present the mixed
evidence on scarcity affecting cognitive abilities. Next, | discuss the findings on the
three most studied economic preferences at this point: time, risk, and social preferences.

1.3.1 The Impact of Scarcity on Cognitive Abilities

The cognitive function is at the core of decision-making (Burks, Carpenter, Goette,
and Rustichini, 2009; Benjamin, Brown, and Shapiro, 2013). The idea that scarcity
affects cognitive ability would thus make an important contribution in explaining the
inconsistent behavior observed in the poor (Schilbach, Schofield, and Mullainathan,
2016). Cognitive abilities include two components, cognitive capacity and executive
control (Bruvan and Antonides, 2021). Cognitive capacity, which is related to fluid
intelligence, focuses on one's ability to solve problems and use logic. Executive control
or the executive function is composed of working memory, inhibitory control to override
impulses, and cognitive flexibility to switch focus. In Table 1.2, the tasks represent
these different cognitive abilities. The evidence of scarcity affecting cognitive ability
has been key in the development of the scarcity literature. Several papers have attempted
to provide insights (see Table 1.2). The table includes studies investigating how scarcity
affects cognitive ability. Overall, the findings remain mixed for the included types of
cognitive ability. For example, Shah, Mullainathan, and Shafir (2019) find the opposite
effects of the original study by doing a replication (Shah, Mullainathan, and Shafir,
2012). While much is still to be learned, some insights have been made.

The first study to gain attention related to cognitive ability and scarcity was the
study of Mani et al. (2013). The authors conducted two experiments using different
identification strategies. In a lab study among shoppers in a mall in New Jersey, par-
ticipants were asked to think about how to solve small or large financial challenges.
While working on the task, the participants were asked to perform tests measuring
fluid intelligence and inhibitory control. Low-income participants scored significantly
worse in both tests compared to high-income participants, when faced with the large
financial challenges. No difference was observed when faced with the small financial
challenges. The effects were large, and comparable to a difference of about 14 IQ points.
The authors find similar results in the second experiment. Usinpdheest strategies
Mani et al. (2013) observe a large difference in cognitive abilities, in particular lower
scores in fluid intelligence and cognitive control before the harvest, compared to after
the harvest. The effects correspond to a difference of about 10 IQ points. Although the
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authors could not account for possible confounds of the treatment effects, such as learn-
ing effects and stress, they argue that their findings would still be there when including
these factors. They conclude from the two experiments that financial concerns absorb
cognitive bandwidth.

On the other hand, Carvalho, Meier, and Wang (2016) do not find any effects on
cognitive ability in their study. The authors compare differences in economic decision-
making and cognitive abilities right before to right after the payday for low-income
individuals in the US. The inconsistent findings of the two studies have been argued to
be due to different types of populations, living in different environments. Recently, the
difference in findings has led to a debate about the advantages and disadvantages of
using the various identification strategies.

The debate involves the two most featured works on economic scarcity by Mani
et al. (2013) and Carvalho, Meier, and Wang (2016). The authors have disagreed over
why their experiments have yielded different findings on cognitive ability. Carvalho,
Meier, and Wang (2016) show that their study is powered to detect smaller effects than
Mani et al. (2013), arguing that the results are not due to different magnitude in the
income shocks. They do so by comparing differences in expenditure before and after
the shocks. As they observe effects of the income shocks on present-bias, suggesting
that the strategy is capable of detecting treatment effects, the authors conclude that the
drop in cognitive ability observed by Mani et al. (2013) does not hold for all types of
income shocks.

One claim that still stands in the literature is that the differences are due to the
different samples and environments (sugarcane farmers in rural India vs online workers
in the US). Many good reasons exist for why two populations could react differently
to income shocks. For instance, workers from the US could be less dependent on their
payday compared to the sugarcane farmers in rural India with few other income sources.
In Mani, Mullainathan, Shafir, and Zhao (2020), other claims are discussed. Three
important features are pointed out when using the timing of income shocks to study
scarcity. First, the before-after differences in income levels due to the shock must be
significantly large. Secondly, the timing of the shock must be far enough apart from
other shocks to separate the effects. Finally, accounting for uncertainty related to the
magnitude and timing of the income shock can be important. Mani et al. (2020) state
that Carvalho, Meier, and Wang (2016) have participants with multiple paydays and a
lack of uncertainty in income shock, which could explain the differences in findings
on scarcity affecting cognitive ability. They point to several other design features: in
Carvalho, Meier, and Wang (2016), participants could choose when they completed the
survey in both treatments, and having the choice of the timing might obscure the effects.
Participants in their study could also have multiple paydays, which could reduce the
impact of scarcity when there is less distance between the shocks. Mani et al. (2020)
claim the distance to payday also makes a difference for the effect sizes, where they
observe reductions in cognitive ability when participants are completing the survey
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closer to their payday. Finally, they point to the lack of uncertainty about the income
shocks in Carvalho, Meier, and Wang (2016) as a reason for the inconsistent findings.

In Lichand and Mani (2020), the authors further explores this and find that it is
income uncertainty that has adverse effects on the cognitive function. By using a lab-in-
the-field survey experiment, several scarcity identification strategies are implemented.
First, the authors explore natural rainfall variation during the rain season and randomly
expose farmers to drought-related worries. Secondly, to investigate the effects of low-
income levels, they use the variation in timing of a conditional cash transfer program,
Bolsa Familia. The program pays beneficiaries according to the last digit of their social
security number, which is randomly assigned. A priming strategy similar to the previous
literature is also applied (Mani et al., 2013). The first identification strategies of scarcity
contain quite a lot of uncertainty, while the latter is an expected payment with close to
zero uncertainty. Compared to previous work, the study takes place in the same time
frame and environment, which provides an improved setting to compare findings of
different methodologies. Increases in cognitive load are observed when the approaches
include income uncertainty. The effects are compounded for the harvest and priming.
For difference in payday, (Mani et al., 2013) find larger effects, but only for the poorest
of the farmers. They also provide evidence of tunneling taking place, but the effects are
dominated by the effects on the cognitive load.4 Lichand and Mani (2020) conclude that
the inconsistent findings observed in the literature are due to differences in uncertainty
on the timing and amounts of payments, and the difference in income levels for the
samples in their study and Mani et al. (2013), compared to Carvalho, Meier, and
Wang (2016). Uncertainty about the economic situation is a possible explanation worth
further examination, as other studies have rarely reported on how much uncertainty
is present with their identification strategy. Moreover, the difference in income levels
could partially drive the effects, as several of the studies have found that the effects
are most pronounced for the poorest of their sample (Carvalho, Meier, and Wang,
2016; Schofield and Venkataramani, 2021). However, other studies have used other
low-income populations and income shocks with uncertainty without observing a clear
relationship between scarcity and cognitive ability (Cassidy, 2018; Fehr, Fink, and Jack,
2019; Barto?, 2021). The mixed evidence usiragvest strategiesan be disentangled in
the future by exploring the mechanisms of the income shocks. The idea of the different
type of income shocks having a different impact might explain some of the inconsistent
findings.

In Table 1.2, most of the studies using ffayday strategiedo not observe an effect
of scarcity on cognitive abilities (Carvalho, Meier, and Wang, 2016; Cassidy, 2018;
Akesaka et al., 2021). Recent work has attempted to separate the effects of scarcity
from income and wealth shocks (Bogliacino and Montealegre, 2020). The authors
observe that only economic wealth shocks affect cognition. This might be a possible

4. Tunneling refers to the fact that being (financially) constrained takes away many cognitive
resources and leaves one with fewer cognitive resources for other domains.
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explanation of the mixed findings. Lichand and Mani (2020) find different results using
the payday strategiesand this could be due to the conditional cash transfer being
perceived more as a shock in wealth than in income. Moreover, a debt-relief program
proved successful in improving cognition and reducing risk aversion and present-bias
(Ong, Theseira, and Ng, 2019). This further supports the significance of wealth shocks
in affecting cognitive abilities. Additional empirical work is needed to understand better
how scarcity can affect cognitive abilities.

Table 1.2. Literature overview of scarcity affecting cognitive abilities

Cognitive abilities

g
x
Literature Sample size  Country Type of study Scarcity identification g § §- E ‘q:) Result
£ & 5 28

=

o
Shah, Mullainathan, and Shafir (2012): Experiment1l 56 USA Lab experiment Income strategy X H
Mani et al. (2013): Study 1 336 USA Lab experiment Priming strategy X X H
Mani et al. (2013): Study 2 464 IND Quasi-experimental ~ Harvest strategy X X H
Carvalho, Meier, and Wang (2016): Study 1 1056 USA Quasi-experimental Payday strategy X X X O
Carvalho, Meier, and Wang (2016): Study 2 2600 USA. Quasi-experimental Payday strategy X O
Dang et al. (2016) 92 CHN Lab experiment Priming strategy X X X ]
Cassidy (2018) 530 PAK Quasi-experimental ~ Harvest strategy X X O
Fehr, Fink, and Jack (2019) 5842 ZMB Quasi-experimental ~ Harvest strategy X X O
Ong, Theseira, and Ng (2019) 196 SGP Quasi-experimental Other strategy X H
Shah, Mullainathan, and Shafir (2019): Experiment1 997 USA Online experiment Income strategy X N
Bogliacino and Montealegre (2020) 280 CcoL Lab experiment Income strategy X H
Dalton, Nhung, and Riischenpdhler (2020) 121 VNM Field experiment Priming strategy X O
Lichand and Mani (2020) 2800 BRA Quasi-experimental Harvest, priming X X X ]

and payday strategy

Akesaka et al. (2021) 1185 USA Quasi-experimental Payday strategy X O
Barto? et al. (2021) 289 UGA Field experiment Priming strategy X O
Lichand, Bettinger, et al. (2021) 2223 BRA Quasi-experimental Priming strategy X X H
Schofield and Venkataramani (2021) 526 IND Lab experiment Priming strategy X X H

Notes: The table shows an overview of the literature on scarcity affecting cognitive abilitieSignificant increase in cognitive abilitiels.- Significant decrease in cognitive abilities.
@ _ Mixed effects O - No significant resultsf- The experiment was conducted over the phone. In Mani et al. (2013): Study 1, the sample was combined from four experiments in the
study. Y- Examined the effects of a debt relief program.

1.3.2 The Impact of Scarcity on Economic Preferences

Time preferencediime preferences have been shown to be important in predicting sev-

eral positive life outcomes (DellaVigna and Paserman, 2005; Becker, Deckers, Dohmen,
Falk, and Kosse, 2012; Sutter, Kocher, Galtzle-Riitzler, and Trautmann, 2013; Golsteyn,
Grongvist, and Lindahl, 2014; Cadena and Keys, 2015; Alan and Ertac, 2018). Several
studies have shown that individuals facing scarcity behave in a more present-biased
manner (see Table 1.3).5 In Carvalho, Meier, and Wang (2016), the subjects appear
to be more present-biased before their payday when making decisions with monetary
rewards, but not when allocating real-effort tasks. The authors find suggestive evidence
for the findings being driven by liquidity constraints. The distance to the payday mat-

ters for the effect sizes, and at the right time, a demand emerges for a consumption

5. Present-bias is defined as the tendency to settle for a smaller present reward, rather than waiting
for a larger future reward, in a trade-off situation.
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smoothing mechanism across the payday cycle (Dykstra, 2020).6 The findings indicate
that temporary and expected payments can have an influence on behavior. By using
experimental windfalls in rural Pakistan, Cassidy (2018) replicates the results using
harvest strategiedPoor individuals who expect their liquidity constraints to ease in the
future appear to be more present-biased. Furthermore, the study supports the findings
of Carvalho, Meier, and Wang (2016) in a different setting, which suggests that scarcity
can affect time preferences with different types of subjects.

All the different identification strategies of scarcity used so far have found an
effect on time preferences. Thinking about poverty increases preferences for consuming
entertainment earlier and delaying work in Uganda (Barto? et al., 2021). The effects
are likely to be driven by the lack of self-control, rather than reduced attention to
the task. An intake of few calories does not influence behavior. In a controlled lab
experiment, Haushofer and Fehr (2019) vary an initial endowment of experimental
currency to create rich and poor participants, and later introduce positive and negative
income shocks. This allows them to separate the effect of how income shocks impact
individuals with similarincome levels. The authors thus avoid confounds due to liquidity
constraints and observe that negative income shocks lead to increases in discounting,
specifically to present-bias, and cannot be explained by difference in income levels. In
Handa, Seidenfeld, and Tembo (2020), the authors conclude that cash transfer affects
time discounting and that psychological states are also strongly associated with time
discounting, although psychological states do not mediate the effect of the cash transfer
on time discounting. Overall, the current literature provides consistent evidence that
financial scarcity increases present-bias.

The recent empirical work on scarcity has contributed to an ongoing debate on
the separation of different mechanisms, explaining the effects of time preferences
(Balakrishnan, Haushofer, and Jakiela, 2020). There are clear difficulties in separating
changes in discounting and changes from liquidity constraints. For instance, some
individuals might not change their underlying preferences when faced with a shock,
but might just momentarily make impatient choices. In addition to that, it is not
always possible to disentangle whether differences in choices from a shock are
due to income effects or psychological effects. Some researchers claim choices in
time-preference experiments are mainly driven by liquidity constraints from outside the
lab (Epper et al., 2015; Carvalho, Meier, and Wang, 2016; Dean and Sautmann, 2021),
while others argue that people don't integrate moderately-sized payments into their
optimal lifetime consumption plan through smoothing and arbitrage (Halevy, 2014;
Halevy, 2015). A debate about inconsistent findings has led to further disagreement
on whether outside income factors affect present-bias when measured by time
preference tasks (Ambrus, Asgeirsdottir, Noor, and Sandor, 2014; Balakrishnan,
Haushofer, and Jakiela, 2020; Barto?, 2021). The literature on scarcity can help to

6. Time scarcity has also been found to have an effect (West, Whillans, and DeVoe, 2020).
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answer these open questions by providing empirical evidence on how individuals re-
act to different shocks, and future research can contribute by separating the mechanisms.

Table 1.3. Literature overview of scarcity affecting time preferences

Literature Sample size  Country Type of study Scarcity identification Experimental task Result
Carvalho, Meier, and Wang (2016): Study 1~ 1056 USA Quasi-experimental  Payday strategy Convex time budgets and N
multiple price list with real effort
Cassidy (2018) 530 PAK Quasi-experimental ~ Harvest strategy Multiple price list N
Haushofer and Fehr (2019) 148 CHE Lab experiment Income strategy Intertemporal choice task N
Ong, Theseira, and Ng (2019) 196 SGP Quasi-experimental Other strategy Multiple price list N
Dykstra (2020) 1229 USA Quasi-experimental Payday strategy Other and N
West, Whillans, and DeVoe (2020) 524 KEN Quasi-experimental Payday strategy Multiple price list N
Barto? et al. (2021) 289 UGA Quasi-experimental  Priming strategy Convex time budgets with N

entertainment allocation

Notes: Table shows an overview of the literature on scarcity affecting time preferee@ignificant increase in present-bis: Significant decrease in present-bif®- Mixed
effects.O - No significant results.

Risk preferenced.here has long been evidence of household circumstances affect-
ing the risk behavior of the poor (Yesuf and Bluffstone, 2009). Recently, economic
shocks were found to impact risk aversion (Malmendier and Nagel, 2011; Gloede,
Menkhoff, and Waibel, 2015). The literature on scarcity and risk preferences is currently
scarce and with unclear results, see Table 1.4. As different identification strategies as
well as different experimental tasks are used, it is hard to interpret the findings. Initial
findings suggest scarcity does not affect risk preferences (Carvalho, Meier, and Wang,
2016; Cassidy, 2018), although recent evidence has called this into question.

In the US, Social Security payday cycles were found to affect risk tolerance (Ake-
saka et al., 2021). These effects were stronger for the poorest and played a role through
deteriorating mental health. By recruiting small retail businesses in Vietnam, Dalton,
Nhung, and Ruschenpdhler (2020) find that entrepreneurs exposed to financial worry
behave in a more risk-averse fashion. These effects are not explained by differences in
cognitive abilities and cannot be explained by predictability, as suggested by Lichand
and Mani (2020). Additionally, a debt relief program was found to reduce risk aversion
(Ong, Theseira, and Ng, 2019). Overall, there are still many open questions on how
scarcity affects risk preferences. The studies with effects have limitations, such as
measuring risk preferences, using non-incentivized hypothetical gambles, and focusing
on specific samples. Future work should measure risk preferences in a controlled
environment with a detailed measure to understand the effects of scarcity better.

Table 1.4. Literature overview of scarcity affecting risk preferences

Literature Sample size Country  Type of study Scarcity identification Experimental task Result
Carvalho, Meier, and Wang (2016): Study 1~ 1056 USA Quasi-experimental ~ Payday strategy Risk choice task O
Carvalho, Meier, and Wang (2016): Study 2 2600 USA Quasi-experimental  Payday strategy Risk choice task O
Cassidy (2018) 530 PAK Quasi-experimental ~ Harvest strategy Certainty equivalent t4sk
Ong, Theseira, and Ng (2019) 196 SGP Quasi-experimental  Other strategy Risk choice task  H
Dalton, Nhung, and Riischenpéhler (2020) 121 VNM Field experiment Priming strategy Investment game H
Akesaka et al. (2021) 1227 USA Quasi-experimental Payday strategy Hypothetical gamble$d

Notes: Table shows an overview of the literature on scarcity affecting risk prefereNeeSignificant increase in risk aversioH.- Significant decrease in risk aversions.
@ _ Mixed effects O - No significant results. Y- Examined the effects of a debt relief program.
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Social preference€ooperation and norm enforcement have long been established
as important factors to the successful management of common-pool resources (Ostrom,
1990; Kosfeld and Rustagi, 2015). Recent work has examined how scarcity affects differ-
ent social preferences, see Table 1.5. By looking at an area that has been divided in two
by an exogenous variation in biomass production from geological reasons in Namibia,
Prediger, Vollan, and Herrmann (2014) observe a positive relationship between the
scarcest area and anti-social behavior. The effects may be due to living in a competitive
environment with less biomass production over longer periods of time. Scarcity has
been found to reduce cooperation, which was driven by differences in food scarcity for
the poorest when comparing households before and after the harvest (Agneman et al.,
2020). While sharing behavior remains stable among small-scale Afghan farmers, the
enforcement of sharing weakens substantially, potentially due to a shift in social norms
in time of scarcity (Barto?, 2021). The findings are stable for different sub-groups,
although other recent evidence suggests that scarcity may reduce in-group bias.

The presence of in-group bias from group members, affecting behavior, has long
been established in the literature (Akerlof and Kranton, 2000). These biases may also
be influenced by environmental factors (Bauer, Blattman, Chytilova, Henrich, Miguel,
etal., 2016; Cassar, Healy, and VVon Kessler, 2017). In-group bias and norm enforcement
only appear after harvest among rice farmers in Thailand (Boonmanunt and Meier,
2020), although sharing behavior remains stable. In-group bias also disappears under
scarcity for coffee farmers in Guatemala (Aksoy and Palma, 2019). Taken together, the
evidence suggests that scarcity might influence norm enforcement, reduce in-group bias,
and not affect sharing behavior overall. The literature on scarcity and social preferences
remains scarce, and future empirical work is needed to establish when in-group bias
appears. Evidence on scarcity and these biases has important policy implications, as
conflicts between groups can be detrimental to economic development.

Table 1.5. Literature overview of scarcity affecting social preferences

Literature Sample size  Country Type of study Scarcity identification Experimental task Result

Prediger, Vollan, and Herrmann (2084) 120 NAM Field experiment Other strategy Joy of destruction game H

Aksoy and Palma (2019) 109 GT™M Quasi-experimental Harvest strategy Dictator game H

Agneman et al. (2020) 363 TZA Quasi-experimental Harvest and priming strategy ~ Investment game H

Boonmanunt and Meier (2020) 568 THA Quasi-experimental Harvest strategy Dictator game, prisoner dilemma®
game and with third party punishment

Barto? (2021) 207 AFG Quasi-experimental Harvest strategy Dictator game and with third @

party punishment

Notes: Table shows an overview of the literature on scarcity affecting social preferedeeSignificant increase in cooperatioH.- Significant decrease in cooperatid®. - Mixed
effects.O - No significant results. $- Investigated how an exogenous variation in biomass production affected individuals.

1.4 The Mechanisms of Scarcity

In this Section, | present an overview of the suggested mechanisms of scarcity. | discuss
six main mechanisms that have been pointed to in the literature: attention, cognitive
ability, liquidity constraints, non-cognitive skills, uncertainty, and other mechanisms.

In Table 1.6, | present an overview of how frequently the mechanisms have been



1.4 The Mechanisms of Scarcity1J7

suggested in the literature.

Table 1.6. Literature overview of possible mechanisms of scarcity

Mechanisms
L2 2
g '§ % >
5§ 8 8 ¢ E |
Literature Sample size  Country Type of study Scarcity identification g g 8 "g £ £
£ £ 2 § g °
I=) 5 7 S
3 3 §
g 2
Shah, Mullainathan, and Shafir (2012): Experiment 1-5 56 USA Lab experiment Income strategy X X
Mani et al. (2013): Study 1 336 USA Lab experiment Priming strategy X X
Mani et al. (2013): Study 2 464 IND Quasi-experimental Priming strategy X X X
Prediger, Vollan, and Herrmann (20?4) 120 NAM Field experiment Other strategy X
Carvalho, Meier, and Wang (2016): Study 1 1056 USA Quasi-experimental Payday strategy X
Carvalho, Meier, and Wang (2016): Study 2 2600 USA Quasi-experimental Payday strategy X
Zhao and Tomm (2017) 662 USA Lab experiment Income strategy X
Cassidy (2018) 530 PAK Quasi-experimental Harvest strategy X X
Fehr, Fink, and Jack (2019) 5842 ZMB Quasi-experimental ~ Harvest strategy X
Haushofer and Fehr (2019) 148 CHE Lab experiment Income strategy X X
Ong, Theseira, and Ng (2019) 196 SGP Quasi-experimental ~ Other strategy X X
Shah, Mullainathan, and Shafir (2019): Experiment 1-5 997 USA Online experiment Income strategy X X
Bogliacino and Montealegre (2020) 280 CcoL Lab experiment Income strategy X X
Boonmanunt and Meier (2020) 568 THA Quasi-experimental Harvest strategy X
Dalton, Nhung, and Riischenpdhler (2020) 121 VNM Field experiment Priming strategy X
Lichand and Mani (2020) 2800 BRA Quasi-experimental Harvest, priming X X X
and payday strategy
Lichand, Bettinger, et al. (2021) 2223 BRA Quasi-experimental Priming strategy X X
Barto? (2021) 207 AFG Quasi-experimental ~ Harvest strategy X
Barto? et al. (2021) 289 UGA Quasi-experimental Priming strategy X X
Schmitt and Schlatterer (2021) 1084 GER Field experiment Payday strategy X

Notes: The table shows an overview of the literature on the mechanisms of sc§rdityperiment was conducted over the phone. In Mani et al. (2013): Study 1, and Zhao and
Tomm (2017), the sample was combined from the related experiments in the study. Y- examined the effects of a debt relief program. $- investigated how an exogenous variation in
biomass production affected individuals.

Attention.Limited attention plays an important role in decision-making (Gabaix,
2019). Scarcity might capture the attention of low-income individuals and lead to
stress and inattention about monetary decisions. This effect is often referred to in the
literature astunnelingand has been shown to play a role in decision-making under
different circumstances. By taking attention from complicated tasks, the poor are, for
instance, more likely to be distracted (Schmitt and Schlatterer, 2021). Individuals under
scarcity process information in the environment differently by using eye-tracking (Zhao
and Tomm, 2017). Attention neglect and memory failures might lead to sub-optimal
decisions. Several papers have suggested that attention is the main mechanism through
which scarcity affects outcomes (Mani et al., 2013; Shah, Mullainathan, and Shafir,
2019; Lichand and Mani, 2020; Lichand, Bettinger, et al., 2021). Meanwhile, others
have found thaattentionis not affecting behavior. In Barto? et al. (2021), the authors
use monitoring tools similar to eye-tracking and show their effects are not due to a
lower ability to sustain attention. The literature is currently split by different measures
of attention, and a unified measure related to scarcity is needed.

Cognitive ability.Economic decisions might be more difficult for the poor as they
face more difficult trade-offs and therefore deplete their cognitive resources. Cognitive
abilities have been seen as both an outcome and as a mechanism. Although often
associated with thattentionmechanism, the idea differs in that cognitive resources
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are being depleted under scarcity. The claim that changes in cognitive ability are the
main mechanism for changes in outcomes has been suggested by several papers (Mani
et al., 2013; Bogliacino and Montealegre, 2020; Lichand and Mani, 2020; Barto2 et al.,
2021; Kaur et al., 2021; Lichand, Bettinger, et al., 2021). When individuals have too
many things on their mind, this can lead to a tax on their mental bandwidth. A test of
its separation from thattentionmechanism would be beneficial for understanding its

role as a mechanism.

Liquidity constraintsThe poor are more likely to be liquidity-constrained, and this
can lead to intertemporal choices looking like present-biased choices (Ambrus et al.,
2014; Epper et al., 2015). Carvalho, Meier, and Wang (2016) observe that present-bias
over monetary decisions is driven by subjects lacking credit cards and having worse
economic circumstances. The authors interpret this as support for liquidity constraints
being the main mechanism. Moreover, Cassidy (2018) implements a windfall treatment
to test whether changes in liquidity constraints affect present-bias. The evidence
suggests that individuals account for their liquidity constraints when making decisions.
Overall, liquidity constraints have been mainly used to explain time-preference choices,
and future work should test how it interacts with other possible mechanisms.

Non-cognitive skillsNon-cognitive skills have been suggested as possible mecha-
nisms. Contrary to the findings of Carvalho, Meier, and Wang (2016), Barto? (2021)
shows that scarcity reduces one's ability to exercise self-control. In Boonmanunt and
Meier (2020), the authors observe enhanced intuitive thinking in times with higher
constraints. The bandwidth costs of debt mental accounts have been found to influence
changes in behavior (Ong, Theseira, and Ng, 2019). Further evidence is needed to
assess these mechanisms.

Uncertainty. The uncertainty mechanism was recently emphasized by Lichand
and Mani (2020) as crucial in explaining mixed findings in the literature on cognitive
abilities. Moreover, Haushofer and Fehr (2019) propose uncertainty of the different
income shocks as a likely mechanism. By investigating how negative and positive
income shocks affect stress, they observe that the effects are similar for both. This is
interpreted as a relief of the participants when the uncertainty of the income shocks is
clarified. Cassidy (2018) also mentions that uncertainty might explain the difference
comparing present-bias before and after harvest in rural Pakistan. Uncertainty related
to the income shock has emerged as one of the most promising candidates to explain
the inconsistent findings on cognitive abilities, and future work should account for this.

Other mechanisms:urthermore, other possible mechanisms have been proposed
(Fehr, Fink, and Jack, 2019; Haushofer and Fehr, 2019; Bogliacino and Montealegre,
2020; Dalton, Nhung, and Ruschenpdhler, 2020; Barto?, 2021). Although many
suggested mechanisms could be present, the evidence is hard to interpret due to
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differences in the literature. For example, scarcity can increase stress as in Dalton,
Nhung, and Ruschenpdhler (2020). However, Haushofer and Fehr (2019) finds that
both positive and negative shocks reduce self-reported stress. As the effects of both
shocks goes in the same direction, stress is unlikely to be the decisive mechanism.
Overall, the knowledge about the mechanisms of scarcity is limited, and other factors

might be important.

In Table 1.6, several possible mechanisms are suggested by the literature. Overall,
it is hard to interpret which mechanisms matter the most. No unified approach has been
implemented on how to measure the mechanisms, and little is known on the consistency
of the mechanisms for different outcomes. Mechanisms are sometimes suggested based
on little evidence. The lack of studies testing specific mechanisms and comparing
them to each other limits the current literature. For instance, some mechanisms might
dominate others, while others might work across different aspects. Further work is
needed to understand better which mechanisms matter in which contexts. One promising
mechanism is uncertainty, which may capture different aspects of economic scarcity,
and the different aspects could help explain the previous inconsistent results (Haushofer
and Fehr, 2019; Lichand and Mani, 2020).

1.5 Discussion

In this chapter, | review the promises and shortcomings of the emerging literature
on scarcity to direct future research. Scarcity has been found to affect both cognitive
abilities and economic preferences using different identification strategies and settings.
In this review, the literature provides convincing evidence of scarcity affecting present-
bias and indicates that scarcity may be related to in-group bias. Despite intriguing initial
results on outcomes such as cognitive abilities, the impact of scarcity remains poorly
understood. The broad definition of scarcity represents well the difficulty interpreting
current results, which includes different types of income shocks and environments.
Various methodologies are applied to address the same research questions, although
they likely capture different aspects of scarcity. Furthermore, the approaches usually
use quasi-experimental fluctuations in income, which are "at best a crude proxy for
scarcity" (Mullainathan and Shafir, 2013, p. 72). It is unlikely that all low-income
individuals face scarcity, and it is likely that some high-income individuals experience
scarcity through their college debt or mortgage payments. The current identification
strategies might therefore underestimate the impact of scarcity by focusing on certain
groups. The approaches lack precision in estimating treatment effects due to challenges
of the different methods. This chapter demonstrates that a clearer separation of the
identification strategies is needed and would likely contribute to unifying the dispersed
literature on scarcity. Future work should account for the strengths and weaknesses of the
different identification strategies to advance this promising field. Additionally, there are
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other open questions that would help improve our understanding of the decision-making
among the poor (Bru¥an and Antonides, 2021).

As presented in this chapter, the literature suggests several different mechanisms
of scarcity. More theoretical work is needed, and formal models would help in guiding
empirical work. Empirical work is also required to gain knowledge on the different sug-
gested mechanisms. Using extensive settings in the future studies, such as in Lichand
and Mani (2020), would further improve overviews of how the different approaches
compare, and could help disentangle the mechanisms of different identification strate-
gies. Scarcity could preemptively trigger different mechanisms depending on the setting,
and they might dominate each other. A better understanding of the mechanisms could
help explain the currently inconsistent results.

Although the literature has some mixed results, promising studies have demon-
strated new ways in how scarcity can affect decision-making. For instance, recent
evidence has also shown how the attention mechanisms of scarcity can explain lower
math performance for disadvantaged students when the questions are about monetary
situations (Duquennois, 2019). Poverty can also affect productivity, as shown by recent
evidence from low-income workers in rural India (Kaur et al., 2021). This evidence
presents important insights into how poverty can be perpetuated. Still, there is much
more to be learned. Recent findings suggest that people might be unaware of behavioral
biases affecting their behavior (Schilbach, Schofield, and Mullainathan, 2016; Dean,
2019). Evidence on (the lack of) awareness could have key implications for reducing
biases. In the case of scarcity, individuals who are aware of how scarcity may affect
their decision-making might try to mitigate its impact by moving important decisions to
another time. Little is known about people's awareness about scarcity or if they would
act on this (Kremer, Rao, and Schilbach, 2019). Furthermore, little is known on how
scarcity affects interpersonal conflict and cooperation. Efforts to explore these areas
will contribute to advancing our understanding of important aspects of decision-making
under scarcity.
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Chapter 2

Heterogeneity in Effort Provision:
Evidence from a Lab-in-the-field
Experiment

Joint with Zvonimir Baz2i¢, Stefania Bortolotti, Stefan Schmidt, Sebastian O. Schneider
and Matthias Sutter

2.1 Introduction

Understanding how to motivate people to provide effort is of key importance for suc-
cess in many domains of life, ranging from the educational sector to the labor market.
Social scientists and practitioners have long debated on how to best align the interest of
principals and agents, and the design of optimal compensation contracts has long played
a prominent role in this discussion. Extensive theoretical and empirical research has
focused on the role of both intrinsic and extrinsic incentives to promote effort provision
among workers as well as students (Prendergast, 1999; Gneezy, Meier, and Rey-Biel,
2011; Gneezy and Rey-Biel, 2014; Cassar and Meier, 2018; Gneezy, List, Livingston,
Qin, Sadoff, et al., 2019).

In this study, we strive to understand how personal characteristics, ability, prefer-
ences and one's socio-economic background shape one's performance under various
incentive schemes. The idea stems from the observation that not everybody is best
motivated by the same type of incentives. Some people thrive and express their best
potential in competitive environments, while some instead choke under such pressure
(Ariely, Gneezy, Loewenstein, and Mazar, 2009). Some people are diligent and work
hard regardless of the environment, while others need monetary rewards to be motivated.
Scientific evidence offers surprisingly little guidance in understanding the underpinning
of this heterogeneity. New evidence can provide important insights in how to improve
labor market contracts to better account for the strengths and weaknesses of different
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characteristics. This can help to optimize output and earnings under different incentive
schemes.

Here we consider a number of factors that have been proven important in under-
standing labor market success, such as socio-economic status (see e.g. Heckman, 2006;
Heckman, 2007), conscientiousness (see Donato, Miller, Mohanan, Truskinovsky, and
Vera-Hernandez, 2017), grit (see e.g. Duckworth, Peterson, Matthews, and Kelly, 2007;
Alan, Boneva, and Ertac, 2019), economic preferences, and parenting styles (see e.g.
Bonin, Dohmen, Falk, Huffman, and Sunde, 2007; Borghans, MeYsers, and Ter Weel,
2008; Sutter, Kocher, Galtzle-Rutzler, and Trautmann, 2013; Falk, Becker, Dohmen,
Enke, Huffman, et al., 2018; Falk, Becker, Dohmen, Huffman, and Sunde, 2021). While
the link between some personal characteristics and (labor market) outcomes is quite
well established, others are far less understood. In particular, it is not a priori clear if
and how the above characteristics interact with specific incentive schemes.

We can think of two mechanisms at work. First, people vdésirablecharacter-
istics i.e., associated with positive outcomes, such as conscientiousness or patience

might be motivated to work hard irrespective of the incentives. In the long run, this
might give them an advantage over other students or workers as they will be persistent
and productive in competitive and profitable situations as well as in situations without
contingent incentives. Second, it could be that people with desirable characteristics are
responsive to incentives and provide their maximal effort only when it is adequately re-
warded. If aiming at maximizing one's earnings, considering effort as a scarce resource
that can be depleted is important.1

Based on extensive work on the effect of personal characteristics on positive life
outcomes, several factors might be relevant for determining effort provision. Studies
have shown that socio-economic status, cognitive abilities, patience, risk tolerance,
competitiveness, overconfidence and grit are all positively related to some important
life-outcomes, such as educational attainment, earnings and college GPA (Cunha, Heck-
man, Lochner, and Masterov, 2006; Heckman, 2006; Bonin et al., 2007; Duckworth,
Peterson, et al., 2007; Cadena and Keys, 2015; Hanushek, Machin, and Woessmann,
2016; Reuben, Wiswall, and Zafar, 2017; Alan, Boneva, and Ertac, 2019). From the
remaining Big five personality traits, openness was found to be positively related
while extraversion and agreeableness negatively related to educational attainment
(and to a lesser extent, standardized achievement test scores; see Almlund, Duckworth,
Heckman, and Kautz, 2011).2 Positive parenting was found to be highly relevant in
development of cognitive and non-cognitive traits important for labor market outcomes
(Falk, Kosse, Pinger, Schildberg-Hdrisch, and Deckers, 2021). Finally, measures of
individual productivity and relative self-assessment (which is tightly related to one's

1. One could think of more nuanced mechanisms and it is not necessarily the case that all personal
characteristics are relevant in understanding how different people react to incentives.

2. Concerning conscientiousness and neuroticism, the former is positively while the latter negatively
related to educational attainment.
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productivity; see Dohmen and Falk, 2011) can be indicative of one's performance in
a task where costly effort is crucial.3 Given these relations, we make two competing
hypotheses, where one follows the argument that individuals with desirable traits and
preferences will always invest a lot of effort, regardless of the incentivization, while the

other relies on the assumption that such individuals will only exert effort when they see
a sufficient benefit to do so.

A better understanding of these mechanisms can have far reaching implications for
practitioners as well as for theoretical models. Unfortunately, field data on personal char-
acteristics and productivity under different incentive contracts are scarce and a proper
identification strategy is difficult to achieve because of self-selection as well as market
frictions. It is likely that individuals choose different career paths and are influenced in
how they react to different incentive schemes. For instance, a competitive environment
might shape how one reacts to a tournament payment scheme. In this study we mitigate
these issues. We conducted a controlled lab-in-the-field experimental study in a setting
with limited self-selection, where we first collected a wide array of personal character-
istics. This provides us with an ideal setting to investigate how people's characteristics
are related to performance under different incentive schemes. We then implemented
two treatments. In one treatment, we exogenously assigned participants to one of three
differentincentive schemes fixed payment, piece rate payment or tournament payment.
These payment schemes were selected as they are established in the literature and allow
us to study several novel comparison between payment schemes to better understand
how they work. We implemented a tedious counting task adapted from Abeler, Falk,
Goette, and Huffman (2011) to measure effort provision. The task provides us with an
objective measure to assess performance in the different incentive schemes. In the other
treatment, we ask participants to self-select into one of the three incentive schemes. The
goal of this treatment is twofold. First, it allows us to test if participants are able to
correctly self-select into the incentive contract that maximizes their potential monetary
earnings.4 Second, it serves as a test to see if having agency over the type of incen-
tive contract itself has an effect on one's performance. The literature has established
several important characteristics for sorting decisions (Niederle and Vesterlund, 2007,
Dohmen and Falk, 2010; Dohmen and Falk, 2011; Buser, Niederle, and Oosterbeek,
2014; Buser, Peter, and Wolter, 2017, see e.g.). With our comprehensive set-up, we
examine the stability of these findings, as well as how they and other characteristics
predict sorting decisions between different payment schemes. We thus contribute by
providing clarity and new insights on previous findings on sorting by using a design

3. Following similar argumentation as with other variables, individual productivity and relative
self-assessment on a given task although not necessarily related to long-term outcomes might also
interact with incentives in two opposing ways. Those who are more productive or have positive beliefs
about their relative productivity could be willing to always work hard, or on the other hand, they could
choose to work only if the benefit of exerting effort is sufficient.

4. Certainly, other factors than material earnings might influence the choice over different incentive
schemes.
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allowing for comparisons across several payment schemes.

We ran a lab-in-the-field experiment in German high schools, with students from
grade ten and older (sixteen to twenty years of age). Relying on a pool of high school
students offers a number of advantages, which are crucial to our research question.
First, they are highly heterogeneous in terms of socio-economic background, traits, and
ability level. This is an advantage of our sample, as different personal characteristics
could play a role for their performance, but also their preference for a payment scheme.
Second, students are exposed to similar incentives in schools and have not yet devel-
oped a preference for different compensation schemes through experiences in the labor
market, which might affect their behavior.

We find systematic productivity sorting across the three incentive schemes. On aver-
age, participants with higher performance sort more into a piece rate incentive scheme
over a fixed incentive scheme, and are most likely to sort into a tournament incentive
scheme. Sorting thus plays an important role in determining effort provision. The socio-
demographics, traits and preferences predicting sorting decisions vary based on the
different incentive schemes. Consistent with the literature, we confirm the importance
of competitiveness, gender, 1Q, productivity and risk preferences in influencing sorting
decisions. However, we show that the importance of different personal characteristics in
influencing sorting decisions to a great extent depend on which of the incentive schemes
are compared.

Moreover, our results show that personal characteristics and socio-economic back-
ground do matter differently in determining effort provision under the differentincentive
schemes. We observe that the home environment influences performance when assigned
to a tournament payment scheme compared to a fixed incentive scheme. For instance,
we find that higher positive parenting can generate worse performance, indicating that
praising children too often might lead to adverse effects for effort provision. The per-
sonal characteristics matter when choosing the incentive scheme in our setting. Grit and
socio-economic status are significantly predicting performance (or the lack of perfor-
mance) when choosing a competitive incentive scheme. The predictiveness of personal
characteristics thus depends on whether one is assigned to or choosing an incentive
scheme. Although, the sorting does not seem to mainly be focused on optimizing per-
formance by choosing according to the characteristics that are important when assigned
to an incentive scheme. This highlights the importance of socio-demographics, traits
and preferences in that they affect productivity independently through both heterogene-
ity in effort provision and through sorting decisions.

Our study makes three main contributions. First, we present an extensive overview
of sorting decisions across three different incentive schemes. While the previous lit-
erature has usually been limited to study the sorting decisions between two incentive
schemes, our comprehensive set up allows us to investigate sorting decisions in more
detail. In addition, we include a wide range of socio-demographics, traits and prefer-
ences that have been found to influence sorting. One can imagine that some of these are
capturing similar effects. We disentangle how they work together and which of them
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matter when examining sorting decisions. We thus provide a better understanding of
how the results depend on the comparison of the different incentive schemes.

The second contribution of our study, is that we address unanswered questions on
heterogeneity in effort provision. While not much has been done on the interaction
between incentive schemes and people's characteristics, a notable exception is Donato
etal. (2017). In the domain of health care provision, they start a promising field by elic-
iting the Big five personality traits and report that people with high conscientiousness
provide better maternal and child services, but react less to performance incentivization.
People with low conscientiousness and neuroticism perform well with performance in-
centivization. Moreover, in a lab experiment, Segal (2012) finds a similar pattern (albeit
only for men) between conscientiousness and reaction to incentives. The direction of
how the characteristics interact with incentives is for the most part ambiguous as the
literature is nascent. We present the first clear evidence of how socio-demographic vari-
ables, traits and preferences are determinants of performance across different incentive
schemes.

Finally, we contribute by investigating which factors determine performance. Do
participants understand their performance potential and how it might change across
incentive schemes? We find that different characteristics matter for determining perfor-
mance based on whether one is assigned to or choosing the incentive scheme. Having
the choice therefore plays an important role in assessing which personal characteristics
are important for higher performance. Although, participants are not mainly sorting
based on the characteristics that are influential when assigned to an incentive scheme.
This points to other factors being prioritized when choosing an incentive scheme. We
note several insights on how different factors influence effort provision. In particular,
the home environment is important both when assigned to and when choosing an incen-
tive scheme, but in different directions. This underlines why these type of factors can
be key in shaping positive outcomes later in life (Falk, Kosse, et al., 2021).

2.2 Experimental Design

2.2.1 Sample

The experiment was conducted with adolescents in schools across North Rhine-
Westphalia, Germany (see Appendix 3.D for a map of participating schools). Altogether
1,488 high school students enrolled in tenth to thirteenth grade were recruited and at-
tended all required sessions. Summary statistics of the students in our study are presented
in Table 2.2.1. We targeted what in German is referred to as Gesamtschule : schools
that commonly comprise both low and high education tracks within the same institution.
This ensured a heterogeneous sample in our study (SES; cognitive abilities, etc.). We
contacted in a random order the 201 closest schools in the area of Bonn, Cologne, and
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Dusseldorf within the state of North Rhine-Westphalia.5 We first informed and invited
schools to participate in the study via a letter. In case of no reply, we contacted the
school via phone, and sent them a more detailed description of the study via email. For
every participating school, the study was approved by school principals.6 Parents were
informed about the experiment and needed to sign a consent form in order for a student
to participate in the study.7 Participation was voluntary and it was explicitly mentioned
to the subjects that they could quit the study (or skip specific parts) at any time. 8

2.2.2 Real effort task (RET)

We implemented a counting task adapted from Abeler et al. (2011). Subjects were
presented with a sequence of tables containing zeros and ones (Figure 2.2.1). The task
consists in highlighting and counting the ones present in each table (see instructions in
Section 3.E). Atable is correctly solved if: (i) all the ones are highlighted, (ii) none of the
zeros are highlighted, and (iii) the total amount of ones is correctly reported. Subjects
had a total of three trials to solve each table. The task has a number of desirable features:
it does not require any prior knowledge, performance is easy to objectively measure,
learning only plays a minor role, and there is no outside value in performing the task
(Abeler et al., 2011; Charness, Gneezy, and Henderson, 2018). The task is tedious and
requires effort to be solved.

2.2.3 Timeline and treatments

The experiment comprises two parts conducted approximately two weeks apart
from each other (Table 2.2.2).9 The same subjects participated in both parts of the
experiment. In part 1, a broad range of socio-demographics, traits and preferences
was collected from the subject pool. In part 2, effort provision was measured under
three different incentives schemes: fixed payment, variable payment, and tournament
payment. Two between-subjects treatments were implemented, in which we either
imposed a specific incentive schentexfgenoudreatment) or subjects could choose

their preferred incentive schem€l{oicetreatment). In the remainder of this Section,

we describe in detail the incentive schemes, the treatments, and the sequence of tasks

5. Contact information are publicly available online on the webpage of the Ministry for School and
Education of North Rhine-Westphalia: https://www.schulministerium.nrw.de/BiPo/SchuleSuchen/online

6. The study is approved by the ethical board of the University of Innsbruck (certificate of good
standing N.o 07/2019 - 25.01.2019).

7. Students that are 18 or older could sign the consent form themselves.

8. There were very few students that quit or skipped parts of the study. The students that chose to
quit the study would wait at their desk until the session was over.

9. In a few occasions, the two parts were moved closer/further apart due to logistic reasons. The
sessions could then be the day after, or six weeks after the first session.
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Table 2.2.1. Summary statistics

mean sd obs

Productivity part 1 (RET 5 min) 26.92 (6.25) 1488
Productivity part 2 (RET 20 min) 123.28 (22.57) 1488
Female (=1) 0.54 (0.50) 1447
Age 16.88 (1.26) 1488
Grade (9-13) 11.20 (1.05) 1488
IQ (Raven 0-10) 5.04 (1.48) 1454
Grade math (1-6) 2.82 (1.13) 1488
Grade german (1-6) 2.77 (0.92) 1488
Born Germany (=1) 0.93 (0.25) 1488
Speak German at home (=1) 0.90 (0.31) 1488
Parents German (=1) 0.59 (0.49) 1488
Mother university diploma (=1) 0.15 (0.36) 1488
Father university diploma (=1) 0.19 (0.39) 1488
One parent university diploma (=1) 0.26 (0.44) 1488
Single parent (=1) 0.22 (0.42) 1488
Number of siblings 1.66 (1.14) 1488
Books at home (1-6) 2.35 (1.33) 1488
Pocket money (0-95) 28.05 (25.77) 1488
Number of cars (0-3) 1.80 (0.84) 1488
Number of holidays (0-3) 1.95 (0.98) 1488
PISA wealth index (0-17) 12.69 (2.42) 1488
FAS index (0-10) 6.77 (2.01) 1488
Low SES (=1) 0.60 (0.49) 1488
Patience (1-32) 17.26 (11.96) 1488
Patience survey (0-10) 7.22 (1.96) 1488
Risk (1-32) 10.24  (6.54) 1488
Risk survey (0-10) 5.92 (1.96) 1488
Altruism (0-10) 7.56 (2.22) 1488
Extraversion (cont; 1-5) 3.52 (0.78) 1488
Agreeableness (cont; 1-5) 3.58 (0.58) 1488
Conscientiousness (cont; 1-5) 3.35 (0.40) 1488
Neuroticism (cont; 1-5) 2.86 (0.71) 1488
Openness (cont; 1-5) 3.41 (0.65) 1488
Enjoy competition (cont; 1-5) 3.09 (0.99) 1488
Positive parenting (cont; 1-5) 3.44 (0.91) 1488
Grit (cont; 1-5) 3.23 (0.45) 1488
Effort part 2 (1-7) 5.06 (1.58) 1488
Stress part 2 (1-7) 3.86 (1.71) 1488
Exhaustion part 2 (1-7) 3.47 (1.64) 1488
Belief 46.68  (24.36) 1472
Overconfidence 2.38 (30.32) 1472

Note: 41 observations are missing fBemale as some students did not
want to reveal their gender. 34 observations are missind@odue to
technical issues during a session. 16 observations are missimggfief
andOverconfidenceas some students only were able to provide their ID for
matching after the session. Books at home is based on six categories for the
number of books available at home (0-10, 11-25, 26-100, 101-200, 201-500
and more than 500). The PISA wealth index is based on the family wealth
possessions index from the PISA test. The FAS index is representing the
Family Affluence Scale (FAS) and low SES is a binary variable capturing
educational and time resources available to the family.
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Figure 2.2.1. Real-effort task

in the two parts of the experiment.10

We implemented three types of incentives schemes:11

Fixed payment: a flat payment®.5) independent of the number of correctly solved
tables;

Variable payment: subjects were paid a piece rgde0) per correctly solved table;

Tournament payment: subjects were paid either a H@IDg) or a low £0.04) piece

rate per correctly solved table. Each participant in this treatment was matched with
another participant that also chooses tournament payment; and was paid the high
(low) rate if they solved more (less) tables than the matched participant.12

We ran two between-subjects treatmerfizogenousaind Endogenousin the Ex-
ogenoudreatment, participants were assigned to and received information only about
either a fixed, variable or tournament payment scheme, and were paid accordingly.
In the Endogenougreatment, participants received information about the types of in-
centive schemes and had to choose one scheme which determined how their payment
was calculated. Table 2.2.3 presents an overview of the number of participants in each
payment scheme by treatment.

10. The design and outcomes were pre-registered at the AEA ECT Registry at
https://www.socialscienceregistry.org/trials/8360.

11. The payment amounts in the incentive schemes were calibrated based on the pilot data to ensure
comparable payoff.

12. Ties were solved by a random draw of the computer and participants were made aware of that.
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Table 2.2.2. Timeline of the experimental tasks

Part 1 socio-demographics,
traits and preferences

Exogenous
treatment

Endogenous
treatment

Personal ID

RET instructions

Ability (RET 5 min)

IQ test (Raven's matrices, 5min)
SES questionnaire

Big Five (BFI-44)
Competitiveness (14-item)
Preference module

Positive parenting (6-item)

Grit (8-item)

X X X X X X X X X

x

X X X X X X X X X

x

Average payment)

¢4 + RET (5 mins)

¢4 + RET (5 mins)

Average time 45 min 45 min
Part 2 Effort provision Exogenous Endogenous
and incentives treatment treatment
Personal ID X X
Belief elicitation X X

RET instructions X X

Instructions (incentive schemes)

1 incentive scheme

all 3 incentive schemes

(within session randomization)

Choice (incentive scheme) - X

RET (20 min) X X

Average payments) ¢1 + RET (20 min) + belief ¢1 + RET (20 min) + belief
Average time 45 min 45 min

Notes: The amount of participants are equally balanced across the three incentive schemes in

the Exogenousreatment.

Table 2.2.3. Number of participants per treatment arm

Exogenous  Choice
Fixed 250 182
Variable 249 365
Tournament 250 192
Total 749 739
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2.2.4 Partl Socio-demographics, traits and preferences

This part of the study was common to all treatments and measured a number of socio-
demographic characteristics, traits and preferences of the participants. We focused on
four main areas: ability, family background, preferences, and personality traits (for a
detailed list of included questions, see the Instructions in Section 3.E). We started by
collecting a measure of productivity for the real effort task (RET), where we follow
Dohmen and Falk (2011) in incentivizing the task. Participants were given five minutes
to solve as many tables as they could, and were paid on a piece;€af6) basis.

This measure captures heterogeneity in individual productivity in our task.13 Next,
a five minutes computerized version of a standardized non-verbal intelligence test
was administered (Raven, 2000). In addition, we collected information about socio-
economic status (SES) and a number of psychological measures: Big five (John and
Srivastava, 1999), competitiveness (Newby and Klein, 2014), positive parenting style
(Frick, 1991; Essau, Sasagawa, and Frick, 2006), and grit (Duckworth and Quinn, 2009).
For all these measures, we rely on widely used psychological scales. Finally, we included
a series of non-incentivized questions taken from the validated preference module by
Falk, Becker, Dohmen, Enke, et al. (2018) and Falk, Becker, Dohmen, Huffman, et al.
(2021): patience and willingness to take risk.14 Given that we elicited fifteen variables
that capture socio-economic status, we apply a socio-economic principal component
analysis (PCA) in order to best utilize the extensive data we obtained. For this purpose,
we construct a single item socio-economic status measure including all of the items of
three different socio-economic indices and additional relevant variables (see Section 2.E
for a detailed description of included variables and of the PCA).

2.2.5 Part2 Effort provision and incentives

This part of the study captured effort provision under the different incentive schemes.
The RET was the same as in part 1, but lasted for 20 minutes and the incentives
varied according to their payment scheme.15 We elicited participants' beliefs about
their performance in part 1. More precisely, we ranked all the participants present
in the room based on their performance in part 1 and then asked participants to
guess their rank.16 If the guess was correct, they eagiedf the difference
between the guess and the actual ranking was at most 5 placements, they earned
¢0.50. Only participants who were present in both visits were included in the
ranking (and were asked to guess). We opted for collecting the guesses about their

13. To familiarize with the task and the software, subjects were asked to solve a trial table before
moving to the actual task.

14. For patience and willingness to take risk, we include both qualitative and quantitative items (see
the Instructions in Section 3.E).

15. The distribution of solved tables in part 1 and part 2 can be found in Figure 2.B.1

16. On average there were 35.4 participants per session.
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ranking in the second visit. We did this as want to examine how beliefs about
rankings relate to the choice of incentive scheme and to other variables collected in
the second session. As students can update their beliefs between the first and the
second session, we eliminate this issue by eliciting the beliefs at the beginning of the
second session. Feedback about the guessing task were given only at the end of the study.

Assignment to treatmentih the Exogenougreatment we randomly within a ses-
sion assigned participants to one of the three incentives based on the Min MSE method
developed by Schneider and Schlather (2017). Using a re-randomization approach, the
method aims at minimizing the mean squared error of the treatment effect estimator and
thereby increases precision by reducing the variance. The method forms comparable
treatment groups considering multiple important (possibly continuous and/or categori-
cal) variables - such as gender, SES, ability, etc. It perfectly suits our needs as it allows
for more than binary treatment assignment and is more tolerant to attrition compared to
other approaches. The selected variables were based on data from pilots and the method
was applied at the school level. In Table 2.2.4, we test whether our explanatory variables
across different incentive scheme groups are balanced by testing the difference between
the mean in the different payment schemes and the overall mean. Of the 105 binary
comparisons, there are no significant differences at the 5% level.

2.2.6 Procedures

To minimize self-selection into the study, it was conducted in schools during regular
school hours. Sessions were run in large lecture halls and several classes took part in
the experiment at the same time.17 The number of participants in a single session was
on average 35.4 with a 13.2 standard deviation. The experiment was conducted with up
to 75 tablets and a server using oTree (Chen, Schonger, and Wickens, 2016).

In each of the two sessions, subjects were randomly assigned to a desk upon arrival.
They were all separated by privacy screens, and communication was strictly forbidden
throughout the experiment. This was enforced to avoid students comparing choices or
their performance. Teachers were allowed to be in the classroom, but were not allowed
to communicate with or observe the behavior of the participants. In the first session, the
relevant instructions were read aloud, and displayed on the screens before the beginning
of the RET and IQ task. In the second session, subjects were reading the instructions
displayed on the screen alone, since multiple incentive schemes are randomized within
the same session in tl&ogenoudreatment. To ensure that subjects fully understood
the incentive schemes, they had to individually answer a set of computerized control
questions before proceeding with the task itself.

Since subjects took part in two separate sessions, data was matched via a personal ID
created by the participants at the beginning of each part (see Instructions in Section 3.E).

17. Due to logistic constraints, some session were conducted in single classrooms.
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Table 2.2.4. Balance for payment schemes in Exogenous

Overall Fixed pvalue for mean Piece rate  pvalue for mean Tournament  pvalue for mean
mean mean difference between mean difference between mean difference between
fixed and overall piece rate and overall tournament and overall

Productivity part 1 (RET 5 min) 26.79 26.70 (0.85) 26.91 0.77) 26.75 (0.92)
Female (=1) 0.54 0.54 (0.94) 0.55 (0.86) 0.54 (0.92)
Age 16.97 17.02 (0.56) 16.92 (0.42) 16.97 (0.97)
Grade (9-13) 11.25 11.29 (0.62) 11.23 (0.70) 11.23 (0.75)
1Q (Raven 0-10) 5.13 5.14 (0.97) 5.21 (0.50) 5.06 (0.39)
Grade math (1-6) 2.84 2.80 (0.56) 2.84 (0.87) 2.88 (0.50)
Grade german (1-6) 2.73 2.73 (0.99) 2.67 (0.38) 2.78 (0.29)
Born Germany (=1) 0.94 0.95 (0.57) 0.95 (0.67) 0.92 (0.23)
Speak German at home (=1) 0.94 0.96 (0.44) 0.96 (0.37) 0.92 (0.07)
Parents German (=1) 0.59 0.57 (0.62) 0.61 (0.34) 0.58 (0.72)
Mother university diploma (=1) 0.13 0.13 (0.78) 0.13 (0.85) 0.15 (0.52)
Father university diploma (=1) 0.19 0.19 (0.93) 0.18 (0.96) 0.18 (0.94)
One parent university diploma (=1) 0.24 0.24 (0.96) 0.22 (0.58) 0.26 (0.47)
Single parent (=1) 0.21 0.20 (0.78) 0.22 (0.82) 0.22 (0.88)
Number of siblings 1.68 1.58 (0.23) 1.74 (0.28) 1.71 (0.63)
Pocket money (0-95) 28.13 30.52 (0.21) 26.07 (0.14) 27.79 (0.81)
Number of cars (0-3) 1.86 1.82 (0.44) 1.87 (0.73) 1.90 (0.43)
Number of holidays (0-3) 1.95 1.93 (0.75) 2.06 (0.08) 1.86 (0.11)
PISA wealth index (0-17) 12.90 12.80 (0.53) 13.07 (0.23) 12.84 (0.63)
Books at home (1-6) 2.36 2.39 (0.72) 2.39 (0.75) 2.28 (0.31)
FAS index (0-10) 6.90 6.80 (0.52) 7.08 (0.14) 6.80 (0.39)
Low SES (=1) 0.60 0.63 (0.49) 0.60 (0.84) 0.58 (0.41)
Patience (1-32) 17.39 17.76 (0.65) 17.56 (0.93) 16.84 (0.42)
Patience survey (0-10) 7.14 7.20 (0.70) 7.02 (0.34) 7.21 (0.55)
Risk (1-32) 10.43 10.44 (0.99) 10.45 (0.96) 10.40 (0.94)
Risk survey (0-10) 5.78 5.75 (0.85) 5.78 (0.96) 5.80 (0.80)
Altruism (0-10) 7.53 7.50 (0.83) 7.54 (0.92) 7.56 (0.82)
Extraversion (1-5) 3.52 3.46 (0.30) 3.54 (0.56) 3.56 (0.37)
Agreeableness (1-5) 3.58 3.55 (0.44) 3.58 (0.82) 3.61 (0.35)
Conscientiousness (1-5) 3.35 3.34 (0.73) 3.36 (0.78) 3.36 (0.84)
Neuroticism (1-5) 2.88 2.95 (0.20) 2.89 (0.88) 2.80 (0.06)
Openness (1-5) 3.39 3.34 (0.40) 3.42 (0.25) 3.39 (0.96)
Enjoy competition (1-5) 3.05 2.98 (0.33) 3.11 (0.26) 3.07 (0.81)
Positive parenting (1-5) 3.44 3.42 (0.76) 3.46 (0.76) 3.45 (0.91)
Grit (1-5) 3.22 3.22 (0.95) 3.23 (0.83) 3.22 (0.88)
Observations 749 250 999 249 1248 250 1498

Note: Thep-values tests the difference between the mean in the different payment schemes and the overall mean (the third copuwaitis théixed vs overall, the fifth column is

the p-value in piece rate vs overall and the seventh column is-tlaue in tournament vs overall). Of the 105 binary comparisons, there are no significant differences at the 5% level
(without adjusting for multiple testing), where about 5 are to be expected by chance (i.e., 5%). For the 10% significance level we observe only significant differences for two variables,
which is less than the 10 to be expected as well.
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Data was collected between March 2019 and December 2020.18 Each part lasted around
45 minutes (a regular school hour) and participants were paid anonymously and in cash

at the end of each session. In part 1, participants received a fixed paymghtptis

the earnings for the 5 minutes RET. In part 2, participants earpgédhow-up fee, plus

the earnings for the 20 minutes RET and from the guessing task (beliefs). On average,

participants earneg5.6 in part 1 and8.93 in part 2, which is in total about half of

their weekly allowance.

2.3 Effort provision, incentivization choice, and their
determinants

In this Section we present the main results of our study. In Section 1.3.1, we begin
by investigating which socio-demographics, traits and preferences predict sorting into
different incentive schemes. In Section 1.3.2 we assess which socio-demographic
variables, traits and preferences are the main determinants of performance interacted
with different incentive schemes. Finally, in Section 1.3.3, we examine which of the
explanatory variables are indeed relevant for performance and if it matters whether one
is assigned to or choosing the incentive scheme.

Effort provision and incentivization choice. Sorting is a key aspect of functioning
labor markets. We study which socio-demographics, traits and preferences predict
sorting into three incentive schemes: fixed payment, piece rate payment and tournament
payment. We begin by noting some overall patterns of the sorting into the different
payment schemes. Figure 2.3.1 shows the number of participants sorting into each
payment scheme. Subjects that solved more in part 1 are more likely to sort into the
tournament payment scheme and less likely to sort into the fixed payment scheme,
see Figure 2.3.2. Bars indicate 95% confidence intervals. This is an indication of
productivity sorting taking place. Furthermore, we provide additional support for this
by observing differences in performance in part 2 for the different payment schemes
in Figure 2.3.3. While there is a significant difference in performance between the
fixed payment scheme and the piece rate payment scheme Extgenousreatment,

we see much stronger differences in tredogenousreatment. Here, participants are
performing the worst under the fixed payment scheme, better in the piece rate payment
scheme and best in the tournament payment scheme. These findings are supported
by both differences in performance and the ranking of performance by treatment
and payment scheme in part 1 and 2 (see Figure 2.B.2 and Figure 2.B.3). Moreover,
we also look at how every quantile of the performance distribution of those in the
tournament payment condition lies above the corresponding quantile of the group in

18. Data collection was paused from March to October 2020 during the COVID-19 pandemic.
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the fixed payment condition in thEndogenoudreatment, see Chart (a) of Figure
2.B.2 and Figure 2.B.3. In thExogenoudreatment, the performance and ranking of

the performance are similar across all three payment schemes as they should be, see
Chart (b) of Figure 2.B.2 and Figure 2.B.3. Overall, this illustrates well the presence

of sorting based on performance in our study. Furthermore, this is illustrated by
differences in tasks completed by treatment and payment scheme over time in part 2
(see the similar pattern between chart (a) and (b) in Figure 2.B.4).

(a) Choices of payment schemes

Figure 2.3.1. Choices of payment schemes: Part 2

Notes: There is significant higher number of participants choosing piece rate over the other two payment
schemes (pairetdtest for each differencex Y0.01). There is no significant difference between fixed and
tournament.

Result 1.We observe systematic productivity sorting across incentive schemes.

We investigate sorting decisions further by using probit regressions and an ordered
logit regression in Table 2.C.1. Our extensive set up allows us to study sorting decisions
across six different models. In the first model, we compare choosing piece rate over
the fixed payment scheme. The second model compares choosing tournament over
the fixed payment scheme. The third model compares choosing the tournament or
the piece rate payment scheme over the fixed payment scheme. The fourth model
compares choosing the tournament payment scheme over the piece rate and the fixed
payment scheme. In the fifth model, we compare choosing the tournament payment
scheme over the piece rate payment scheme. Finally the sixth model is an ordered
logit regression, where the base is the fixed payment scheme, followed by the piece
rate payment scheme and finally the tournament payment scheme. The predictive
quality of socio-demographics, traits and preferences varies across models. In order
to better understand our findings, we present in three tables an overview, where we
compare our results to established findings on sorting decisions. We first present
results on sorting based on skills in in Table 2.3.1, on demographics in Table 2.3.2,
and on personality traits and preferences in Table 2.3.3. Our findings in the overviews
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Figure 2.3.2. Tasks completed in part 1, by treatment and payment scheme in part 2

Notes: In the Endogenoudreatment, there are significant differences in performance for all payment
schemes. Participants choosing the fixed payment scheme performed the poorest, then the ones choosing
the piece rate payment scheme and finally the ones choosing the tournament payment scheme performed
best (paired-test for each differencex Y0.01). In theExogenousreatment, there are no differences.
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Figure 2.3.4. Mean completed tasks in part 2, by treatment and payment scheme in
part 2.

Notes: In the Endogenousreatment, we observe a significant difference in performance for all payment
schemes, where those in the fixed payment condition performed the poorest, then the piece rate payment
scheme and finally the tournament payment scheme performed best (ptesticf all differencesp

Y0.01). In theExogenougreatment, there is significant difference in performance, where those in the
piece rate payment condition performed better than both the fixed and the tournament payment scheme
(pairedt-test of differencep Y0.01 andp Y0.05). There are no differences between the fixed and the
tournament payment schemes.
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are reported from Table 2.C.1 and the established findings were gathered through an
extensive search of literature demonstrating the role of individual characteristics on
sorting decisions between fixed, piece rate or competitive environments. The final
column in the overview tables report on whether our findings are consistent with each
of the listed articles.19 The importance of some of the socio-demographics, traits and
preferences in the overview tables are supported by several findings, while for others,
we are not aware of clear predictions from the literature on whether they affect sorting
decisions. In that case, we describe why these were included in our analysis and how
they could predict sorting decisions in Section 2.E. Contrary to previous literature that
has usually been limited to only comparing two payment schemes, we gain important
insights by examining how sorting differs across several payment schemes. It allows
us to answer questions about previously mixed findings, whereas previous studies
limited to examining sorting decisions between two different payment schemes could
not disentangle. We also gain an improved overview of the stability of the results
across different payment schemes. We observe that the socio-demographics, traits and
preferences predicting sorting decisions vary based on the incentive schemes.

Result 1.We observe systematic productivity sorting across incentive schemes.

Table 2.3.1. Variables on skills from the literature and findings on sorting decisions

o
= = &= = <
S = £ @ 5 5 = 3
Variables Literature 2 ¢ g g g 2 g z
2 & F 5 2 &£ g §
2 = F s ©
iT (o]
Grade German  Our findings o O O O O
Grade math Our findings O N N N N
Alan, Boneva, and Ertac (2019) N
1Q20 Our findings - O O O O O O
Alan, Boneva, and Ertac (2019) N
Buser, Niederle, and Oosterbeek (2014) N (X) (X)
Dohmen and Falk (2011)Y N @ (X) 7)
Productivity Our findings N N N N N N
Almas, Cappelen, Salvanes, Sgrensen, and Tungodden (2018) X X
Dohmen and Falk (2011)Y N X X X
Larkin and Leider (2012)$ O
Niederle and Vesterlund (2007) N X X

Notes: Table shows papers that demonstrate the role of explanatory skill variables on sorting decisions between piece rate (pr) or fixed (fr)
and tournament environments (tN.- Significant increase in going from fixed to a piece rate or tournament payment scheme. Significant
increase in going from a piece rate or tournament payment schén&gnificant decrease in going from a fixed to a piece rate or tournament
payment scheme. Significant decrease in going from a piece rate or tournament payment Bth8omaetimes significantly positive, but

not always.O - Sometimes significantly negative, but not alwaf®.- Mixed effects O - No significant results. Some of the articles are

missing an input for the consistency column as they report findings on sorting using different payment scheme comparisons than us, but are
included in the overview as their findings still provide insights on sorting between the incentive sche@msipared sorting decisions for a

more difficult risk real effort task compared to a less risky option. Y- Compared sorting decisions for a fixed payment to piece rate or revenue
sharing or tournament. $- Compared sorting decisions for a linear piece rate and a convex payout schedule that paid more per correct answer.

19. Some of the articles are missing an input for the consistency column as they report findings on
sorting using different payment scheme comparisons than us, but are included in the overview as their
findings still provide insights on sorting between the incentive schemes.
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We begin by examining the findings on how variables on skills affect sorting
decisions from Table 2.3.1. Competitive payment schemes have been shown to
attract individuals with higher 1Q (Dohmen and Falk, 2011; Buser, Niederle, and
Oosterbeek, 2014). We do not find any significant sorting differences by 1Q, but do
find sorting into the tournament payment scheme for subjects with a higher math grade
(p Y0.01). As previously mentioned work equated IQ with the math grade but had
no dedicated IQ measure, this finding is in line with earlier results (Buser, Niederle,
and Oosterbeek, 2014). Our comparison across the three payment schemes provides
several new insights on sorting decisions. Next, productive individuals have been
found to choose incentive schemes with variable pay (Niederle and Vesterlund, 2007;
Dohmen and Falk, 2011). We find that productivity is a strong predictor for both sort-
ing into more competitive payment schemes and for avoiding the fixed payment scheme.

Result 2. Productivity and 1Q are predictive for sorting into competitive incentive
schemes. Productive individuals sort out of fixed incentive schemes.

In Table 2.3.2 we see that gender is the main demographic variable that matters for
sorting decisions. This is consistent with the effect of gender being one of the most
robust findings from the literature.21 It is seen that women are less likely to sort into
competitive or generally more risky incentive schemes (Niederle and Vesterlund, 2007;
Dohmen and Falk, 2011; Buser, Niederle, and Oosterbeek, 2014; Buser, Peter, and
Wolter, 2017). Most of the literature has focused on sorting decisions between a piece
rate payment scheme and a tournament payment scheme (Datta Gupta, Poulsen, and
Villeval, 2005; Niederle and Vesterlund, 2007; Buser, Niederle, and Oosterbeek, 2014;
Almas et al., 2016; Buser, Peter, and Wolter, 2017; Reuben, Wiswall, and Zafar, 2017;
Buser, Cappelen, and Tungodden, 2021; Buser, Niederle, and Oosterbeek, 2021). In
Table 2.C.1, we observe similarly that women sort less into the tournament compared
to the piece rate payment scherpeY(0.01). Dohmen and Falk (2011) find no relation
between gender and sorting into a tournament payment scheme over a fixed payment
scheme or between sorting into a piece rate payment scheme over a fixed payment
scheme. With our comparison of three payment schemes, we show that more women
sort into the piece rate payment scheme compared to the fixed payment sgheme (
Y0.05).

Result 3. Fewer women sort into competitive over piece rate incentive schemes.
More women sort into piece rate over fixed incentive schemes.

20. We use our findings from math grade, as they are consistent, while they are not for our measure
of IQ.

21. Recent evidence suggests the gender gap in competition is explained by risk attitudes and over-
confidence when accounting for measurement error (Gillen, Snowberg, and Yariv, 2019).
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Table 2.3.2.Variables on demographics from the literature and findings on sorting
decisions

Q@
2 = = = €
. . By 5 £ s or o=
Variables Literature = > 2 5 &8 ¢ & 3
2 & F 5 2 £ & §
g EoE g ©
iT (e}
Age relative to mean age in grade  Our findings O O O O O O
Female Our findings N o O H H o
Alan, Boneva, and Ertac (2019) H
Almas et al. (2016) H X X
Buser, Niederle, and Oosterbeek (2014) H X X
Buser, Peter, and Wolter (2017) H X X
Buser, Niederle, and Oosterbeek (20R1) H X X
Buser, Cappelen, and Tungodden (2021) H X X
Datta Gupta, Poulsen, and Villeval (2005) H X X
Dohmen and Falk (2011)Y O 7 X 7
Eriksson, Teyssier, and Villeval (2009) O 7 7
Niederle and Vesterlund (2007) H X X
Reuben, Wiswall, and Zafar (2017) H X X
Grade our findings O O O O O O
Number of siblings Our findings o o O O O O
Positive parenting Our findings o O O O O O
Socio-economic status Our findings o O O O O O
Almas et al. (2016) N 7 7
Bonin et al. (2007). N 7 7

Notes: Table shows papers that demonstrate the role of explanatory demographic variables on sorting decisions between piece rate
(pr) or fixed (fr) and tournament environments ()- Significant increase in going from fixed to a piece rate or tournament payment
scheme. Significant increase in going from a piece rate or tournament payment seheBignificant decrease in going from a fixed
to a piece rate or tournament payment scheme. Significant decrease in going from a piece rate or tournament paymekt-scheme.
Sometimes significantly positive, but not alwag- Sometimes significantly negative, but not alwa$®.- Mixed effects.O - No
significant results. Some of the articles are missing an input for the consistency column as they report findings on sorting using different
payment scheme comparisons than us, but are included in the overview as their findings still provide insights on sorting between the
incentive schemes- Compared sorting decisions for a more difficult risk real effort task compared to a less risky optiorestigates
sorting decisions into occupations with low earnings risk. Y- Compared sorting decisions for a fixed payment to piece rate or revenue
sharing or tournamenfi- Investigates sorting decisions into college major choices and future earnings.
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Table 2.3.3. Variables on personality traits and preferences from the literature and
findings on sorting decisions

o
= = z €
_ _ S = & ¢ 5 &5 5 8
Variables Literature = > ¢ 5 5 2 & 3
g & £ 5 ¢ & 7 &
E EE s ©
iT o
Altruism Our findings O O O o o O
Big 5 Our findings
Extraversion H O O O M O
Agreeableness O H O o o o
Contentiousness o O O O H O
Neuroticism H o H o o o
Openness H H H O O O
Almas et al. (2016) O
Buser, Niederle, and Oosterbeek (20R1) M X
Dohmen and Falk (2011)Y O X
Competitiveness  Our findings N N N N N N
Buser, Niederle, and Oosterbeek (2014) N X X
Buser, Peter, and Wolter (2017) N X X
Buser, Niederle, and Oosterbeek (20R1) N X X
Niederle and Vesterlund (2007) N X X
Reuben, Wiswall, and Zafar (2017) O 7 7
Grit Our findings o O O O O O
Alan, Boneva, and Ertac (2019) N
Overconfidence Our findings - 0 (0] (0] (0] O o
Alan, Boneva, and Ertac (2019) N
Alma3s et al. (2016) N 7 7
Buser, Niederle, and Oosterbeek (2014) N 7 7
Buser, Niederle, and Oosterbeek (20R1) N 7 7
Datta Gupta, Poulsen, and Villeval (2005) O X X
Dohmen and Falk (2011)Y N X 7 7
Eriksson, Teyssier, and Villeval (2009) H 7 7
Larkin and Leider (2012)$ N
Niederle and Vesterlund (2007) N 7 7
Reuben, Wiswall, and Zafar (2017) O X X
Patience Our findings O O N O O O
Risk taking Our findings O N O N N N
Alan, Boneva, and Ertac (2019) N
Almas et al. (2016) N X X
Buser, Niederle, and Oosterbeek (2014) N X X
Buser, Niederle, and Oosterbeek (20R1) N X
Bonin et al. (2007.).. N
Datta Gupta, Poulsen, and Villeval (2005) M X X
Dohmen and Falk (2011)Y N 7 X 7
Eriksson, Teyssier, and Villeval (2009) N 7 7
Larkin and Leider (2012)$ N
Niederle and Vesterlund (2007) N X X

Notes: Table shows papers that demonstrate the role of explanatory personality traits and preferences on sorting
decisions between piece rate (pr) or fixed (fr) and tournament environment$é{8jgnificant increase in going from

fixed to a piece rate or tournament payment scheme. Significant increase in going from a piece rate or tournament
payment schemeH - Significant decrease in going from a fixed to a piece rate or tournament payment scheme.
Significant decrease in going from a piece rate or tournament payment sdiierBemetimes significantly positive,

but not alwaysO - Sometimes significantly negative, but not alwa@.- Mixed effects.O - No significant results.

Some of the articles are missing an input for the consistency column as they report findings on sorting using different
payment scheme comparisons than us, but are included in the overview as their findings still provide insights on sorting
between the incentive schemes.Compared sorting decisions for a more difficult risk real effort task compared to

a less risky option. - Investigates sorting decisions into occupations with low earnings risk. Y- Compared sorting
decisions for a fixed payment to piece rate or revenue sharing or tournament. $- Compared sorting decisions for a
linear piece rate and a convex payout schedule that paid more per correct asmestigates sorting decisions into
college major choices and future earnings.
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We present in Table 2.3.3 an overview of our findings on personality traits and
preferences. We detail our findings on Big five, competitiveness, overconfidence and
risk taking. First, for characteristics such as the Big five, predictions are not clear from
previous studies. Continuing on the argument that individual characteristics relate to
positive life outcomes, one could imagine that people with these characteristics are
more productive. In addition, given their productivity, they might be more willing to
opt for incentive schemes where this work pays out. Hence, such individuals could
be more willing to enter payment schemes, where they will have a higher expected
return on their invested effort.22 Following this argument, and taking into account
the relations between socio-demographics, preferences, traits on one side and positive
life outcomes on the other, subjects with these characteristics should be more likely
to sort from the fixed payment scheme into the piece rate or the tournament payment
schemes. We show that the Big five are predictive for sorting decisions. Extraversion
and neuroticism are predictive for sorting into the piece rate payment scheme over the
fixed payment scheme, while agreeableness and openness are predictive for sorting
into the tournament payment scheme over the fixed payment scheme. These findings
illustrate well why these characteristics have been important in different settings
(Almlund et al., 2011).

Next, we investigate whether competitiveness predicts sorting decisions, measured
in our study on the basis of the Competitive Orientation Measure (one single composite
scale; see Newby and Klein, 2014). It has been shown that being more competitive
causes higher sorting into a tournament payment scheme over a piece rate payment
scheme (Niederle and Vesterlund, 2007; Buser, Niederle, and Oosterbeek, 2014; Buser,
Peter, and Wolter, 2017; Buser, Niederle, and Oosterbeek, 2021). In Table 2.3.3,
we document the same resuft ¥0.01). Moreover, the comparison across the three
different payment schemes allows us to investigate its effects as a predictor for sorting
decisions further. We observe that competitiveness predicts both sorting decisions from
the fixed payment scheme to the tournament payment scheivi.Q1) and from the
fixed payment scheme to the piece rate payment schpi¥@.(). Taking this together,
we argue that competitiveness is an important predictor for sorting into a tournament
payment scheme, as well as for avoiding a fixed payment scheme.

Result 4. Higher competitiveness predicts sorting into competitive incentive
schemes and sorting out of fixed incentive schemes.

22. Note that the same argument can apply both if subjects with desirable preferences and traits only
exert effort when there is sufficient benefit, or if they are always willing to exert effort. If it is the former,
they can choose a variable payment scheme that will in expectation offer a sufficient benefit for them
to exert effort, while if it is the latter, they should anyway invest high effort; hence, choosing a variable
incentive scheme will only increase their expected profit.
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Overconfident individuals or simply having high relative self-assessment en-
courages to be more likely to opt for a competitive scheme, such as the tournament
pay-scheme (Niederle and Vesterlund, 2007; Dohmen and Falk, 2011; Buser, Niederle,
and Oosterbeek, 2014; Almas et al., 2016; Buser, Niederle, and Oosterbeek, 2021).
We find that overconfidence is not predicting sorting decisions in our study. This is
consistent with prior findings on the sorting effects of overconfidence being somewhat
mixed. The results from our comprehensive model are consistent with the work of
Datta Gupta, Poulsen, and Villeval (2005) and Reuben, Wiswall, and Zafar (2017).
More risk averse individuals have been found to be less likely to sort into competitive or
generally more risky incentive schemes (Niederle and Vesterlund, 2007; Dohmen and
Falk, 2011; Buser, Niederle, and Oosterbeek, 2014; Buser, Peter, and Wolter, 2017). To
investigate sorting decisions for risk averse individuals, we measure risk preferences
by combining a qualitative and a quantitative measure (Falk, Becker, Dohmen, Enke,
et al., 2018; Falk, Becker, Dohmen, Huffman, et al., 2021). In Table 2.C.1, we observe
that risk averse participants sort out of the tournament payment scheme compared to
the piece rate payment schenpe¥(0.05). Dohmen and Falk (2011) also find sorting
between a fixed and a competitive payment scheme as well as between a fixed payment
scheme and a piece rate payment scheme. We observe with our comprehensive set-up
that risk preferences predict sorting between the fixed payment and the tournament
payment schemep(Y0.1).

Result 5.Individuals that are more risk averse sort less into competitive over piece
rate incentive schemes. Risk averse individuals avoid the competitive over the other
incentive schemes.

Heterogeneity in effort provision. In this Section, we examine which socio-
demographics, traits and preferences are determinants of performance in the different
incentive schemes. We investigate heterogeneity in effort provision between the
different payment schemes. We focus on overall comparisons of payment schemes,
on the bottom 25th percentile comparisons of payment schemes and on the top 25th
percentile comparisons of payment schemes for the socio-demographic variables, traits
and preferences (see Table 2.C.2, Table 2.C.3, Table 2.C.4, Table 2.C.5, Table 2.C.6
and Table 2.C.7). We begin by examining heterogeneity in effort provision in the
Exogenousreatment, before we do the same in Eredlogenougreatment.

Heterogeneity in effort provision in the Exogenoudtreatment. We study the effect

of socio-demographics, traits and preferences as determinants of performance in the
20-minute RET across three incentive schemes that are exogenously assigned. Perfor-
mance is measured as the total number of correctly solved tables in the 20-minute RET.
Clear literature-rooted argumentation was established for which socio-demographics,
traits and preferences might be relevant for determining performance (see Section 2.E).
The direction of how the characteristics interact with incentives is ambiguous. We can
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see two ways that cause interaction effects. On one hand, individuals with desirable
traits and preferences, which are associated with positive life outcomes and earnings,
might work hard regardless of the incentivization they are facing, and their effort level
might be high independent of the incentivization schemes. In this way, an advantage
is gained over others in the long run by constantly working harder, irrespective of
the incentives for a given task. On the other hand, individuals with those positive
characteristics might be willing to work hard only when they see a sufficient benefit
of investing effort. In particular, if we consider effort as a scarce resource, such
individuals might be optimizing when exactly to exert it.

Interestingly, we observe heterogeneity in effort provision for several socio-
demographics, traits and preferences. For instance, we observe that the top 25th
percentile of conscientiousness in our sample are performing significantly better in the
tournament payment scheme compared to their performance in the fixed or piece rate
payment schemes (see Table 2.C.7). We observe that factors from the environment at
home also matter. Parenting styles have been shown to be important for the academic
achievements and future success (Doepke and Zilibotti, 2017), but we demonstrate that
higher positive parenting can generate worse performance in a tournament payment
scheme compared to in a fixed payment scheme. This might imply that having parents
that are praising their children often, can lead to adverse effects for the performance
of the child when assigned to a competitive payment scheme. We furthermore observe
suggestive evidence that individuals with more siblings are performing better in the
tournament payment scheme compared to the fixed payment scheme. Taken together,
this points to the ability of performing under pressure in a competitive setting is
affected by the environment at home.

Result 6. The environment at home influences performance when assigned to a
tournament incentive scheme compared to a fixed incentive scheme.

A participants beliefs about their own ability also matter. We observe differences
in effort provision for underconfident or overconfident individuals, by examining the
top and bottom 25th percentiles. The underconfident participants perform better when
working in the fixed payment scheme compared to the piece rate or the tournament
payment schemes (see Table 2.C.4 and Table 2.C.5). The overconfident participants are
performing better in the fixed or the piece rate payment schemes compared to under the
tournament payment scheme (see Table 2.C.6 and Table 2.C.7). This provide emphasis
of the importance of confidence and self-esteem, which have been found to impact
monthly earnings (Buser, Niederle, and Oosterbeek, 2021). To maximize performance
output, one might want to assign the underconfident individuals to a fixed payment
scheme, and avoid assigning overconfident individuals to a tournament payment scheme.
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Result 7. Underconfident individuals performed better when assigned to a fixed
incentive scheme. Overconfident individuals performed worse when assigned to a com-
petitive incentive scheme.

Heterogeneity in effort provision in the Endogenoustreatment. One of the key
guestions when it comes to sorting, is whether individuals actually understand their
performance potential and how it might change across incentive schemes. Here, we
investigate whether socio-demographics, traits and preferences that are predictive of
one's performance are also decisive when subjects choose an incentive scheme. It
could well be that individuals do not always sort according to what might increase
their performance. For instance, people might not realize they would be good in
a specific incentive scheme, they could shy away from a particular scheme (e.qg,
being in competition could cause higher stress), or there could be another personal
characteristic that dominates the one predicting high performance (e.g, if women
do not favor tournament scheme, having high beliefs about their performance might
not suffice to choose it). Furthermore, if subjects sort according to the individual
characteristics that predict their performance, it does not automatically imply that they
successfully maximize their payoff. Hence, we check whether the socio-demographics,
traits and preferences predicting sorting in BEredogenousreatment are the same as
those predicting higher performance in the corresponding incentive schemes in the
Exogenougreatment. While the same relations could hold in many cases, there is a
chance that the option of sorting affects the observed relations. Having agency over
one's payment scheme might affect performance in many ways, and we explore the
differences we observe between the two treatments.

In the Endogenousreatment, we observe that higher contentiousness is leading to
worse performance when choosing the tournament payment scheme compared to the
fixed payment schemep (Y0.05). This is consistent with Donato et al. (2017), where
we similarly show that conscientiousness is a positive trait increasing performance,
but less so with performance incentivization.23 The most conscientious individuals
also react differently to incentivization.24 We note that having the option to choose
a payment scheme makes a difference for how conscientious participants react to the
incentive schemes.

In Table 2.C.3, we observe that participants with higher socio-economic status
are performing worse when choosing the tournament payment scheme compared
to the fixed payment scheme {r0.05). This suggests that participants with higher
socio-economic status are not dealing well with the pressure when self-selecting
into the tournament payment scheme. For the top 25th percentile, having higher

23. This is true only for the tournament payment scheme, and not for the piece rate payment scheme.

24. By observing the top 25th percentile, we show that they are performing better in the piece rate
payment scheme compared to the tournament payment scheme. They also do better in the fixed payment
scheme compared to the piece rate payment scheme.
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socio-economic status leads to better performance in the piece rate payment scheme
compared to the fixed payment scheme. Grit has been found to be predictive of success
in a variety of contexts, and we observe that it matters for performance when choosing

a payment scheme. Higher levels of grit are leading to higher performance when
choosing the tournament payment scheme compared to the piece rate payment scheme
(p Y0.01). For the individuals with the lowest levels of grit, we show that they perform
better in the piece rate payment scheme compared to the fixed payment sgheme (
Y0.01).

Result 8.Grit and socio-economic status are significantly predicting performance
(or the lack of performance) when choosing a competitive incentive scheme.

In addition to this, risk preferences and overconfidence predict performance when
participants choose the payment scheme. Risk preferences only plays a role for the
highest and lowest 25th percentiles. Both risk averse and risk taking participants
perform better in the piece rate payment scheme compared to the fixed payment
scheme. Similarly to in thd&exogenoustreatment, one's self-assessment influence
one's performance. The overconfident individuals perform significantly worse when
choosing the piece rate or the tournament payment schemes over the fixed payment
scheme (see Table 2.C.6 and Table 2.C.7). The underconfident individuals perform
significantly better when choosing the piece rate payment scheme over the fixed or the
tournament payment schemes (see Table 2.C.4 and Table 2.C.5).

Result 9.Underconfident individuals perform better when choosing the piece rate
payment scheme over the other payment schemes. Overconfident individuals perform
worse when choosing other payment schemes than the fixed payment scheme.

As a robustness check, we apply a model selection procedure based on machine
learning. The approach, LASSOplus, is developed by Ratkovic and Tingley (2017), and
selects and estimates treatment effects while returning estimated confidence intervals
for discovered effects. The algorithm relies on a Bayesian method described in detalil
in Ratkovic and Tingley (2017), where its validity is demonstrated. In our study, the
algorithm emphasizes the importance of differences in the grade level, math grade
and overconfidence in thexogenousreatment and the importance of overconfidence
and sorting into the fixed or the tournament payment schemes irfctig®@genous
treatment (see Section 2.D). As the algorithm emphasize sorting into two of the payment
schemes as important, we interpret the results as confirming the importance of sorting
in determining performance across the different payment schemes.

Heterogeneity in determinants of performance. In this final part of the Section,
we investigate which socio-demographics, traits and preferences are indeed relevant in
our setting (and which lack importance). To this end, we present an overview of the
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role of individual characteristics on performance in feogenousnd Endogenous
treatments in Table 2.3.4 and an overview of their role in the different payment schemes
in the two treatments in Table 2.3.5. The results in the overviews are taken from Table
2.C.9 and Table 2.C.8. We begin by noting some overall patterns for performance in the
two treatments. First, we observe that the piece rate payment scheme is predictive for
higher performance in both treatments, while the tournament payment scheme is only
predictive for higher performance in tlendogenoudreatment due to self-selection.
Math grade or 1Q are predictive for higher performance, and overconfidence for worse
performance in both treatments. In tBadogenousreatment, socio-economic status
predicts lower performance, and conscientiousness higher performance.

Table 2.3.4. Performance exogenous vs endogenous

Variables Exogenous Endogenous
Piece rate N N
Tournament O N
Female O O
Relative age H O
Grade N N
IQ O N
Math grade N O
German grade O O
Number of siblings O O
SES index O H
Patience index O O
Risk index O O
Altruism O O
Extraversion O O
Agreeableness O O
Conscientiousness O N
Neuroticism O M
Openness O O
Enjoy competition O o}
Positive parenting O O
Grit O O
Overconfidence H H

Notes: Table shows the role of explanatory variables
on performance between exogenous and endogenous.
N - Significant increase in performandd.- Signifi-

cant decrease in performand&- Sometimes signifi-
cantly positive, but not alway€- Sometimes signif-
icantly negative, but not alway® - Mixed effects.

O - No significant results. The literature suggests
that productivity should play a role, and effect to be
driven by sorting.



2.3 Effort provision, incentivization choice, and their determinangi |

In Table 2.3.5, we disentangle the overall patterns by examining the roles of the
socio-demographics, traits and preferences in determining performance in the different
payment schemes. While the importance of some characteristics for performance are
stable across payment schemes, some stand out in specific payment schemes and
in the different treatments. For instance, we observe that participants with higher
socio-economic status perform worse when choosing the tournament payment scheme.
This again highlights the importance of the environment at home in influencing
performance. We also show that individuals with higher conscientiousness do better
when choosing the fixed payment scheme. Contrary to BEkegenoustreatment,
positive parenting is linked with higher performance when choosing the tournament
payment scheme. Here, it seems that it matters whether the person is assigned to or
choosing a competitive incentive scheme.

Table 2.3.5. Performance by payment scheme and treatment

Variables Exogenous Exogenous  Exogenous  Endogenous Endogenous Endogenous
Fixed Piecerate  Tournament Fixed Piece rate Tournament
Female O O O O O O
Relative age H H O O O O
Grade N N N @) N N
IQ O O O O O O
Math grade N N O O N O
German grade H O O O O N
Number of siblings @) @) O @) O O
SES index @) O O O O H
Patience index O O O O O O
Risk index O O O O O O
Altruism @) O O O O H
Extraversion O O O O O O
Agreeableness O O O O N N
Conscientiousness @) O O N O O
Neuroticism O O O O O O
Openness O O O O H O
Enjoy competition @) @) O @) O O
Positive parenting O O O O O N
Grit O O O @) H N
Overconfidence H H H O H H

Notes: Table shows the role of explanatory variables on performance between payment schemes in the tréatments.
Significant increase in performandd.- Significant decrease in performandé- Sometimes significantly positive, but
not always O- Sometimes significantly negative, but not alwa@- Mixed effects O - No significant results.

Result 10.The predictiveness of personal characteristics depends on whether one
is assigned to or choosing an incentive scheme.

Overall, we observe that sorting is important in predicting which socio-
demographics, traits and preferences are impactful. However, sorting takes place based
on other characteristics than the ones predicting performance iBxtbgenougreat-
ment. Different characteristics matter for determining performance based on whether
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one is assigned to or choosing the incentive scheme. Having the choice over different
type of incentive schemes is therefore important in determining which characteristics
that are predictors of higher performance. The importance of socio-demographics, traits
and preferences are further emphasized as participants choose incentive schemes based
on other factors than those predicting performance. In addition to this, the characteristics
that predict higher performance in tBxogenougreatment are frequently determined

in the early years by one's environment. As individuals sort mainly on different charac-
teristics, these might be crucial in shaping positive outcomes later in life (Falk, Kosse,
etal., 2021).

2.4 Discussion

In this chapter, we study how socio-demographics, traits and preferences and sorting
decisions shape one's performance under different incentive schemes. To do this, we
conducted a lab-in-the-field experiment in German high schools with 1,488 students.
We investigate how different personal characteristics influence sorting decisions and
performance in afixed, a piece rate and a tournament payment scheme. We implemented
two treatments. In thExogenousreatment, participants where exogenously assigned to
one of the three incentive schemes. InEmelogenoutreatment, participants could self-
select into the incentive schemes they wanted. We find evidence of systematic sorting
across the three payment schemes based on socio-demographics, traits and preferences
and provide new evidence based on our comprehensive setting, which allows us to
investigate sorting between the three incentive schemes. Consistent with the literature,
we find that certain personal characteristics are relevant and the sorting affects effort
provision. However, the importance of the characteristics also depend on which of the
incentive schemes that are compared.

Furthermore, we show that some personal characteristics determine effort provision,
but differently depending on the incentive scheme. Little is known about how the
personal characteristics interact with incentive schemes, and our findings emphasize
the relevance of certain characteristics. Positive parenting can for instance lead to
worse performance when one is assigned to an incentive scheme, pointing towards
that praising children too often can lead to adverse effects for effort provision. The
environment at home is an important predictor for performance both when choosing
and being assigned to an incentive scheme. Overall, we observe that different personal
characteristics are indicative of performance whether one is assigned to or choosing an
incentive scheme. We interpret this as individuals are either unaware of these factors or
are considering other factors than the one's that are maximizing their effort provision.
Gaining a better understanding of how individuals make (or not make) these decisions
is fruitful area for future research. We believe the importance of socio-demographics,
traits and preferences is highlighted in our study by their twofold impact on effort
provision. As these socio-demographics, traits and preferences are impacting sorting
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decisions and effort provision in different ways, depending on the payment scheme, they
can help us better understand differences in life-outcomes. The findings can also help in
raising awareness on how to improve labor market contracts, where the employer as well
as the worker, can better account for the strengths and weaknesses of characteristics
to optimize output and earnings under different incentive schemes. Moreover, these
characteristics are mostly formed in the early years, which underlines their influence
on future life outcomes and the importance of early interventions (Cunha, Heckman,
et al., 2006; Heckman, 2006; Bonin et al., 2007; Duckworth, Peterson, et al., 2007;
Cadena and Keys, 2015; Hanushek, Machin, and Woessmann, 2016; Reuben, Wiswall,
and Zafar, 2017; Alan, Boneva, and Ertac, 2019).
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Appendix 2.A  Map of participating schools

Figure 2.A.1. Map of participating schools
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Appendix 2.B  Additional Results

2.B.1 Real effort tasks

(a)Part 1 (b) Part 2

Figure 2.B.1. Histogram of solved tables in part 1 and 2.
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(a) Endogenous treatment (b) Exogenous treatment

Figure 2.B.2. Performance and ranking, by treatment and payment scheme in Part 2:
Part 1

(a) Endogenous treatment (b) Exogenous treatment

Figure 2.B.3. Performance and ranking, by treatment and payment scheme in Part 2:
Part 2.

(a) Endogenous treatment (b) Exogenous treatment

Figure 2.B.4. Solved tables over time (total): Part 2.
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Appendix 2.C Regression analysis

Table 2.C.1. Choice regressions

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Productivity part 1 0.040%** 0.079% 0.053*** 0.065** 0.055%** 0.110%
(0.010) (0.021) (0.010) (0.016) (0.017) (0.017)
[0.000] [0.000] [0.000] [0.000] [0.001] [0.000]
Female (=1) 0.247* -0.222 0.128 -0.385%** -0.475%** -0.220
(0.121) (0.168) (0.107) (0.134) (0.146) (0.165)
[0.041] [0.187) [0.231] [0.004] [0.001] [0.182]
Relative age grade mean -0.028 -0.099 -0.044 -0.074 -0.090 -0.080
(0.101) (0.102) (0.094) (0.070) (0.082) (0.127)
[0.785] [0.333] [0.639] [0.293] [0.272] [0.527]
Grade (9-13) -0.126 -0.128 -0.115 -0.012 0.038 -0.095
(0.110) (0.115) (0.106) (0.077) (0.083) (0.132)
[0.251] [0.269] [0.280] [0.878] [0.647] [0.471]
1Q (Raven 0-10) -0.005 0.029 0.009 0.031 0.037 0.033
(0.045) (0.061) (0.044) (0.042) (0.046) (0.060)
[0.912] [0.633] [0.848] [0.465] [0.421] [0.579]
Grade math (1-6) -0.004 -0.242**  -0.060 -0.197**  -0.199%*  -0.176**
(0.052) (0.071) (0.050) (0.065) (0.070) (0.077)
[0.940] [0.001] [0.228] [0.002] [0.004] [0.022]
Grade german (1-6) -0.108 -0.055 -0.093* 0.017 0.054 -0.073
(0.066) (0.066) (0.056) (0.065) (0.081) (0.073)
[0.100] [0.404] [0.096] [0.797] [0.503] [0.314]
Number of siblings 0.001 -0.004 -0.002 0.016 0.028 0.008
(0.037) (0.053) (0.035) (0.040) (0.043) (0.048)
[0.982] [0.933] [0.944] [0.696] [0.520] [0.862]
SES Index 0.007 -0.035 -0.008 -0.021 -0.018 -0.017
(0.034) (0.050) (0.034) (0.036) (0.042) (0.050)
[0.846] [0.479] [0.807] [0.553] [0.661] [0.734]
Patience index 0.062 0.100 0.086* 0.065 0.029 0.139
(0.046) (0.103) (0.047) (0.093) (0.100) (0.104)
[0.179] [0.332] [0.068] [0.483] [0.773] [0.182]
Risk index 0.050 0.261* 0.111 0.213* 0.212* 0.278**
(0.075) (0.134) (0.075) (0.092) (0.105) (0.112)
[0.501] [0.051] [0.136] [0.020] [0.043] [0.013]
Altruism (0-10) 0.039 0.024 0.027 -0.000 -0.006 0.022
(0.028) (0.035) (0.023) (0.032) (0.037) (0.038)
[0.159] [0.486) [0.229] [0.990] [0.875] [0.569]
Extraversion (1-5) -0.147* -0.049 -0.129 0.006 0.040 -0.140
(0.087) (0.110) (0.083) (0.085) (0.100) (0.105)
[0.093] [0.653] [0.121] [0.944] [0.687] [0.185]
Agreeableness (1-5) 0.035 -0.204* -0.018 -0.140 -0.151 -0.091
(0.116) (0.119) (0.102) (0.111) 0.122) (0.145)
[0.765] [0.088] [0.859] [0.206] [0.215] [0.534]
Conscientiousness (1-5) 0.225 0.137 0.156 -0.219 -0.325* -0.109
(0.184) (0.209) (0.156) (0.173) (0.198) (0.197)
[0.222] [0.511] [0.319] [0.207] [0.100] [0.581]
Neuroticism (1-5) -0.190** -0.078 0.163** 0.011 0.042 -0.141
(0.087) (0.132) (0.079) (0.092) (0.087) (0.120)
[0.030] [0.553] [0.040] [0.905] [0.632] [0.238]
Openness (1-5) -0.154** -0.262** -0.173* -0.083 -0.019 -0.198
(0.077) (0.127) (0.082) (0.092) (0.098) (0.127)
[0.046] [0.040] [0.035] [0.367] [0.844] [0.120]
Enjoy competition (1-5) 0.102* 0.392*%** 0.182%** 0.305*** 0.275%** 0.400***
(0.057) (0.068) (0.044) (0.066) (0.077) (0.069)
[0.074] [0.000] [0.000] [0.000] [0.000] [0.000]
Positive parenting (1-5) -0.027 0.025 -0.013 0.047 0.060 0.019
(0.078) (0.104) (0.077) (0.056) (0.055) (0.099)
[0.735] [0.808] [0.863] [0.400] [0.274] [0.851]
Grit (1-5) -0.178 -0.094 -0.111 0.107 0.196 0.050
(0.149) (0.188) (0.141) (0.157) (0.170) (0.236)
[0.232] [0.619] [0.432] [0.495] [0.250] [0.833]
Overconfidence -0.003 -0.003 -0.002 0.001 0.002 0.001
(0.002) (0.002) (0.002) (0.002) (0.002) (0.003)
[0.277] [0.206] [0.423] [0.563] [0.354] [0.752]
N.obs. 547 374 739 739 557 739
Pseudo R squared 0.074 0.265 0.097 0.182 0.172 0.098

Note: Model 1-5 are probit regressions. Model 1 compares choosing piece rate over fixed. Model 2 compares choosing tournament
over fixed. Model 3 compares choosing tournament or piece rate over fixed. Model 4 compares choosing tournament over piece rate
and fixed. Model 5 compares choosing tournament over piece rate. Model 6 is an ordered logit regression, where the base is fixed,
then piece rate and finally tournament.
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Table 2.C.2. Productivity: Interaction effects for piece rate by treatment

Exogenous Endogenous
Piece rate 7.997 (33.97) -23.37 (42.52)
Productivity part 1 2.173"*  (0.256) 1.136 (0.667)
Productivity part 1 Piece rate -0.376 (0.386) 1.255 (0.743)
Female 1.205 (2.502) -2.991 (5.919)
Female Piece rate 1.801 (4.641) 6.803 (6.024)
Relative age grade mean -2.104* (1.075) -0.134 (1.681)
Relative age grade meanPiece rate -1.919 (2.700) 0.360 (1.935)
Grade 2.143*  (0.768) 0.040 (2.945)
Grade Piece rate 0.010 (1.966) -0.289 (3.261)
1Q -0.210 (0.497) 0.367 (1.444)
IQ Piece rate 0.199 (0.938) 0.0196 (1.400)
Grade math -4.174**  (0.943) -1.340 (1.680)
Grade math Piece rate 2.607*  (1.141) 0.069 (1.946)
Grade german 2.109* (1.106) 2.207 (1.334)
Grade german Piece rate -0.824 (2.197) -1.382 (1.758)
Number of siblings 1.045 (1.378) -1.118 (1.456)
Number of siblings Piece rate -1.758 (1.813) 1.568 (1.312)
SES Index -0.314 (0.579) -0.660 (0.843)
SES Index Piece rate 0.302 (0.848) 0.497 (0.972)
Patience index 1.236 (1.014) -4.080 (2.840)
Patience index Piece rate -0.379 (1.368) 4.197 (2.969)
Risk index 0.142 (1.061) -2.879 (2.758)
Risk index Piece rate -1.422 (1.855) 2.651 (2.611)
Altruism 0.206 (0.478) 0.320 (1.305)
Altruism  Piece rate 0.637 (0.566) 0.135 (1.487)
Extraversion -0.879 (1.383) -3.920 (3.243)
Extraversion Piece rate 0.671 (1.710) 4.010 (3.111)
Agreeableness 0.0556 (3.877) -4.153 (4.996)
Agreeableness Piece rate -1.622 (4.687) 6.648 (5.474)
Conscientiousness -2.289 (2.604) 11.80* (6.263)
Conscientiousness Piece rate 2.670 (5.338) -8.508 (7.494)
Neuroticism -0.310 (1.674) 1.326 (3.509)
Neuroticism Piece rate -1.146 (2.580) -0.250 (3.742)
Openness 0.880 (1.852) 0.707 (3.837)
Openness Piece rate -1.770 (2.601) -3.993 (4.352)
Enjoy competition -1.527 (1.680) -1.148 (1.956)
Enjoy competition Piece rate 2.993 (2.722) 1.815 (1.645)
Positive parenting 2.167 (1.347) -3.065 (2.764)
Positive parenting Piece rate -2.638 (1.842) 3.497 (2.591)
Grit -1.899 (2.372) -3.833 (6.486)
Grit  Piece rate 0.540 (4.025) -1.398 (7.215)
Overconfidence 0.123*  (0.047) 0.033 (0.090)
Overconfidence Piece rate -0.043 (0.063) -0.035 (0.102)
N.obs. 499 547
R squared 0.419 0.443

Note: The table shows OLS regressions for interaction effects comparing piece rate to fixed. Standard
errors in parentheses.
Significance at <0.10, ** p<0.05, *** p<0.01.
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Table 2.C.3. Productivity: Interaction effects for tournament by treatment

1) ) 3 4) ©) (6)
Tournament rate 1039 (27.04) 7271  (28.62) 2.391 (37.76)  -37.94  (30.84)  -30.43* (17.03) -14.58 (23.34)
Productivity part 1 2.173** (0.256) 2.000** (0.260) 1.797** (0.333) 1.136 (0.679) 2.071** (0.309) 2.391%* (0.205)
Productivity part 1 Tournament 0.0197  (0.302) 0.192 (0.346) 0.395 (0.423) 0.877 (0.622)  -0.0583  (0.299) -0.378 (0.320)
Female 1.205 (2.504) 2304  (1.708) 3.006 (3.217)  -2.991  (6.033) 2.429 (1.890) 3.811%  (1.445)
Female Tournament -2.728  (3.610)  -3.827  (3.657) -4529  (5.193) 3.787  (5.385) -1.634  (2.713) -3.016 (3.000)
Relative age grade mean -2.104*  (1.076)  -3.327%* (0.725)  -4.022%* (1.238)  -0.134  (1.713)  0.0781  (1.261) 0.226 (1.092)
Relative age grade meanTournament 0.418 (1.804) 1.642 (1.567) 2.337 (1.794) 0.446 (2.231) 0.233 (1.751) 0.0857 (1.500)
Grade 2.143* (0.768)  1.856** (0.711) 2.153 (1.576)  0.0404  (3.002) -0.719  (1.562) -0.249 (0.882)
Grade Tournament 0454  (1.445)  -0.167  (1.115)  -0.464  (1.558)  1.944  (2.869)  2.704*  (1.459) 2233 (1.167)
1Q -0.210 (0.498) 0.109 (0.580)  -0.0109  (0.821) 0.367 (1.471) 0.456 (0.769) 0.386 (0.574)
IQ Tournament 0.795 (0.989) 0.476 (0.863) 0.596 (0.970) 1.051 (1.991) 0.961 (1.254) 1.031 (0.951)
Grade math -4.174" (0.944)  -2,518~* (0.583)  -1.567** (0.738)  -1.340  (1.712)  -1.455* (0.667) -1.271*  (0.727)
Grade math Tournament 2946  (1.742) 1290  (1.465)  0.339 (1.456)  2.354  (1.949)  2.469*  (1.212) 2.285*  (1.288)
Grade german 2109* (1.107)  1.603  (1.018) 1284  (2.093) 2207  (1.360)  1.269  (0.894) 0.826 (1.044)
Grade german Tournament 2258 (1.427)  -1.753  (1.509)  -1.433  (2.586)  -5.052** (1.975)  -4.113* (1.650) 3671  (1.762)
Number of siblings 1.045 (1.379) 0.434 (0.663) -0.713 (0.956) -1.118 (1.484)  -0.0848  (0.944) 0.450 (0.866)
Number of siblings Tournament 0.936 (1.699) 1.547 (1.139) 2.694*  (1.296) 3.360*  (1.630) 2.327*  (1.178) 1.791 (1.182)
SES Index -0.314  (0.580) -0.126  (0.531) -0.0117  (0.711)  -0.660  (0.859)  -0.274  (0.451) -0.163 (0.465)
SES Index Tournament 1159  (0.965) 0971  (0.960)  0.857 (1.049)  -1.602  (1.278)  -1.987** (0.898) -2.008*  (0.884)
Patience index 1236  (1.015) 0.887  (1.004) 0.857 (1.351)  -4.080  (2.895) -1.043  (1.171) 0.118 (0.704)
Patience index Tournament -1.759  (2.022) -1.410  (1.841)  -1.380  (2.083)  4.522  (3.328) 1485  (1.659) 0.324 (1.131)
Risk index 0.142  (1.062) -0539  (0.898)  -1.280  (1.481) -2.879  (2.811) -0.526  (1.200) -0.228 (0.560)
Risk index Tournament -3.356 (1.969) -2.675 (1.963) -1.933 (2.343) 1.021 (3.131) -1.333 (1.909) -1.631 (1.320)
Altruism 0.206 (0.479) 0.567 (0.404) 0.843 (0.525) 0.320 (1.330) 0.513 (0.425) 0.455 (0.414)
Altruism  Tournament -0.521  (0.793) -0.882  (0.698)  -1.158  (0.777)  -1.367  (1.153)  -1.560** (0.492) -1.502*  (0.602)
Extraversion -0.879  (1.384) -0.705  (0.951)  -0.208  (1.104)  -3.920  (3.306)  -1.727  (1.497) 0.0898 (1.365)
Extraversion Tournament 0.0483  (2.437) -0.126  (2.366)  -0.623  (2.498)  6.670** (3.146)  4.477* (1.678) 2.660 (1.767)
Agreeableness 0.0556  (3.880)  -0.939  (2.117)  -1.566  (2.305) -4.153  (5.093)  0.828  (1.321) 2495  (1.359)
Agreeableness Tournament -2.435  (3.831)  -1.440  (2.710) -0.813  (3.538)  6.923  (5.554)  1.943  (2.009) 0.275 (2.273)
Conscientiousness 2289  (2.607) -0.355  (2.801) 0.381 (4.882)  11.80* (6.385)  7.757%* (2.537) 3.295 (2.595)
Conscientiousness Tournament 2.942 (3.041) 1.008 (3.454) 0.272 (5.402) -16.48* (7.131) -12.43**  (4.555) -7.968 (4.661)
Neuroticism -0.310  (1.675) -1.138  (1.170)  -1.456  (1.688) 1.326 (3.577) 0.290 (1.345) 1.075 (1.205)
Neuroticism Tournament -0.777  (2.870)  0.0515  (2.151) 0.369 (2.108)  -3.030  (3.222) -1.995  (2.155) -2.780 (2.288)
Openness 0.880  (1.853)  0.442  (1.696) -0.890  (2.328)  0.707  (3.911)  -3.815* (1.510) -3.287*  (1.406)
Openness Tournament -0.639  (2.516) -0.201  (2.600) 1.131 (3.373)  -1.268  (4.103)  3.254*  (1.863) 2.725 (2.013)
Enjoy competition -1.527  (1.682) -0.0389  (0.865) 1.465 (1.596)  -1.148  (1.994) 0306  (0.853) 0.667 (0.809)
Enjoy competition Tournament 2347  (2221) 0859  (1.781)  -0.645  (2.154) -0.0234  (2.826)  -1.478  (1.800) -1.839 (1.736)
Positive parenting 2.167 (1.348) 0.866 (0.982) -0.471 (1.233) -3.065 (2.817) -0.452 (1.032) 0.432 (0.547)
Positive parenting Tournament -3.391*  (1.945) -2.090 (1.675) -0.753 (1.793) 4.749 (2.857) 2.136 (1.371) 1.253 (1.156)
Grit -1.899  (2.375) -1.803  (2.057) -1.360  (3.355) -3.833  (6.612)  -5.627** (2.212) -5.230%* (1.437)
Grit Tournament 0.260  (3.598)  0.163  (3.498)  -0.280  (4.429)  7.586  (7.637)  9.380*** (3.129) 8.984% (1.829)
Overconfidence 0.123* (0.0468)  0.106* (0.0612) 0.0801  (0.0836) 0.0332  (0.0920) -0.0179 (0.0439) -0.00144  (0.0368)
Overconfidence Tournament -0.0352 (0.0463) -0.0187 (0.0549) 0.00722 (0.0783) -0.0674  (0.102) -0.0163 (0.0616) -0.0328  (0.0525)
N.obs. 500 749 499 374 739 557
R squared 0.415 0.397 0.408 0.508 0.408 0.558

Note: The table shows OLS regressions for interaction effects. Model 1 compares performance in tournament over fixed in exogenous. Model 2 compares performance in tournament over fixed and piece

rate in exogenous. Model 3 compares performance in tournament over piece rate in exogenous. Model 4 compares performance in tournament over fixed in endogenous. Model 5 compares performance in
tournament over fixed and piece rate in endogenous. Model 6 compares performance in tournament over piece rate in endogenous. Standard errors in parentheses.
Significance at %p<0.10, ** p<0.05, *** p<0.01.



60 | 2 Heterogeneity in Effort Provision: Evidence from a Lab-in-the-field Experiment

Table 2.C.4. Productivity: Interaction effects for piece rate in exogenous for below
25th percentile

Exogenous Endogenous
Piece rate 9.847**  (4.585) 17.64**  (5.820)
Productivity part 1 -14.68*** (3.054) -10.92**  (4.485)
Productivity part 1 Piece rate -5.371 (4.332) -7.172 (4.279)
Female 0.334 (2.505) -1.557 (4.596)
Female Piece rate 0.250 (4.006) 5.160 (4.665)
Relative age grade mean 6.739**  (3.059) -2.539 (3.514)
Relative age grade meanPiece rate 0.0990 (3.768) 2.414 (4.029)
1Q 0.421 (3.637) -0.429 (6.099)
IQ Piecerate -6.286 (5.447) -0.894 (7.417)
Grade math 7.604*  (3.270) -1.792 (6.626)
Grade math Piece rate 0.0393 (5.329) 7.672 (8.095)
Grade german 1.723 (4.112) -11.89 (11.97)
Grade german Piece rate -0.642 (6.862) 13.61 (14.28)
Number of siblings -8.364*  (3.789) -2.648 (2.776)
Number of siblings Piece rate 9.846 (5.827) 0.921 (3.301)
SES Index -2.826 (3.424) 1.354 (4.378)
SES Index Piece rate 4.076 (4.358) -1.400 (4.152)
Patience index 1.043 (2.879) 4.712 (3.013)
Patience index Piece rate -2.160 (3.043) -2.452 (3.376)
Risk index 2.985 (2.459) 7.992* (4.131)
Risk index Piece rate -2.048 (4.410) -9.967*  (4.480)
Altruism 0.949 (3.188) 3.741 (4.035)
Altruism  Piece rate -5.725 (3.841) -5.087 (5.068)
Extraversion 1.222 (3.194) 5.874 (5.119)
Extraversion Piece rate 0.866 (4.796) -3.349 (4.933)
Agreeableness 4.070 (4.361) 6.748 (4.590)
Agreeableness Piece rate -5.800 (6.696) -9.959* (5.774)
Conscientiousness 0.672 (2.901) -6.011 (4.974)
Conscientiousness Piece rate -0.288 (4.846) 2.998 (5.686)
Neuroticism -1.195 (3.685) -1.852 (4.122)
Neuroticism Piece rate 0.105 (4.373) 1.374 (4.688)
Openness -6.440*  (2.594) -8.799 (5.229)
Openness Piece rate 6.323 (3.715) 12.85** (5.562)
Enjoy competition 0.671 (4.309) 4774 (4.005)
Enjoy competition Piece rate -6.238 (5.248) -2.042 (4.727)
Positive parenting -0.416 (3.282) 7.077 (5.404)
Positive parenting Piece rate 5.499 (5.168) -8.737 (5.368)
Grit 3.987 (4.274) -4.423 (3.824)
Grit  Piece rate -1.961 (5.899) 10.38** (4.305)
Overconfidence 10.03**  (2.773) -1.288 (5.356)
Overconfidence Piece rate -7.549*  (3.407) 10.40* (5.030)
N.obs. 499 547
R squared 0.241 0.366

Note: The table shows OLS regressions for below 25th percentile interaction effects by treatment
comparing piece rate to fixed. Grade excluded due to few observations. Standard errors in parentheses.
Significance at *<0.10, ** p<0.05, *** p<0.01.
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Table 2.C.5. Productivity: Interaction effects for tournament by treatment for below

25th percentile

1) @ [©) @) (®) (6)
Tournament rate 7719  (4.964) 1937  (4.009) -2.128 (4.315) 3500 (7.085) 22.27*** (4.241)  17.36"* (4.165)
Productivity part 1 -14.68**(3.056)  -17.24*** (3.016)  -20.05*** (4.277)  -10.92** (4.568) -17.93***(2.346)  -18.09** (1.357)
Productivity part 1 Tournament 5454 (4529) -2.894 (3.937) -0.0833 (4.685) -16.02* (6.571) -9.010* (4.580) -8.853* (4.568)
Female 0334 (2507) 0213 (2.150) 0584  (3.230) -1.557 (4.680) 2.945 (2.266)  3.603* (2.022)
Female Tournament 4405 (3.752) -4284 (3.817) -4.655 (4.803) 0.746 (5.150) -3.756 (4.074) -4.414  (4.410)
Relative age grade mean 6.739* (3.062)  6.609* (2.633) 6.838* (3.930) -2539 (3.579) -0.307 (2.928) -0.124  (2.519)
Relative age grade meanTournament ~ -9.457* (3.845)  -9.327** (3.251)  -9.556** (4.015) -0.807 (3.706) -3.039 (3.414) -3221  (3.673)
1Q 0421 (3641) -2974 (2.329) -5.865 (3.748) -0.429 (6.210) -2.367 (3.217) -1.323  (3.720)
IQ Tournament -0.318  (3.784) 3.076 (3.215) 5.967 (4.648) -2.546 (8.439) -0.607 (5.019) -1.652  (4.933)
Grade math 7.604% (3.273)  7.619* (2.782)  7.644* (3.890) -1.792 (6.748) 3.235 (2.878) 5.881  (3.715)
Grade math Tournament -2.862 (4.848) -2.877 (4.280) -2.901 (5.342) 2366 (7.100) -2.661 (5.016) -5.306  (5.661)
Grade german 1723  (4.116) 0.195 (4548) 1081 (7.069) -11.89 (12.19) -0.456 (3.558) 1719  (4.083)
Grade german Tournament 4389 (5.944) 5917 (6517) 5031 (8.718) 20.42 (13.45) 8990 (6.754) 6.815  (8.133)
Number of siblings -8.364* (3.792) -3.038  (2.825) 1.482  (4.290) -2.648 (2.827) -2.929 (2.678) -1.726  (2.788)
Number of siblings Tournament 1528 (5.968) -3.798 (4.807) -8.318 (5.566) -2.623 (3.589) -2.342 (2.946) -3.544  (3.853)
SES Index -2.826 (3.427) -0574 (2.667) 1250 (3.703) 1354 (4.458) 0.476 (2.278) -0.0451  (2.008)
SES Index Tournament 1731  (5.555) -0.521 (5.114) -2.344  (5.894) -1.138 (4.984) -0.259 (3.191) 0.262  (2.929)
Patience index 1.043 (2.882) -0.0745 (2.095) -1.117 (2.226) 4.712 (3.068) 2.902 (1.914) 2260 (2.316)
Patience index Tournament -1.294  (4.477) -0.176 (4.093) 0.866  (4.203) -5510 (3.914) -3.700 (2.840) -3.058  (3.079)
Risk index 2985 (2.461) 1598  (2.381) 0937  (3.625) 7.992* (4.207) 0418 (2.312) -1.975 (2.028)
Risk index Tournament 0.0790 (3.044) 1466  (3.063) 2127  (4.359) -3.621 (5.799) 3.953 (4.016) 6.346  (3.755)
Altruism 0.949 (3.191) -1.612 (2.708) -4.776 (3.811) 3741 (4.109) 0.755 (1.951) -1.347  (2.686)
Altruism  Tournament -0.492  (3.723) 2.068 (3.328) 5.233 (3.701) -2.691 (4.968) 0.294 (2.785) 2.396 (3.035)
Extraversion 1222 (3.197) 2109  (3.025) 2.088  (4.303) 5.874 (5.213) 3.841 (2.788) 2.525  (2.489)
Extraversion Tournament 3215 (5.003) 2328  (4.799) 2349  (5.763) -11.29* (5.311) -9.259* (3.598)  -7.943* (3.790)
Agreeableness 4070 (4.365) 1249  (1.822) -1.730 (3.221) 6.748  (4.674) -1.498 (1.806) -3.212  (2.135)
Agreeableness Tournament 2535 (4.441) 0286 (3.923) 3265 (5.934) -9.940* (5.107) -1.694 (3.111) 0.0190  (3.641)
Conscientiousness 0672 (2.903) -0.0304 (2.403) 0384 (3.894) -6.011 (5.065) -5.871* (2.452) -3.013  (2.884)
Conscientiousness Tournament 4229 (3.982) -3527 (3.876) -3.942 (5.352) 7.834 (6.814) 7.694 (5.071) 4.835  (5.645)
Neuroticism 41195 (3.688) -1.290 (2538) -1.091  (2.602) -1.852 (4.198) -0.445 (2.134) -0.478  (2.441)
Neuroticism Tournament 3.348  (4.568) 3.443 (3.201) 3.244 (2.959) 4500 (5.041) 3.093 (3.560) 3.126 (3.924)
Openness -6.440% (2.597) -3.293  (3.417) -0.116 (4.345) -8.799 (5.325) 1.086 (2.050)  4.047* (1.986)
Openness Tournament 7.199% (4.092) 4.052  (4.790) 0.876  (6.014) 7.130 (6.247) -2.755 (3.320) -5.716* (3.097)
Enjoy competition 0671 (4.313) -3.283 (2.681) -5567 (3.475) 4774 (4.079) 1.959 (2.272) 2731  (2.085)
Enjoy competition Tournament 0.866  (4.242)  4.820 (3.985) 7.104  (5.414) -2.658 (6.599) 0.156 (5.314) -0.616  (4.466)
Positive parenting 0416 (3285 1805 (2.451) 5083  (3.260) 7.077 (5.503) 1.065 (2.207) -1.660  (1.475)
Positive parenting Tournament 1.998 (4.025) -0.224 (3.102) -3.502 (3.762) -6.802 (7.416) -0.789 (5.284) 1.935 (4.781)
Grit 3.987  (4.278) 2.996 (2.710) 2.026 (3.773) -4.423 (3.894) 3362 (2.507) 5.958** (2.369)
Grit Tournament 41771 (6.125) -0.780  (4.441) 0.190  (4.616) -3.182 (4.379) -10.97** (3.973)  -13.56*** (4.197)
Overconfidence 10.03*** (2.776)  5.403* (3.002) 2.486  (4.123) -1.288 (5.454)  7.690%** (2.568)  9.107** (1.800)
Overconfidence Tournament -6.584* (3.805) -1.951 (3.175) 0965 (3.706) 4.120 (6.388) -4.858 (3.890) -6.275* (3.530)
N.obs. 500 749 499 374 739 557
R squared 0.243 0.215 0.249 0.409 0.258 0.316

Note: The table shows OLS regressions for interaction effects for below 25th percentile. Model 1 compares performance in tournament over fixed in exogenous. Model 2 compares performance

in tournament over fixed and piece rate in exogenous. Model 3 compares performance in tournament over piece rate in exogenous. Model 4 compares performance in tournament over fixed in
endogenous. Model 5 compares performance in tournament over fixed and piece rate in endogenous. Model 6 compares performance in tournament over piece rate in endogenous. Grade excluded
due to few observations. Standard errors in parentheses.

Significance at %<0.10, ** p<0.05, *** p<0.01.
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Table 2.C.6. Productivity: Interaction effects for piece rate in exogenous for above 75th

percentile

Exogenous Endogenous
Piece rate 3.836 (2.727) 17.26%**  (4.939)
Productivity part 1 23.46"*  (3.684) 30.68** (5.711)
Productivity part 1 Piece rate 2.346 (3.686) -10.95* (5.749)
Female 2.790 (2.860) 0.420 (5.198)
Female Piece rate 2.221 (5.065) 5.363 (5.596)
Relative age grade mean -3.093 (2.089) 2.022 (4.596)
Relative age grade meanPiece rate -1.444 (3.488) -5.052 (5.216)
Grade 1.856 (2.439) -3.429 (9.396)
Grade Piece rate 4.267 (3.498) 2.564 (12.21)
IQ 6.808*  (2.730) 1.253 (5.826)
IQ Piece rate -5.597 (4.422) 0.720 (5.711)
Grade math -17.56**  (7.345) 6.169 (6.045)
Grade math Piece rate 9.037 (7.924) -11.75 (6.948)
Grade german 3.936 (2.899) 6.462** (3.062)
Grade german Piece rate -2.121 (4.149) -5.862 (4.145)
Number of siblings -1.560 (3.469) -3.238 (3.764)
Number of siblings Piece rate -2.041 (5.083) 4.283 (3.587)
SES Index 0.439 (2.129) -7.975 (4.806)
SES Index Piece rate 0.268 (2.899) 9.268* (5.372)
Patience index -0.937 (2.733) 2.522 (5.286)
Patience index Piece rate 2.375 (4.350) -2.484 (5.250)
Risk index 1.106 (2.036) -0.0496 (4.456)
Risk index Piece rate -5.083* (2.742) 2.441 (4.875)
Altruism 1.485 (2.518) -8.386 (5.538)
Altruism Piece rate -2.715 (3.306) 8.457 (5.823)
Extraversion 0.386 (2.880) 2.024 (4.175)
Extraversion Piece rate 3.065 (3.729) -2.125 (4.619)
Agreeableness 1.122 (3.536) -2.242 (9.073)
Agreeableness Piece rate -3.999 (3.797) 3.673 (9.883)
Conscientiousness -3.492 (2.732) 10.24** (4.553)
Conscientiousness Piece rate 0.365 (3.579) -11.23* (5.831)
Neuroticism 0.491 (2.333) 4.800 (4.249)
Neuroticism Piece rate -3.512 (4.266) -4.080 (4.512)
Openness -2.236 (3.316) -3.644 (4.166)
Openness Piece rate 1.902 (4.125) -0.627 (4.469)
Enjoy competition -2.982 (3.117) -0.984 (4.704)
Enjoy competition Piece rate 6.993* (3.483) 2.556 (4.175)
Positive parenting 0.00429 (2.245) -1.943 (4.959)
Positive parenting Piece rate -2.578 (3.999) 2.261 (5.638)
Grit 0.557 (3.091) -1.646 (7.411)
Grit  Piece rate 0.919 (3.519) 1.697 (8.459)
Overconfidence 0.973 (2.898) -0.368 (3.441)
Overconfidence Piece rate -2.226 (3.368) -8.124*  (3.314)
N.obs. 499 547
R squared 0.357 0.363

Note: The table shows OLS regressions for above 75th percentile interaction effects by treatment

comparing piece rate to fixed. Standard errors in parentheses.
Significance at *p<0.10, ** p<0.05, *** p<0.01.
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Table 2.C.7. Productivity: Interaction effects for tournament by treatment for above

75th percentile

@

@

©)]

4) (O] (6)

Tournament rate

11.80** (4.131)

9.530* (3.958)

7.962% (4.313)

20.34*** (5.847) 7.981* (3.267)

3081 (2.788)

Productivity part 1 23.46** (3.688)  24.82*** (2.494)  25.80*** (2.440) 30.68** (5.822)  24.31***(2.463)  19.73** (1.801)
Productivity part 1 Tournament -8.448* (4.336)  -9.812** (4.017) -10.79** (4.357) -9.371  (6.481) -3.000 (3.558) 1576  (3.190)
Female 2790 (2.863)  4.089* (1.817) 5.011 (3.338) 0.420  (5.299) 5.160** (1.984)  5.783** (1.994)
Female Tournament -7.274  (4.644) -8573* (4.544) -9.495 (5.757) 0.00716 (6.560) -4.732 (3.601) -5.355 (3.223)
Relative age grade mean -3.093  (2.091) -4.362** (2.009) -4538 (3.077) 2022  (4.685) -2.098 (2.853) -3.030 (2.914)
Relative age grade meanTournament ~ -6.647*  (3.227)  -5.378  (3.732) -5.203 (4.886) -4.311  (5.753) -0.191 (4.304) 0.741  (4.204)
Grade 1.856  (2.441)  4.103* (1.712) 6.124** (2.564) -3.429  (9.578) -4.517 (3.432) -0.865 (3.437)
Grade Tournament 8.723* (3.171)  6.475** (2.953) 4.455  (4.226) 8.063 (9.883)  9.151** (4.393) 5499  (4.318)
1Q 6.808** (2.732)  4.109* (2.135) 1.211  (3.090) 1.253  (5.939) 2248 (3.042) 1.973  (1.870)
IQ Tournament -6.343  (4.654) -3.644  (4.429) -0.746 (5.170)  4.968  (6.907) 3.973 (4.721) 4.248  (4.255)
Grade math -17.56* (7.352)  -11.09%* (3.752)  -8.520***(2.480)  6.169  (6.162) -0.378 (2.536) -5.577* (2.968)
Grade math Tournament 20.71* (10.41)  14.24* (7.403) 1167 (5.496) -5528 (6.722) 1.019 (5.225) 6.218  (6.190)
Grade german 3936 (2.902) 2534 (2.322) 1.815 (3.338)  6.462* (3.122) 1.282 (1.976) 0.600  (2.113)
Grade german Tournament -5.929 (4.182) -4.526 (4.042) -3.808 (4.958) -4.071 (4.104) 1.109 (3.482) 1.791 (4.495)
Number of siblings -1.560 (3.472) -2.426 (1.890) -3.601 (2.716) -3.238 (3.837) -0.768 (2.218) 1.045 (2.299)
Number of siblings Tournament 2224  (4561) 3.090 (4.203) 4.265 (5.250) 9.022  (5.320) 6.552* (3.549) 4.739  (3.602)
SES Index 0439  (2.131) 0.288  (1.762) 0.708  (2.199) -7.975  (4.900) -1.489 (1.824) 1.293  (1.929)
SES Index Tournament 0.461  (3.219) 0613  (2.992) 0.193 (3.168) 5469  (5569) -1.017 (3.235) -3.799 (3.161)
Patience index -0.937 (2.735) -0.0276 (1.801) 1.438 (2.880) 2522  (5.389) 0.279  (2.664) 0.0385 (2.404)
Patience index Tournament 0.940  (4.061) 0.0309 (3.094) -1.435 (3.567) -4.668 (5.585) -2.425 (3.223) -2.184 (3.374)
Risk index 1106  (2.038) -1.895 (1.772) -3.977* (2.146) -0.0496 (4.543) 1914 (2.415) 2.391  (1.623)
Risk index Tournament -4.992  (4.020) -1.992  (4.406) 0.0905 (5.262) -2.567  (5.911) -4.531 (3.899) -5.007* (2.691)
Altruism 1485  (2.521) 0.464  (1.978) -1.230 (2.645) -8.386  (5.645) -0.978 (2.352) 0.0715 (1.864)
Altruism  Tournament -3.802 (3.433) -2.781 (2.698) -1.087 (3.280) 6.456  (6.148) -0.952 (4.027) -2.001  (4.015)
Extraversion 0386  (2.883) 1642 (2.289) 3.450 (3.016) 2024  (4.256) -0.422 (2.489) -0.101 (3.385)
Extraversion Tournament 4380 (3.583) -5.636* (3.198) -7.444* (3.650) 0.337  (4.640) 2.784 (3.013) 2.462  (3.499)
Agreeableness 1122  (3539) -1.253 (2.407) -2.876 (2.567) -2.242  (9.249) 0578 (2.346) 1431  (2.293)
Agreeableness Tournament -0.0430 (4.263) 2.333  (3.699) 3.956 (4.229) 4565  (9.636) 1.745 (3.670) 0.892  (3.793)
Conscientiousness -3.492  (2.735) -2.744  (1.860) -3.127  (2.203) 10.24** (4.641) 3.358  (2.394) -0.989  (2.696)
Conscientiousness Tournament 8.177* (3.647) 7.429* (3.146) 7.812* (3.382) -8.658 (5.958) -1.779 (5.193) 2.569 (5.377)
Neuroticism 0491  (2.335) -1.731  (1.965) -3.021 (3.347) 4.800  (4.331) 0790 (2.163) 0.720  (2.026)
Neuroticism Tournament 1.946  (4.180) 4.168  (4.068) 5458 (5.014) -4.873 (5.330) -0.863 (3.578) -0.792 (3.337)
Openness 2236 (3.319) -0.841 (2.328) -0.335 (3.116) -3.644  (4.247) -6.158"*(2.069) -4.272* (2.253)
Openness Tournament 1.099  (4.918) -0.295 (4.028) -0.802 (4.086)  7.032  (4.679) 9.545* (3.682)  7.659* (3.977)
Enjoy competition -2.982  (3.120) 0.848  (2.151) 4.011 (2.464) -0.984  (4.795) 0.674 (2.277) 1572  (2.277)
Enjoy competition Tournament 5.946 (3.534) 2.115 (2.946) -1.048 (3.350) 0.775 (5.180) -0.884 (3.535) -1.781 (3.534)
Positive parenting 0.00429 (2.247) -1.156  (1.506) -2.573 (2.918) -1.943  (5.055) -1.627 (2.543) 0.318  (1.960)
Positive parenting Tournament -1.134  (4575) 0.0267 (3.667) 1.444 (4.135) 5348  (4.764) 5032 (3.771) 3.087  (4.349)
Grit 0557  (3.094) 0432 (2.289) 1476 (2.663) -1.646 (7.555) -0.343 (2.610) 0.0512 (3.012)
Grit Tournament 3590  (2.934) -3.465 (3.299) -4509 (4.296) 5085  (9.734) 3.782 (5.267) 3.388  (3.872)
Overconfidence 0973  (2.900) -0.504 (2.492) -1.253 (2.951) -0.368  (3.508) -7.247* (2.756)  -8.492**(2.703)
Overconfidence Tournament -12.14%* (3.554)  -10.66*** (3.610) -9.912** (4.516)  -10.86** (5.034) -3.984 (4.605) -2.739  (4.700)
N.obs. 500 749 499 374 739 557

R squared 0.295 0.315 0.341 0.484 0.328 0.391

Note: The table shows OLS regressions for interaction effects for above 75th percentile. Model 1 compares performance in tournament over fixed in exogenous. Model 2 compares performance
in tournament over fixed and piece rate in exogenous. Model 3 compares performance in tournament over piece rate in exogenous. Model 4 compares performance in tournament over fixed in
endogenous. Model 5 compares performance in tournament over fixed and piece rate in endogenous. Model 6 compares performance in tournament over piece rate in endogenous. Standard errors

in parentheses.

Significance at $<0.10, ** p<0.05, *** p<0.01.
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Table 2.C.8. Performance regressions by treatment

Exogenous ~ Endogenous

Variable 5.943%** 19.027*+*
(1.475) (2.664)
[0.001] [0.000]
Tournament 2.539 27.225%*
(1.708) (3.084)
[0.151] [0.000]
Female (=1) 0.410 0.992
(1.577) (2.324)
[0.797] [0.674]
Relative age grade mean -2.948*+* -0.226
(0.596) (1.048)
[0.000] [0.831]
Grade (9-13) 3.926*** 2.682%*
(0.939) (0.710)
[0.000] [0.001]
1Q (Raven 0-10) 0.369 0.967*
(0.495) (0.549)
[0.464] [0.092]
Grade math (1-6) -2.983*** -0.533
(0.567) (0.673)
[0.000] [0.437]
Grade german (1-6) 0.072 0.480
(0.838) (0.705)
[0.932] [0.503]
Number of siblings 0.239 0.484
(0.655) (0.763)
[0.719] [0.532]
SES Index 0.349 -0.482*
(0.319) (0.266)
[0.285] [0.083]
Patience index 0.632 -0.848
(0.752) (0.911)
[0.409] [0.361]
Risk index -0.823 -0.569
(1.085) (1.119)
[0.456] [0.616]
Altruism (0-10) 0.520 -0.165
(0.387) (0.406)
[0.192] [0.689]
Extraversion (1-5) -0.507 0.035
(0.807) (1.302)
[0.537] [0.978]
Agreeableness (1-5) -2.282 1.544
(2.016) (1.172)
[0.270] [0.201]
Conscientiousness (1-5) 1.461 4.007**
(2.032) (1.626)
[0.480] [0.022]
Neuroticism (1-5) -0.501 0.585
(1.241) (0.919)
[0.690] [0.531]
Openness (1-5) -0.737 -1.609
(1.323) (1.221)
[0.583] [0.201]
Enjoy competition (1-5) 0.422 -0.617
(1.011) (0.765)
[0.681] [0.428]
Positive parenting (1-5) -0.883 0.711
(0.929) (1.054)
[0.352] [0.507]
Grit (1-5) -2.421 -0.661
(1.749) (1.900)
[0.180] [0.731]
Overconfidence -0.152** -0.214%*=
(0.056) (0.032)
[0.013] [0.000]
N.obs. 749 739
R squared 0.176 0.310

Note: OLS regression for performance in exogenous and endogenous. Standard errors in
parentheses.
Significance at *<0.10, ** p<0.05, *** p<0.01.
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Table 2.C.9. Performance regressions by treatment and payment scheme

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Female (=1) 2.948 3.433 -4.880 -1.669 3.974 -4.058
(3.317) (3.972) (3.750) (5.787) (2.908) (3.228)
[0.384] [0.397] [0.208] [0.776] [0.186] [0.222]
Relative age grade mean -2.412%* -3.603** -1.430 -0.487 -0.394 1.335
(0.963) (1.558) (1.221) (1.938) (1.371) (1.589)
[0.021] [0.031] [0.255] [0.804] [0.776] [0.410]
Grade (9-13) 4.432%* 5.015%** 3.422%+* 0.945 2.418* 5.551%*
(1.141) (1.722) (1.138) (2.902) (1.050) (0.957)
[0.001] [0.008] [0.007] [0.748] [0.032] [0.000]
1Q (Raven 0-10) -0.387 0.074 0.678 0.409 0.718 0.902
(0.650) (0.900) (0.800) (1.409) (0.737) (0.638)
[0.558] [0.935] [0.407] [0.775] [0.341] [0.172]
Grade math (1-6) -5.728*** -2.454%** -1.497 -0.726 -1.738** 1.101
(1.244) (0.820) (1.238) (1.999) (0.826) (1.552)
[0.000] [0.007] [0.241] [0.720] [0.048] [0.486]
Grade german (1-6) 2.257* -1.708 -1.040 1.640 1.336 -3.585*
(1.301) (1.929) (1.480) (1.388) (1.452) (2.050)
[0.097] [0.386] [0.491] [0.251] [0.368] [0.094]
Number of siblings -0.139 -1.804 2.075 -1.507 0.572 2.312
(1.812) (1.281) (1.213) (1.519) (0.793) (1.395)
[0.940] [0.174] [0.103] [0.333] [0.478] [0.112]
SES Index 0.497 -0.080 0.854 -0.602 0.061 -1.418*
(0.739) (0.800) (0.721) (0.905) (0.555) (0.691)
[0.509] [0.921] [0.250] [0.513] [0.913] [0.052]
Patience index 0.007 0.759 1.095 -3.848 0.119 1.243
(1.308) (1.310) (1.599) (2.864) (1.222) (1.973)
[0.996] [0.569] [0.501] [0.194] [0.923] [0.535]
Risk index 1.022 0.006 -3.885 -2.923 0.344 -1.903
(1.145) (1.424) (2.500) (3.112) (0.791) (1.607)
[0.382] [0.997] [0.136] [0.359] [0.669] [0.249]
Altruism (0-10) 0.292 0.797 0.427 0.501 0.316 -0.920*
(0.792) (0.563) (0.673) (1.464) (0.440) (0.482)
[0.716] [0.172] [0.533] [0.736] [0.480] [0.069]
Extraversion (1-5) -0.117 0.321 -1.314 -3.171 -0.136 0.849
(1.868) (1.763) (1.850) (3.264) (1.479) (2.206)
[0.951] [0.857] [0.486] [0.343] [0.928] [0.704]
Agreeableness (1-5) -1.595 -1.151 -3.072 -4.596 2.958* 3.994*
(5.362) (2.882) (2.770) (4.967) (1.670) (1.707)
[0.769] [0.694] [0.281] [0.366] [0.091] [0.029]
Conscientiousness (1-5) -2.009 -1.771 4.831 13.269** 4.399 -5.769
(2.523) (3.494) (3.929) (6.010) (3.619) (4.021)
[0.435] [0.617] [0.233] [0.039] [0.238] [0.165]
Neuroticism (1-5) 0.313 -1.230 -0.680 1.115 1.128 -1.466
(1.852) (2.021) (1.897) (3.539) (1.240) (1.387)
[0.867] [0.549] [0.724] [0.756] [0.373] [0.302]
Openness (1-5) -0.101 -2.051 -1.349 0.562 -2.872* 0.004
(2.402) (2.633) (2.224) (3.857) (1.592) (2.181)
[0.967] [0.445] [0.551] [0.886] [0.086] [0.999]
Enjoy competition (1-5) -1.695 2.129 0.560 -0.784 -0.024 -2.106
(1.762) (1.593) (1.720) (2.044) (1.012) (1.310)
[0.347] [0.196] [0.748] [0.705] [0.982] [0.122]
Positive parenting (1-5) 0.659 -1.655 -1.001 -3.543 1.112 3.103*
(1.847) (1.664) (1.624) (2.931) (0.829) (1.705)
[0.725] [0.331] [0.545] [0.241] [0.194] [0.082]
Grit (1-5) -1.730 -2.424 -2.904 -4.897 -4.938** 10.359***
(3.638) (3.167) (2.430) (6.871) (2.235) (3.257)
[0.639] [0.453] [0.246] [0.484] [0.038] [0.004]
Overconfidence -0.121* -0.154* -0.183** -0.090 -0.261*** -0.250%**
(0.048) (0.076) (0.065) (0.100) (0.025) (0.035)
[0.021] [0.055] [0.010] [0.379] [0.000] [0.000]
N.obs. 250 249 250 182 365 192
R squared 0.184 0.223 0.206 0.087 0.249 0.342

Note: Model 1-6 are OLS regressions for performance. Exo-Fr is for exogenous fixed. Exo-Pr is for exogenous piece
rate. Exo-Tr is for exogenous tournament. End-Fr is for endogenous fixed. End-Pr is for endogenous piece rate. End-Tr
is for endogenous tournament. Standard errors in parentheses.

Significance at %<0.10, ** p<0.05, *** p<0.01.
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Appendix 2.D Sparse regressions

(a) Violinplot in exogenous for pay scheme (1,2,3) (b) Main effects in exogenous for pay scheme (1,2,3)

(c) Violinplot in endogenous for pay scheme (1,2,3) (d) Main effects in endogenous for pay scheme (1,2,3)

Figure 2.D.1. Sparse regressions
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Appendix 2.E List of explanatory variables

Here, we provide a description of the included explanatory variables. All variables were
carefully chosen based on their potential to shape earnings and life outcomes, reported
in the literature.

Socio-economic status and other relevant socio-demographic variablesSSES have

been shown to be strongly associated with educational outcomes and earnings (Heck-
man, 2006; Cunha and Heckman, 2007). Our questionnaire included a number of proxies
for SES25, which we used to construct three main indexes and one SES component
using PCA:

~

PISA wealth index: The PISA test provides valuable information to educational
researchers and policy makers around the world by comparing countries with regard
to their educational system using a variety of educational outcomes. In many ways
PISA has emerged as the international benchmark in comparing educational systems
(Fuchs and Wéymann, 2008; Hanushek and Woessmann, 2011; Woessmann, 2016).
Their SES indicators have often been used for assessing socioeconomic background
with teenagers (West and Woessmann, 2010; Hanushek and Woessmann, 2011;
Woessmann, 2016). We focus on the family wealth possessions index (WEALTH),
which has been validated as a strong and reliable proxy for SES (Schulz, 2006;
Rutkowski and Rutkowski, 2013).26 It includes seven itefijsDo you have a

room of your own? Or do you share your room (e.g. with siblingg)?;Do you

have a link to the Internet at homg#ili) How many cell phones are there at your
home?{iv) How many televisions are there at your hom@pHow many computers

are there at your home;i) How many cars are there at your home?; ani) How

many rooms with a bath or shower are there at your home? In addition to this, we
include the number of books available at home, which has been found to alone be
another important proxy for socioeconomic status in the PISA test (Woessmann,
2016).

Family Affluence Scale (FAS) score: This score is also commonly used to elicit
SES among school-aged children (Boyce, Torsheim, Currie, and Zambon, 2006;
Andersen, Krolner, Currie, Dallago, Due, et al., 2008; Hartley, Levin, and Currie,
2016; Torsheim, Cavallo, Levin, Schnohr, Mazur, et al., 2016). The score is similar
to the PISA wealth index, and three of the items are the same. It includes four
items: (i) Do you have a room of your own? Or do you share your room (e.g. with
siblings)?;(ii) Does your family own a car, van or truck#j) How many times did

25. Given our sample of adolescents, elicited information about household income must be assumed

to be very noisy, which is why we use alternatives.

26. The questions were drawn from PISA tests conducted in 2015. They were ac-

cessed from https://www.oecd-ilibrary.org/education/pisa-2015-assessment-and-analytical-framework/
pisa-2015-background-questionnaires_9789264255425-8-en.



68 | 2 Heterogeneity in Effort Provision: Evidence from a Lab-in-the-field Experiment

you and your family travel out of Germany abroad for holiday/vacation last year?;
and(iv) How many computers does your family own?27

Education and family structure: We follow Kosse, Deckers, Pinger, Schildberg-
Horisch, and Falk (2020) in considering educational and time resources available
to the family as important determinants of SES. We classify a participant as low
SES if at least one of the following two conditions are fulfill€d: neither parents

has a college degreéi) the participant lives in a single-parent household28

We collected several other relevant variables: gender, age, number of siblings, zip-
code, pocket money, migration background and speaking a different language than
German at home (Hansson and Gustafsson, 2013; Woessmann, 2016)

Socio-economic PCA component: The items of the above listed three socio-
economic indexes are used together with other relevant variable to create one
component based on principal component analysis. In the principal component
analysis, we see eigenvalues of the component in Figure 2.E.1. We can see in
Table 2.E.1 what socio-economic items are binned in the component. When the
loading is greater than 0.3, it shows that those items load heavily on the factor.

Figure 2.E.1. Eigenvalues in PCA

Notes:This figure shows the scree plot of eigenvalues of the included fifteen socio-economic variables
using principal component analysis.

27. The composite FAS score is calculated for each adolescent by adding the four items and further
categorized into scores below 5, scores between 5 and 7 and scores above 8.

28. Kosse et al. (2020) consider a third dimension to define SES: household income. While we do
not have the actual income, we can use a proxy for household income and compute a similar index.
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Table 2.E.1. Rotated component loading for socio-economic variables

Socio-economic components  Unexplained

Number of cars 0.401 0.538

Number of computers 0.397 0.545
Number of bathrooms 0.315 0.715
Parents German 0.328 0.691

Note: Notes: This table shows the rotated component loading from varimax ro-
tations of principal component analysis of the included fifteen socio-economic
variables. Varaibles with loadings less than 0.3 are excluded from this table.

Reference level of productivity and stress level. Baseline measure of performance
was captured in Part 1, where a 5 minutes RET paid on a piece-rate was performed.
This serves as a proxy for individual's productivity in playing the real effort task. The
reference level of productivity has been found to be important for sorting decisions
(Dohmen and Falk, 2011).29 At the end of the RET (both 5 and 20 minute version) we
followed Dohmen and Falk (2011) and elicited self-reported measures of effort, stress,
and exhaustion. All three have been found to be higher in pay for performance schemes
compared to fixed payment schemes.

Beliefs. Overconfidence was computed based on incentivized beliefs. Prior to starting
the 20 minutes real effort task in Part 2, we collected information about a participant's
guessed rank in the 5 minute real effort task in Part 1. They got paid according to their
guess at the end of the study.30 Beliefs have been found to be important in sorting
decisions, for example in explaining gender differences in sorting into tournaments
and differences in productivity. (Dohmen and Falk, 2011; Larkin and Leider, 2012;

DellaVigna and Pope, 2017; Reuben, Wiswall, and Zafar, 2017; Bordalo, Coffman,
Gennaioli, and Shleifer, 2019).

Cognitive abilities. Cognitive ability has been found to be important of school at-
tainment as well as future earnings (Cawley, Heckman, and Vytlacil, 2001; Borghans,
MeVsers, and Ter Weel, 2008; Segal, 2012; Hanushek, Machin, and Woessmann, 2016).
The main proxy for cognitive ability is the score obtained in the Raven's matrix test
administered in Part 1 of the experiment (Raven, 2000). Additionally, we consider
self-reported math and German grades. All are expected to be highly correlated with
productivity in the real effort task (Dohmen and Falk, 2011).

Altruism, risk, and time preferences. Risk andtime preferences predict labor market
outcomes, educational attainment, income and wealth (DellaVigna and Paserman, 2005;
Boninetal., 2007; Dohmen, Falk, Huffman, Sunde, Schupp, etal., 2011; Von Gaudecker,

29. Subjects were instructed to solve as many tables as they can, and are given 0.06 cents for each
correctly solved table.
30. See details in the design section.
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Van Soest, and Wengstrom, 2011; Becker, Deckers, Dohmen, Falk, and Kosse, 2012;
Sutter et al., 2013; Golsteyn, Gronqvist, and Lindahl, 2014; Cadena and Keys, 2015;
Alan and Ertac, 2018). They have also been found to be important for different sorting
decisions (Bonin et al., 2007; Dohmen and Falk, 2010, 2011). Altruism, risk, and
time preferences are measured by using a subset of the global preference survey by
Falk, Becker, Dohmen, Enke, et al. (2018) and Falk, Becker, Dohmen, Huffman, et al.
(2021). For both time and risk preferences, we collected multiple measures: a qualitative
measure and a quantitative one (staircase). We combined them as proposed by Falk,
Becker, Dohmen, Enke, et al. (2018).

Big five. Personality traits, such as the big five (Openness, conscientiousness, extraver-
sion, agreeableness and neuroticism), have been shown to be stable traits in affecting
performance and life outcomes (Almlund et al., 2011; Lindgvist and Vestman, 2011,
Segal, 2012; Cubel, Nuevo-Chiquero, Sanchez-Pages, and Vidal-Fernandez, 2016; Dem-
ing, 2017; Akee, Copeland, Costello, and Simeonova, 2018). We collected data for all
big-five, but mostly focus on conscientiousness and neuroticism as they are found to
be consistent predictors of performance in various settings (Heckman and Rubinstein,
2001; Borghans, Duckworth, Heckman, and Ter Weel, 2008; Donato et al., 2017).

Competitiveness. A large literature documents gender differences in competitive-
ness. Women avoid competetive schemes, while men are competing too much (Gneezy,
Niederle, and Rustichini, 2003; Niederle and Vesterlund, 2007; Niederle and Vesterlund,
2010). These gender differences can potentially explain differences in education and la-
bor market outcomes (Gneezy, Niederle, and Rustichini, 2003; Niederle and Vesterlund,
2007, 2010). A high level of competitiveness is also a strong predictor for choosing
a more prestigious academic track, controlling for ability (Buser, Niederle, and Oost-
erbeek, 2014; Buser, Peter, and Wolter, 2017; Reuben, Wiswall, and Zafar, 2017) as
well as sorting decisions between different payment schemes (Dohmen and Falk, 2011).
Competitiveness is measured in our study on the basis of the Competitive Orientation
Measure (one single composite scale; see (Newby and Klein, 2014)).

Parenting style. Parenting style is important for the academic achievements and future
success of children (Doepke and Zilibotti, 2017; Kosse et al., 2020). We elicited a vital
component of parenting style: positive parenting (Frick, 1991; Essau, Sasagawa, and
Frick, 2006), which indicates the use of positive stimuli and rewards by parents. Recent
literature has shown that parental investments have important impact on child cognitive
and non cognitive outcomes (Carneiro and Heckman, 2003; Doepke, Sorrenti, and
Zilibotti, 2019; Falk, Kosse, et al., 2021).

Grit. Grit is defined as perseverance toward a set goal and is seen as being closely
related to conscientiousness (Alan, Boneva, and Ertac, 2019). Grit has been found to
be predictive of success in a variety of contexts such as through college GPA and
educational attainment (Duckworth, Peterson, et al., 2007; Alan, Boneva, and Ertac,
2019). In their study, Alan, Boneva, and Ertac (2019) finds that students participating
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in a grit focused intervention chose more challenging tasks and perform better in the
real effort task. It was measured in our study by the short-scale Duckworth Grit Index
(Duckworth and Quinn, 2009; Dobbie and Fryer Jr, 2015).
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Appendix 2.F Instructions

Choice & Exogenous Treatments
Instructions for Part 1

Create your ID

Experimenter reads aloudfWelcome to the study. This study consists of two ses-
sions: this session today, and another session in which you will participate in the near
future. In both sessions you will earn money, please listen carefully to the instructions.
For today, you will receive a fixed payment of:4if you complete the session. You
can also earn additional money depending on your performance in a task that | will
explain later. During the session you cannot talk to the other students in this room.
This is a very important rule, and if you break it, you will not receive the money that
you earned. On the first page, you will be asked to enter your ID as explained on the
screen. Your name will never be used during the entire study. Whatever you do, and all
the answers you give will only be recorded under your ID. That means that everything
you do in the study is going to be anonymous. When you will participate in the second
session, you will also be identified via the same anonymous ID code. If you have any
guestions, please raise you hand and one of us will come to your desk to answer it in
private. Please remember that your participation on this study is fully voluntary, and
you can decide to quit at any time. If you decide to quit before finishing the study, you
are not allowed to leave the room, and you are still required to stay seated at your desk.]

Welcome to this study. Before we proceed, use the drop-downs to enter your ID.
Please double check all your entries before proceeding, as it is very important that your
ID is specified correctly.

" Month of birth[drop down Jan, Feb, Mar, ...]

"~ First and second letter of your mother's first name (or your legal guardian's first
name)

First and second letter of the street where you live

CONFIRM

=) Enter ID (first trial) (=
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9 pop-up (=
You provided the following answers:

~ Month of birth:

" First and second letter of your mother's first name (or your legal guardian's first
name):

First and second letter of the street where you live:

If your answer is correct please press CONFIRM otherwise press BACK to revise your
entries.

CONFIRM BACK

=) wait for all & new screen for double IDs (=

Your ID is the same of someone else in this room. We hence ask you to answer an
additional question:

" Last two letter of your first name

CONFIRM
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9 wait for all & new screen (=

Your Task

Experimenter reads aloud:

You will be shown a set of tables with 1s and 0s, like the one reported below. Your
task is to correctly solve as many tables as you can.

To correctly solve a table, you have to:

1. Tap on all the cells containing a 1, which will highlight them in a dark green color
2. Countthe correct amount of 1s that you see in the table, and report this amount in
the number pad underneath the table.

Be aware, you argot allowed to highlight the 0s! If you accidentally highlight a O,
you can tap on the cell again to change it back to grey.

Once you are done with the tapping and you have reported the number, press
CONFIRM. You get three tries to solve a table correctly. You will see the amount of
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remaining tries in the upper-right corner. If you do not manage to solve a table within
the three tries, the next table will be shown on your screen. There are no penalties for
not solving a table. You can see the amount of correctly solved tables in the upper right
corner at any point during the task.

You have a total of 5 minutes to solve as many tables as you cariou will be
paid 0.0&, for each table you solved correctlyFor instance, if by the end of the 5
minutes you solve 1 table correctly, you will earn Q.06f by the end of the 5 minutes
you solve 10 tables correctly, you will earn 10 times Q,0%0 you will earn 0.8. Or
for instance, if by the end of the 5 minutes you solve 100 tables correctly, you will earn
100 times 0.08, so you will earn @.

Before you start with the task you will have one trial round. That means that the
first table you solve will not count for money, but will help you get acquainted with the
task. After you correctly solve the first table, the 5 minute period will start.

Remember that you are not allowed to talk to the other participants in this room. If
you have any question, please rise you hand and one of us will come to your desk to
answer it privately. 31

31. The program is advanced by the experimenter after about 2-3 min (A "continue" button is
displayed for the subjects once the experimenter advances the program) and participants are told to click
"Continue" once they are ready to continue the experiment.
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=) wait for all & new scree?2 (=

The real effort task

32. A similar table with "Trial round" is displayed. The picture is the same without the remaining
time and correctly solved tables. After subjects correctly solve the trial round, they enter a waiting screen
which lasts until everybody solves the trial round. Then a new screen appears with a 5 second countdown:
"The 5 minute period for solving the task will startin 5, 4, 3... " Following that, Table 1 is displayed and
the 5 minute period starts.
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9 new screen (=

The following questions are related to the task you completed. Please answer the
following questions referring to the task you just solved. Please indicate your answers
on a 7 point scale, where 1 means not at all" and 7 means very much":

How much effort did you exert? (@) O (0] (0] O O (0]
How stressed did you feel? (@) O (0] (@] (@) O (0]
How exhausted did you get? (@) O (0] (@] O O (6]

CONTINUE
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