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Intrinsic motivation, health outcomes and the crowding out eﬀect of
temporary extrinsic incentives: A lab-in-the-ﬁeld experiment
Zack Dorner∗1 & Emily Lancsar2
Abstract
There is substantial international policy interest in incentivising healthy be-haviours. When considering
extrinsic incentives, policymakers should be mindful of the potential for crowding out of intrinsic
motivation. Focusing on monetary incentives, there is conﬂicting evidence on whether it is better to go big
(Gneezy and Rustichini, 2000b) or to go small (Pokorny, 2008). In this paper, we inves-tigate the eﬀect on
intrinsic motivation of a range of extrinsic incentives, which vary by size and type, both during their
application and after their removal. Ad-ditionally, we investigate whether intrinsic motivation predicts
health outcomes. The laboratory experiment is comprised of a rich within and between subject de-sign that
allows us to estimate a diﬀerence in diﬀerences model of the treatment eﬀects. Our subject pool was a
heterogeneous adult population. Subjects were given four time limited rounds of a real eﬀort task. Round
1 measured intrinsic motivation. Extrinsic incentives were applied in round 2, varying between sub-jects.
Extrinsic incentives were removed in rounds 3 and 4 to measure crowding out and persistence of crowding
out. On average, we ﬁnd support for the “pay –but do not pay too much” rule (of Pokorny, 2008). However,
we ﬁnd that “pay enough or don’t pay at all” (of Gneezy and Rustichini, 2000b) better ﬁts the results for
individuals with low motivation. The high powered monetary incen-tive is most likely to crowd out
intrinsic motivation after its removal. Intrinsic motivation is found to partially explain waist-to-height ratio,
highlighting the relevance of our ﬁndings for health policy.
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Introduction

Extrinsic incentives, including monetary incentives, have been used or are being considered for use to change behaviour in a number of areas of public policy. Examples
include in health, environment and education (Gneezy et al., 2011). Within the health
domain, there is international policy interest in paying people to change their health
related behaviours, including payment to quit smoking, exercise and attend disease
screenings (Promberger and Marteau, 2013). However, evidence on the potential for
extrinsic incentives, particularly monetary incentives, to reduce rather than increase
effort has been gathering since Deci’s seminal article in the field of psychology (Deci,
1971; Gneezy et al., 2011). Intrinsic motivation to undertake an activity can take many
forms, such as the enjoyment of a particular activity, the desire to engage in productive
and meaningful work, the benefits to one’s self image from undertaking an activity or
prosocial motivation (Promberger and Marteau, 2013). When intrinsic motivation is
crowded out, one or both of the following occurs: effort is reduced after the application of incentives; or effort is reduced below pre-incentive levels after the removal of
temporary incentives. An understanding of intrinsic motivation and how it responds
to extrinsic incentives is important when considering incentivising healthy behaviours,
as healthy behaviours are usually entirely undertaken through self-motivation and regulation.
A number of laboratory experiments have investigated responses to extrinsic incentives between subjects, over a single round, to test for evidence of crowding out
for a range of incentives (eg. DellaVigna and Pope, 2017; Heyman and Ariely, 2004;
Pokorny, 2008). In contrast, Deci (1971) focused on measuring crowding out within
subjects, controlling for baseline intrinsic motivation and testing whether a single type
of monetary incentive crowds out intrinsic motivation. There is a gap in the literature
in terms of better understanding intrinsic motivation, its importance for lifetime outcomes in areas such as health, and how underlying intrinsic motivation might affect
an individual’s response to incentives. Of particular interest for healthy behaviours is
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temporary extrinsic incentives, and this is an area that also has seen less attention.1
The aims of this paper are to better understand intrinsic motivation and its importance for health outcomes, and the impact of type and size of temporary extrinsic
incentives on intrinsic motivation. We undertook a lab-in-the-field study on a heterogeneous adult population. This approach allowed us to carefully control the setting,
while being able to measure the importance of heterogeneity and improve external
validity of the findings compared with a more standard, homogeneous undergraduate
student subject pool.2 Our application to health outcomes also benefits from a heterogeneous population, and demonstrates not just the external validity, but also the
policy relevance of our experiment.
We employ a rich within and between subject design to test the impact of a range
of incentives that vary by size and type, both during the application of the incentives
and after the incentives are removed. Subjects were given four time-limited rounds of
a real effort task (based on Erkal et al., 2011). Existing literature suggests that real
effort tasks provide subjects with utility and are also designed to give a relatively fine
measure of effort on the intensive margin (Brüggen and Strobel, 2007; Gill and Prowse,
2012). In the first round, no incentives for effort were provided. In the second round,
all but the control group were given an unexpected extrinsic piece rate incentive, which
varied between treatment groups by size and type. In the third round the incentives
were unexpectedly removed. The fourth round was also without incentives, and given
to subjects after a break to test persistence of effects in the third round.
We find a low power monetary incentive was the only incentive effective at increasing
effort in round 2, whereas the high power monetary incentive only served to crowd
out effort in the subsequent rounds, particularly among those with the highest levels
of original intrinsic motivation. This result fits with Pokorny’s (2008) guidance to
“pay – but do not pay too much”. However, the high power incentive was effective
1

See Charness and Gneezy (2009) and Royer et al. (2015) for field experiments on using extrinsic
incentives to form exercise habits.
2
While the study was undertaken in a standard university laboratory, our non-standard subject
pool qualifies the study as a lab-in-the-field, or an artefactual field experiment (Harrison and List,
2004; Viceisza, 2016).
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at increasing effort among those with lower initial intrinsic motivation and did not
significantly crowd out intrinsic motivation within this group. Our findings for this
group are more aligned with Gneezy and Rustichini’s (2000b) “pay enough or don’t
pay at all”. Finally, intrinsic motivation was found to partially explain waist-to-height
ratio, which is a powerful indicator of general health (Ashwell and Hsieh, 2005).
Our major contributions to the literature stem from our baseline measure of intrinsic motivation, given by effort level in round 1. To the best of our knowledge,
we are the first to test whether a laboratory measure of intrinsic motivation predicts
health outcomes. The second major contribution of our study design relates to how
we measure the impact of incentives. Generally, laboratory studies have compared incentives between subjects for a single round (eg. DellaVigna and Pope, 2017; Heyman
and Ariely, 2004; Pokorny, 2008; Takahashi et al., 2016). Conversely, Deci (1971) used
a three round design, allowing for within subject effects. He compared the differencesin-differences between rounds 1 and 3 for a control group with no incentives, and a
treatment group with a single type of incentive in round 2.3 To the best of our knowledge, we are the first to combine elements of both designs for our within and between
subject approach, testing a range of incentives types in round 2, while accounting for
initial intrinsic motivation. We then test for crowding out by each incentive type when
incentives are removed in round 3, allowing us to better understand the balance between the positive effects of the incentive and the negative effects of crowding out. Our
design also provides us with the means to analyse heterogeneity in response to incentives by level of initial motivation. Finally, we contribute to the literature by adding a
fourth unincentivised round to test for persistence of effects from round 3.
This remainder of this paper is organised as follows. The second section presents
the background literature in more detail. In Section 3 we outline the theoretical framework, experimental procedures and design, the hypotheses we test and our analytical
approach. The results are presented in Section 4 and discussed in Section 5, while
Section 6 concludes.
3

See Ma et al. (2014) for a more recent study in the field of neuroscience with this design.
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2

Background

We begin by defining intrinsic motivation and extrinsic incentives, followed by a discussion of applications in the literature and where this paper fits, finishing with our
key contributions.
We use Bénabou and Tirole’s (2003, p. 490) definition of intrinsic motivation, “the
individual’s desire to perform the task for its own sake”. This definition is useful as
it includes the three important features of our context. First, the individual’s desire
to undertake the task. We include the individual’s belief in their own abilities within
their desire to undertake the task. An individual may choose to put in effort as they
are optimistic about the nature of the tasks and its benefits to themselves. Second, the
definition includes the nature of the task itself, such as how enjoyable or useful it is to
the individual. Third, undertaking the task for its own sake is taken to mean the level
of effort put into a task in absence of an extrinsic incentive. Understanding these three
elements of the definition allows us to unpack the literature, as well as nicely framing
our research.4 We assume that a valid measure of intrinsic motivation is the observed
effort level for an activity that is without an explicit extrinsic incentive. We seek to
deepen the understanding of intrinsic motivation within the empirical literature by
considering whether there might be a general underlying level of intrinsic motivation,
related to an individual’s tendency towards self-belief and applying themselves to the
task at hand. This is one of the motivations behind testing whether our measure of
intrinsic motivation predicts real world health outcomes.
To define extrinsic incentives, we follow Cerasoli et al. (2014, p. 981): “anything
provided by an external agent contingent on performance of particular standards of
behaviour(s).” Hence, we use piece rate incentives to test extrinsic incentives. Another
4

Promberger and Marteau (2013) summarise the psychological literature’s definition of intrinsic
motivation as “Doing the task exclusively for its own sake.” While the differences between this definition and Bénabou and Tirole’s (2003) definition might be subtle, they are important. The major
difference is that the psychology definition does not note the role of the individual in intrinsic motivation. On the other hand, while the economic literature also discusses intrinsic motivation, there is
generally no clear definition given. Rather, there is a focus on cases where extrinsic incentives have
the opposite effect to what neoclassical theory predicts, especially for prosocial activities (Promberger
and Marteau, 2013).
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important distinction to make is type of incentive. We use both monetary and nonmonetary incentives. Monetary incentives can have a crowding effect relative to nonmonetary incentives of the same value (Heyman and Ariely, 2004). We test a charity
payment, expressed as trees planted, as a non-monetary incentive, that is given in a
piece rate fashion.
Broadly, the nature of the tasks considered by the literature fit into two main categories – tasks with primarily private benefits, and tasks with primarily social benefits.
Contexts with private benefits include enjoyable puzzles (Deci, 1971), health (Charness
and Gneezy, 2009; Royer et al., 2015), education (Bettinger, 2012) and principal-agent
contracts (Gneezy and Rustichini, 2000a). Contexts with social benefits include the
environment (Brent et al., 2017; Kerr et al., 2012) and volunteering or incurring a private cost for the public good (Lacetera et al., 2014; Frey and Oberholzer-Gee, 1997).
Some authors, such as Grant (2008) and Kamenica (2012), distinguish between the former and the latter by referring to the former as intrinsic motivation, and the latter as
prosocial behaviours. Our research context of interest is health, hence our experiment
has been designed for research within the private benefit context. The effort task we
utilise is essentially a puzzle. A range of useful research into intrinsic motivation and
extrinsic incentives has been undertaken within the laboratory context (Promberger
and Marteau, 2013), but to our knowledge we are the first to directly test whether
intrinsic motivation measured in the laboratory can predict health outcomes.
The economics literature on intrinsic motivation has primarily focussed on prosocial
or moral activities, both theoretically and empirically. Widely cited theory papers
for which this claim is true include Brekke et al. (2003), Bénabou and Tirole (2006),
Bénabou and Tirole (2011) and Bowles and Polanı́a-Reyes (2012). A notable exception
is Bénabou and Tirole (2003), for which the focus is on a principal-agent relationship,
where the principal could range from being an employer to a teacher or patient, and thus
the relevant agent being an employee, student or health practitioner. We take a similar
approach in this paper, although we consider the government or health practitioner as
the principal, and the citizen who is being encouraged to exercise as the agent.
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In terms of the psychology literature, the emphasis of studies on intrinsic motivation
has been on motivation to undertake enjoyable activities – that is, within the realm
of activities with private benefits. Effort in these enjoyable activities are crowded out
by tangible incentives, such as money or tasty food (Deci et al., 1999; Promberger
and Marteau, 2013). However, Cameron et al. (2001) argue that intrinsic motivation
should be approached with a more broad definition than just enjoyable activities. When
applying this broad definition, the literature shows that crowding out is not pervasive,
but applicable only to high interest tasks with tangible rewards that are at least loosely
performance-based.5
A range of experiments have been undertaken to test how individuals respond to
extrinsic incentives for tasks where intrinsic motivation is a strong driver of effort
(Promberger and Marteau, 2013). These experiments follow in the footsteps of Deci’s
(1971) classic result that monetary incentives crowd out intrinsic motivation, whereas
verbal affirmations crowd in intrinsic motivation. Recent experiments in high intrinsic
motivation context are generally consistent with some form of crowding out effect of
monetary incentives.6 Given Deci (1971) only tested a single monetary incentive, the
focus of the literature has turned towards comparing the effects of difference sizes of
monetary incentives, or different types of incentives with monetary incentives.
In terms of size of monetary incentive, Gneezy and Rustichini (2000b) provide the
oft-cited rule of thumb to “pay enough or don’t pay at all”. Their low power monetary
incentive is less effective than no incentive, but their high power incentive increases
effort the most. They argue the crowding out effect of money can be combated with a
high enough pay rate. Heyman and Ariely (2004) essentially reproduce the same result,
except their high power incentive has roughly the same effect as no incentive. On the
other hand, Pokorny (2008) finds the low power incentives to be the most effective
at raising effort, hence her suggestion to “pay – but do not pay too much”. She
explains her results with reference dependent preferences, arguing the student subjects
5

For the response to Cameron et al. (2001), see Deci et al. (2001).
To qualify this statement, at the very least study design may prevent the ruling out of crowding
out of intrinsic motivation, where there is no measure of baseline intrinsic motivation, as we discuss
shortly.
6
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are trying to earn a given amount based on what they expect from an experimental
session. Another potential explanation for such a finding, perhaps when the task is
difficult, is a choking effect that occurs when stakes are high (Kamenica, 2012).
Takahashi et al. (2016) reproduce Pokorny (2008) using one real effort task, and
find the standard economic prediction of a monotonic response to incentives using the
same experimental design, but giving subjects a different real effort task. They argue
that this difference in their results is due to the different nature of the tasks. They
contend that their first task, a computerised ball dragging task (similar to Heyman
and Ariely, 2004), is “boring” and their second task, a puzzle, is more interesting. For
a minimum threshold incentive with a piece rate, Kajackaite and Werner (2015) find
subject effort declines after meeting a minimum threshold relative to those without a
threshold. DellaVigna and Pope (2017) test a range of levels of monetary incentives
and find a standard monotonic response. Their subjects show intrinsic motivation by
putting in significant effort for the task in the no incentive treatment. The task is a
simple real effort task of pressing two buttons as quickly as possible.
Studies have also looked at non-monetary incentives. DellaVigna and Pope (2017)
find comparable effect sizes between monetary and non-monetary incentives, though
overall monetary incentives are most effective. Heyman and Ariely (2004) find candy
can be more powerful than a low power monetary incentive. Imas (2014) find low
power charity incentives are more effective than low power monetary incentives of the
same value, but the difference disappears for high power incentives.7
Other than Deci (1971) who used a within subject study design, all these studies
compared effort in response to treatments between subjects, for only one round of the
task. This approach limits the ability to measure crowding out to situations where the
application of an extrinsic incentive leads to a lowering of effort. These studies also
cannot control for initial intrinsic motivation. Similarly, while Deci (1971) was able
to investigate crowding out, the purely within subject design did not allow for testing
7

Some studies, such as Tonin and Vlassopoulos (2014), look at a combination of private and charity
incentives. We do not cover these studies in any detail as we compare a pure charity incentive to pure
monetary incentives.
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of crowding out in the face of different types and magnitudes of extrinsic incentives.
In contrast, we combine for the first time in this context both a within and between
subject study design, thereby harnessing the strengths of each and allowing new and
more nuanced insights. We additionally can investigate the role of heterogeneity in
intrinsic motivation for health outcomes and responses to extrinsic incentives.
In particular, we use a three round design of no incentive, incentive, no incentive,
while also testing a range of incentive types and sizes between subjects. We include a
control group with no incentives for any round. This approach allows us to more deeply
understand how extrinsic incentives affect intrinsic motivation, by including initial level
of intrinsic motivation for the task, and allowing us to measure crowding out that
has occurred once the incentive has been removed. We can thus better understand
the balance between the positive impact of the incentive and the negative impact of
crowding out. We used a real effort task to make our results comparable with similar
studies. In round two we test a low power and a high power monetary incentive, a high
power monetary incentive with a threshold, and a charity incentive, expressed as a piece
rate that plants native trees locally, but with the same monetary value as the high power
incentive.8 Thus, we can test whether going big or small with monetary incentives is
shown to be a better strategy, and unlike the past literature, how alternative incentives
perform, once we take into account initial intrinsic motivation. Finally, we use a nonstandard subject pool to allow for greater heterogeneity of intrinsic motivation and
responses to the incentives.

3

Method

3.1

Theoretical framework

We apply the theoretical model of Bénabou and Tirole (2003) to our research aims, as it
forms a useful basis to guide our experimental design, hypotheses and the interpretation
8

We chose the charity incentive for the non-monetary incentive as we are interested whether a
charity donation can be an effective motivator in a private benefit context. Charitable donations are
sometimes used to encourage exercise, for example fundraising “fun runs”.
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of our results. We discuss the relevant features of their model here, and return to the
notation we use in this section to develop our hypotheses. We specifically consider their
model in a multiple-round context where there are repeated unexpected interactions
between the same principal and agent, which is not a focus of the original paper. Also
additional to the original paper, we consider whether intrinsic motivation is correlated
across domains.
The model is useful for our context as it is consistent with much of the literature on
intrinsic motivation within contexts with primarily private benefits. Furthermore, it
is applicable to our experimental context where there is a principal (the experimenter,
“him”), and each subject represents an individual agent (“her”). The principal interacts with each agent individually for multiple rounds; there is no interaction between
agents. Furthermore, the theoretical framework is highly applicable to related contexts, such as a government incentive programme to encourage exercise, where the
government is the principal and citizens are the agents.
Bénabou and Tirole’s (2003) model includes a principal’s payoff function, UP (β, e, p),
and an agent’s payoff function, UA (β, e, p). The term e represents the level of effort
the agent exerts and p is the treatment policy that the principal chooses in order to
reward effort (the extrinsic incentive). The model centres around the term β, which
is some information that the principal holds about the task or the agent’s capacity to
perform it. This term can include capacities such as self control and the potential to
garner enjoyment from the activity.
In each time period (or round), there are two stages. We assume for simplicity
that the agent has already agreed to undertake the task. Thus, in the first stage,
the principal provides the incentive, p. In the second stage, the agent infers β from σ
(where σ is any prior information they hold about β) and the p chosen by the principal.
The principal is uncertain about σ, but knows β, and the agent is uncertain about
β but knows σ. Thus, when the agent is deriving σ, she is taking into account the
principal’s uncertainty about σ when he chose p. The agent will then choose effort
level according to e∗ (p, β̂(σ, p)), where β̂ is her conditional expectation of β, given σ
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and p.
The insight shown by Bénabou and Tirole (2003) is that when the principal observes
a bad β, he will be worried that the agent will have a bad σ, and therefore will need
a stronger incentive in order to achieve a higher level of effort. Thus, with a stronger
p, the agent is given a signal either that the task is unattractive or that she has low
capability for the task. This crowding out from the extrinsic incentive is counteracted
by the direct utility the agent receives from p. As Bénabou and Tirole (2003) derive
these results, we do not do so here.
We focus on the effort level chosen by the agent. Let us assume that p ∈ [0, 1],
where p indicates the strength of the incentive from the point of view of the agent.
A stronger incentive is represented by a higher p. Let us also assume that σ ∈ [0, 1],
where σ indicates the beliefs of the agent regarding task attractiveness and the agent’s
capability to perform the task. A more attractive task or higher capability of the agent
is represented by a higher σ. Therefore, σ can be interpreted as intrinsic motivation to
perform the task.
Following the main results from Bénabou and Tirole (2003), we assume:
∂σ
≤ 0.
∂p

(1)

That is, a stronger extrinsic incentive is weakly associated with the crowding out of
intrinsic motivation.
Assuming the effect of p and σ on e∗ is additively separable, we derive:
∂e∗
∂e∗ ∂e∗ ∂σ
=
+
T 0.
∂p
∂p
∂σ ∂p
This result holds as

∂e∗
∂p

≥ 0 by assumption,

∂e∗
∂σ

(2)

≥ 0 by assumption and we have

assumed equation (1) holds too. This equation has two major implications. First, it
shows that in the presence of non-negligible intrinsic motivation in relation to effort,
we can no longer predict that a stronger extrinsic incentive will lead to an increase in
effort. Second, it shows that when effort increases, it is because p has had a stronger
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direct effect on e∗ than the crowding out effect has had.
Now consider the case where there are multiple rounds of the task, but the agent
is not informed about the existence of future periods. Let σt (pt ) be σ in time period t,
given the vector of current and past extrinsic incentive policies chosen by the principle,
pt . We can now demonstrate how a three round design where agents are not aware of
future rounds or incentives, as in our experiment, can help better measure crowding
out than a single round design.
Let us compare a policy with no incentive in each round p3 = [0, 0, 0]0 , with a policy
with a strong incentive in round 2 only, p3 = [0, 1, 0]0 . In time period (or round) t = 1,
the agent faces the same policy in either case, p = 0. As the agent faces no incentives
and has not faced incentives before, effort given in round 1, e∗1 is a measure of effort,
given baseline intrinsic motivation. Effort is unaffected by incentives. In round 2, the
agent’s intrinsic motivation will be given by either σ2 (p2 ) or σ2 (p2 ). Given equation
(1), σ2 (p2 ) ≥ σ2 (p2 ). We cannot determine whether e∗2 will be higher under p2 or p2 ,
given the direct impact of the incentive on e∗2 , as per equation (2).
For round 3, we can tease apart the crowding out effect from the direct effect of the
incentive. As there is no incentive under either policy p3 or p3 , there is no direct effect
of the incentive on round 3. Therefore, if crowding out has occurred under policy p3 ,
e∗3 will be higher under policy p3 compared with p3 .9
As shown above, the choice of p will determine how the agent perceives the task and
how she perceives the principal’s assessment of her capacity to undertake the task. A p
that corresponds to a high power monetary incentive may signal to the agent that her
cost of undertaking the task is high, due to a low capacity or the principal determining
that the agent will not enjoy the task. An alternative and novel example is setting p as
a charitable donation. This could signal to the agent that the principal believes in the
agent’s capacity to undertake the task and that the principal thinks positively of the
agent’s level of generosity.10 However, without empirical testing, it is not immediately
9

We could relax the assumption in equation (1) and allow for crowding in of intrinsic motivation
with a stronger p. The result is essentially the same. Effort in round 3 is a better measure of crowding
in than effort in round 2.
10
For a related application of the Bénabou and Tirole (2003) model to financially incentivising blood
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clear how agents will perceive the signal from a charity incentive versus a monetary
incentive.
While our incentive policy examples p3 and p3 are directly relevant to our experimental design, they are also applicable to incentivising healthy behaviours. For
example, getting enough exercise is generally an individual’s sole responsibility. Policy
p3 is an example of a new policy that incentivises exercise, before being unexpectedly
removed.11 In this case the agent is motivating herself, and determining her own capacity to undertake the exercise, β, solely based off her own imperfect observations
(which is covered by the term σ in the model). Two main questions are raised. First,
in the absence of external intervention, is there heterogeneity in σ that can help explain
behaviours and life outcomes? Second, what happens when an extrinsic incentive is
applied to a task which previously had no extrinsic incentive?
With regards to the first question, there are many potential avenues of exploration.
In this paper, we focus on whether there is evidence of an underlying level of intrinsic
motivation, or self-drive, that can be observed across domains. Thus, we measure
intrinsic motivation to undertake a simple task in the laboratory, and test whether it
predicts waist-to-height ratio, which is a good proxy for health outcomes (Ashwell and
Hsieh, 2005). This takes intrinsic motivation from one domain, a simple effort task in
the laboratory, and applies it to a completely separate domain, health.
As already explained, the second question determines the underlying design of our
experiment. We applied an unexpected extrinsic incentive after initially having none,
and then unexpectedly removed it in the next round of the task. This is the within
subject element of our design, and it makes our experiment applicable to contexts such
as policies to encourage exercise. For the between subject element of our experimental
design, we are able to compare the effects a range of incentives. Additionally, this design
provides us with the ability to use a differences-in-differences approach to estimating
incentive effects, increasing the precision and credibility of our estimates, particularly
donations, see Bolle and Otto (2010).
11
It would be interesting to look at the case where incentives are known to be temporary or targeted,
but those cases are beyond the scope of this paper and are left for future research.
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Table 1: Overall timeline of each experimental session.
Initialisation
Subjects randomly
assigned to computers,
consent
forms
signed,
overview instructions provided in
hard copy and
read
aloud
by
experimenter.

Activities

Surveys

Measurement
and payment
Activities for the Relevant surveys Subjects instructed
experiment com- given to subjects.
to proceed to a
pleted – multiple
neighbouring room
rounds of a real
to be measured and
effort task and a
paid in private by
time
preferences
assistants.
task (see Table 2
for more detail).

for the heterogeneous population we sample. Finally, the design also provides us with
the ability to investigate the balance between the positive effects of an incentive on
effort, and the negative effects of crowding out, shown when the incentive is removed.

3.2

Experimental procedures and design

The experiment was run over 12 sessions from 6 April to 3 June, 2016, at the Monash
Laboratory for Experimental Economics (MonLEE) at Monash University in Melbourne, Australia. The overall timeline of each experimental session is shown in Table
1.
At the start of each session, each subject took a random number from a bucket,
which corresponded to one of the 26 computers in the room. They were seated, signed
consent forms and then overview instructions were provided in hard copy and read
aloud. The instructions outlined the overall session structure, without giving details
about the activities themselves. All instructions are included in order in Appendix
A.2. The instructions were handed out and read aloud for each round or activity; only
the relevant instructions were handed out before each round, with the following round
instructions held back until they were needed.
For the initial instructions it was explained to subjects that they may earn money
for participating in some of the activities, and that earning details would be explained at
the start of the activity. It was also explained that they would be paid at the end of the
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session by an administrative assistant in a neighbouring room. Next, the activities were
undertaken, followed by surveys on health and the experimental activities. These tasks
were all undertaken on the computers. When a subject was finished these activities,
they were asked to line up outside the neighbouring room where they would have their
physical measurements taken and be paid.
The activities section of the experiment proceeded as shown in Table 2. We employed multiple rounds of a real effort task in order to address the research aims. We
used the word encoding real effort task developed by Erkal et al. (2011), programmed
using zTree (Fischbacher, 2007). The number pad on the right-hand side of the keyboard, along with the Tab keys, were disabled for all subjects in all sessions to remove
the advantage a particularly experienced computer user could have in the task. We
use a real effort task as they have been shown to generate utility for subjects and are
designed to provide a fine measure of effort on the intensive margin within a short
period of time (Brüggen and Strobel, 2007; Gill and Prowse, 2012).
The chosen real effort task is a puzzle, which is a widely favoured type of enjoyable
task in the psychology literature (Promberger and Marteau, 2013). Real effort tasks
tend to produce positive effort as they provide subjects with utility. The alternative
method of a chosen effort task does not provide subjects with such utility (Brüggen
and Strobel, 2007) and hence is not appropriate for studying intrinsic motivation. On
a related point, we are also clear that we are measuring relative effort on the intensive
margin, not the extensive margin as it unlikely that we will fully crowd out effort when
there are few outside options and significant motivation to undertake the task (Araujo
et al., 2016; Erkal et al., 2017). Indeed, it is the fact that subjects are intrinsically
motivated to undertake effort in a real effort task in the laboratory that makes it a
suitable choice, as demonstrated by their use in comparable studies (eg. Heyman and
Ariely, 2004; Kajackaite and Werner, 2015; Pokorny, 2008).
In the activities portion of the session, first the word encoding task was explained
and a 2 minute practice round was given to subjects. An example screenshot of the
task is shown in Figure 1. The task consists of correctly inputting numbers in the
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Table 2: Experimental activities timeline.
Between subject treatment
group
Control group

Practice round

Round 1

Round 3

Time
preferences task

Round 4

Effort task ex- Effort task with
plained and prac- no incentives; no
tice round given
incentives or future rounds mentioned.

Effort task with
no incentives; no
incentives or future rounds mentioned.

Effort task with
no incentives; no
incentives or future rounds mentioned.

Time preferences
task
explained
and given; next
effort task round
not mentioned.

Extrinsic
incentive groups
(four
separate
groups, each with
a different type of
incentive)

As above.

As above.

Effort task with
extrinsic
incentive
(type
depending
on
treatment group);
no future rounds
mentioned.

Task
time
limit (excluding
instructions)

2 minutes

5 minutes

5 minutes

Effort task with As above.
no
incentives;
made clear that
no
incentives
are
given
in
this round, no
future
rounds
mentioned.
5 minutes
No time limit

Effort task with
no
incentives;
no
incentives
mentioned, not
mentioned that
this is the last
round.
Effort task with
no
incentives;
made clear that
no
incentives
are given in this
round, not mentioned that this is
the last round.
5 minutes
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Round 2

Figure 1: Example screen of real effort task given to subjects, with the code for the
first letter of the “word” completed.

boxes below the 5 randomly selected letters. Once the numbers are correctly inputted
and the subject clicks “OK”, they are given a new random “word” and a new set of
code numbers for each letter of the alphabet. The outcome variable measured from the
task is effort in terms of words completed per minute.
After the first round, subjects were told that they would be given the same task
again, for another 5 minutes. Those in the control group were given the task as
before, without mention of incentives or future rounds of the task.12 Thus, the control
group gives a measure of intrinsic motivation over multiple rounds. However, subjects
in the extrinsic incentive treatment groups were given an incentive to complete each
word in the task during this round. The incentive given depended on the between
subject treatment group – see Section 3.2.1. Like the control group, the subjects in
the incentive groups were not made aware of the future rounds of the task at this stage
12

It is important to note here that there was no deception employed in this experiment. As shown
in the overview section of the instructions in the Appendix, subjects were told at the start of each
session that “you will be participating in four activities... Each activity may consist of one or more
rounds.” They were also aware of the general nature of the tasks and the total expected time of the
experiment through the sign up process. Subjects were not made aware of the specific details of their
next task, as is standard practice in economic experiments. This set up is by design, as explained in
this section.
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either. Therefore, round 2 gives a measure of the effect of the incentives, given baseline
intrinsic motivation measured in round 1.
After round 2, subjects proceeded to round 3, for which they were given the real
effort task for another 5 minutes. There were no incentives given in this round; subjects
in the incentive groups were told this fact explicitly, whereas those in the control group
were again just given the task without mention of incentives. This round gives a
measure of whether the incentives crowd in or crowd out intrinsic motivation, given
baseline intrinsic motivation measured in round 1.
Next the subjects were given a time preferences task, which is explained in more
detail in Section 3.2.2. This task was given to subjects at this point to test whether the
patterns measured in round 3 persist after a break. Thus, after the time preferences
task subjects were given the effort task in round 4 for another 5 minutes, with the same
treatment as round 3. That is, no incentives were given, which was explained to those
in the incentive treatments but not mentioned to those in the control. It was also not
mentioned that this was the last round of the effort task.
Payment was received for round 2 (depending on treatment and number of words
completed), the time preferences task (between AUD$10 and AUD$20), and AUD$20
for participating in a survey and discrete choice experiment on health during the survey component of the session, which came after round 4 (see Table 1). This means
subjects earned at least AUD$30 for participating in the session. Payments for the
time preference task were made using a gift card (explained more in Section 3.2.2); all
other payments were in cash. Given the time required for measurement and payment
at the end, subjects were instructed to leave the computer lab and line up outside the
neighbouring room once they finished the surveys. This arrangement meant subjects
were paid and able to leave between 1 hour and 1 hour and 45 minutes, depending on
when they finished the surveys.
Consideration was taken in the experimental design around experimenter demand
effects (EDE). Experimenter demand effects are caused by subjects inferring what they
are supposed to do in a given situation, which is a particular problem when the EDE
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are positively correlated with the experimental aims. One of the major causes of EDE
stems from the fact that the experimenter is an authority figure, and thus the subjects
take cues from the experimenter and the instructions as to how to behave (Zizzo, 2010).
In our case, the position of the experimenter is an important part of our theoretical
framework and research questions, so this aspect of EDE is not a confound of our
results. It does highlight the need to be careful instructions are written in order to
frame the real effort task in a way that does not provide an explicit verbal extrinsic
incentive to subjects, so that the effort level in round 1 constitutes a good measure
of intrinsic motivation. Thus, the instructions for the real effort task were carefully
worded to avoid telling subjects to maximise the number of words they completed per
minute. Words like “should” and “must” were avoided (see Appendix).
As Zizzo (2010) identifies, framing of instructions is most vital in the case of experiments where the objective of the experimental task is unclear. In our experiment, it is
obvious that the purpose of the task is to complete as many words as possible, correctly
within the time limit. What is not made clear to subjects is that we are testing how
motivated they are to put in effort, not just in the first round, but over repeated rounds.
We thus use the approach of obfuscation of the experimental objective, including by
not making subjects aware of exactly how many rounds they will be completing and
with what incentives, to ensure that subjects are not primed to act in a certain way
(Zizzo, 2010). Finally, we made it clear at the start that an administration assistant,
who is would not be involved the analysing the research data, would be paying the subjects at the end of the session in a private, neighbouring room (see Appendix). This
design choice was made to minimise any EDE caused by subjects wanting to please the
experimenter by helping to increase the level anonymity of the data collection process,
without making it too salient to the subjects to suggest a certain way of acting (Zizzo,
2010).
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Table 3: Between subject treatment groups.
Treatment group
Control
Low power
High power
High power threshold
Charity

3.2.1

Incentive applied (in Round 2 only)
None
$0.05 paid per word
$1 paid per word
$23 paid if complete 23 words; $1 paid per word above this
amount
Two words plants one indigenous tree within Victoria (equivalent to $1 per word)

Between subject treatments

The five between subject treatment groups are shown in Table 3. Each session was
assigned into one of the treatments. The treatments are defined by the extrinsic incentive applied in round 2 of the activity. As explained in the previous subsection, the
control group received no incentive in round 2. The first of the incentive treatments
is low power; subjects received AUD$0.05 for each 5 letter “word” completed during
the 5 minute time limit of round 2. The high power treatment group received AUD$1
per word in round 2. Those subjects in the high power threshold treatment received
AUD$23 if they completed 23 words; below 23 words they received nothing, but for
each word completed above 23 they received AUD$1.
Finally, subjects in the charity treatment were told “every 2 words you complete
will fund the planting of one indigenous tree in Victoria. A local environmental charity
will receive the funds to plant these trees after the experiment.” The charity to which
the funds were given, Tree Project, quotes on their website that every AUD$2 donated
leads to one tree being planted.13 Thus, while subjects were not told the monetary
amount of their donation until the end of the experiment, it is equivalent to AUD$1
per word completed. The difference from the high power treatment is that donations
were made in $2 increments. To ensure credibility of donations, subjects were also told
before round 2 started that a session-level donation receipt would be emailed to them
to prove the donation had been made, which would include the average number of trees
planted per person.
13

http://www.treeproject.org.au/, accessed 23 August, 2016.
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Table 4: Options given in time preferences task questions – for today versus 5 weeks,
and 5 weeks versus 10 weeks.
Earlier payment

Payment 5 weeks
later
$10.05
$10.10
$10.50
$11
$12
$13
$15
$17
$20

$10
$10
$10
$10
$10
$10
$10
$10
$10
3.2.2

Time preferences task

The time preferences task was given to subjects between rounds 3 and 4 of the real
effort task, and provides an important covariate for hypothesis H3 (see Section 3.4).
Testing hypothesis H3 involves regressing waist-to-height ratio on intrinsic motivation,
controlling for various demographics and time preferences. Time preferences are important to include in any regression on waist-to-height ratio as they have been shown
tp partially predict choices related to health outcomes (Bradford, 2010; Bradford et al.,
2014; Chapman and Coups, 1999). Time preferences could be correlated with intrinsic
motivation given the link between time preferences, self control and various life outcomes such as educational performance and wealth (Augenblick et al., 2015; Golsteyn
et al., 2014; Moffitt et al., 2011).
The time preferences task consisted of 18 questions as shown in Table 4. The nine
questions in Table 4 were repeated for today versus 5 weeks, and 5 weeks versus 10
weeks. This design means we can determine whether the subject is present or future
biased, along with giving us a measure of their level of impatience. All subjects saw
all 18 questions.
It was explained at the start of the task that one question would be randomly
selected to be paid out. The payments for this task were made using a gift card that
can be used at a variety of stores, including a common supermarket chain and a major
department store chain. The gift card was chosen as it can be used at a large number
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of stores where people commonly shop, and can be sent via the post. It does not have
the transaction costs of going to a bank to deposit a cheque.
Our time preferences task design is a modified version of the multiple price list task
used by Andreoni et al. (2015). Due to our diverse and non-standard subject pool, we
simplify the design to limit the cognitive burden. Our design provides us with blunt
measures of impatience and present or future bias.14 For the former variable we use a
count of the number of earlier choices for the 5 weeks versus 10 week payments, and
for the latter two we use dummy variables.

3.3

Sample

The sample consists of adults over the age of 18. The sample was restricted by not
allowing the typical subject pool, undergraduate students, to participate. It was also
restricted to those who could travel to Monash University Clayton Campus for one of
the scheduled experimental sessions.
Subjects were recruited from Monash University’s Centre for Health Economics and
the Monash Business Behavioural Laboratory databases, and through other advertisements, including on the Gumtree website (Volunteers Section), the Monash University
staff newsletter The Insider and the local community newspaper The Leader. An example advertisement and email are included in the Appendix. Advertisements were
general in nature to not bias the sample towards individuals particularly interested in
our research aims; the study was referred to as “an economics experiment aimed at
studying behaviours”. The advertisements included some details about the study, such
as the weight and waist measurements, to comply with ethics committee stipulations.
It is standard to compensate subjects for their participation in a study such as this
one, given the time and travel costs for participation. Thus, a rough figure of earnings
14

We use only the time preferences task component of the multiple price list task of Andreoni
et al. (2015), with further modifications to the price list itself to allow us the ability to hand out
$10 gift vouchers at the experiment. The simplified design assumes a linear utility function, which
may not be a realistic assumption. Therefore, we use blunt measures of time preferences. Time
preference experiments that take into account non-linear utility (eg. Andreoni et al., 2015) are much
more complex and therefore cognitively demanding for subjects. For insight into the large literature
on how best to measure time preferences see Andreoni and Sprenger (2012) and Miao and Zhong
(2015).
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for participation was given to potential subjects at the recruitment stage. Abeler and
Nosenzo (2015) find that including potential earnings in a recruitment email for a
laboratory experiment increases sign up rates threefold compared with no mention of
monetary reward, but does not impact the measured prosocial or approval motivations
of the subjects. The potential earnings for our experiment were not emphasised to
subjects after the initial recruitment stage, and at no point were subjects informed
that the amount they earned would be linked to their effort or performance level, until
the instructions given at the start of the incentivised round in the experimental activity
(round 2). Nevertheless, in our analysis we need to take into account the impact of
informing subjects about their potential earnings at the sign up stage; this vague signal
is incorporated into the σ parameter of our theoretical model.
Sessions were held on weekdays, at either 12pm or 5:30pm. In order to avoid
differences in the composition of the treatment groups, each treatment was assigned
to one 12pm session and one 5:30pm session. The aim was to have 50 people in
each treatment group. However, the number of no shows in each session had a large
variance, meaning it was difficult to reach the required number of subjects in each
session. Thus, two smaller extra sessions were run at 12pm for the control and the
high power threshold treatments to supplement the numbers in those treatments.

3.4

Hypotheses

We test three main sets of hypotheses. For the sake of brevity, we refer to each set of
hypotheses as a single hypothesis. We use notation that links the hypotheses to the
theoretical framework. Additionally, we define two further terms.
The first term we define for this section is P = {p1 , p2 , p3 , p4 }, which is the set
of extrinsic incentive policies given to subjects over the four rounds. Thus, p1 is the
policy for subjects in round 1. As explained in the preceding section, p1 = 0 for all
subjects. Only p2 includes policies other than 0 and therefore it is expressed as a vector
of potential policies. The set of policies in p2 have been outlined in Table 3.
The second term we add to the notation is T , which is the set of the five treatment
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groups. The treatment group a subject belongs to is determined by which policy they
were given in round 2 (that is, their p2 ). Thus, the treatment groups are given the
name of the policy applied in round 2, as per Table 3.
Our first hypothesis tests the impact of the extrinsic incentives on effort in the
round that the extrinsic incentives are applied, round 2. In order to capture the effect
of the extrinsic incentives directly, we use a differences-in-differences approach. This
approach ensures that we are directly measuring the effect of the incentive on that
individual, compared with the control group. Any learning effects for the task will not
affect the results.
The null of our first hypothesis is as follows:

H10 : e∗2,c − e∗1,c = e∗2,t − e∗1,t , ∀t 6= c.

As with the theoretical framework, e∗ represents effort level given by the individual
for a given time period. For the hypotheses, effort level in round 2 for a subject in the
control group is given by e∗2,c , where the first subscript is the round, and the second
subscript is c, which denotes that the individual is in the control treatment group. The
term t symbolises treatment group t, which is some treatment group from the set of
treatment groups, T .
On average we expect a priori that the high power monetary incentives and the
charity incentive will be the most effective and thus most likely to show an increase in
effort from round 1 to 2, compared with the control group. These predictions follows
the findings of DellaVigna and Pope (2017), and Gneezy and Rustichini (2000b) with
regards to high power monetary incentives being most effective. DellaVigna and Pope
(2017) and Imas (2014) both find effort is insensitive to the size of charity incentives,
with Imas (2014) finding charity incentives are more powerful than low power monetary
incentives. The low power incentive has the most potential to lower effort in round
two, based on the “pay enough or don’t pay at all” principal (Gneezy and Rustichini,
2000b), though the opposite could occur if our results are more consistent with Pokorny
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(2008). The high power incentive with a threshold could have two contradicting effects
that may roughly offset each other - raise the effort of those just below the threshold
in round 1, whereas those well below the threshold may be discouraged.
Our second hypothesis tests the null that there will be no effect of the incentives
on the third and fourth rounds:

H20 : e∗r,c − e∗1,c = e∗r,t − e∗1,t , when r = {3, 4}, ∀t 6= c,

where r is round number.
Consistent with our theoretical model, we predict a priori that the monetary incentives will crowd out effort in rounds 3 and 4, with the high power incentives crowding
out effort more than the low power incentive. We expect that the charity incentive
will crowd in effort, given the previous literature that shows it increases effort when
applied (DellaVigna and Pope, 2017; Imas, 2014), and the positive signals a charity
incentive sends to the subjects about the nature of the task. We test this hypothesis
for the whole sample, and for two subsamples, determined by whether e∗1 is less than or
equal to the median, and whether e∗1 is strictly above the median. The purpose of this
further analysis is to investigate whether there is heterogeneity of treatment effects by
initial level of intrinsic motivation.
Finally, our third hypothesis tests the relationship between underlying beliefs of
individuals in their capabilities, absent any external intervention by the principal, and
the health indicator of waist-to-height ratio, w. Stated as the null:

H30 : If w = δe e∗1 + δx x + , then δe = 0.

In this hypothesis we are testing whether intrinsic motivation predicts waist-to-height
ratio, where other relevant covariates are included. The terms δe and δx are coefficients
that determine the relationship between the covariates and the dependent variable, w.
The term x is a vector of demographic variables and  is a random error term, which
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includes unobserved variables.
This hypothesis tests whether intrinsic motivation is correlated across domains. As
discussed in the background and theory sections, this hypothesis is motivated by an
underlying intrinsic motivation of the individual to apply themselves to a given task
at hand. A higher level of this type of intrinsic motivation should be associated with
a higher level of effort in the first round, e∗1 , for which no incentive was applied. Thus,
we expect a priori that a higher level of observed intrinsic motivation will also be
associated with better life outcomes; in this case, a lower waist-to-height ratio, w.
We test this hypothesis both for the whole sample, and two subsamples of w ≤ 0.5
and w > 0.5. This subsample split is based on the threshold of waist-to-height ratio
suggested by Ashwell and Hsieh (2005), which indicates increased health risks for both
men and women, and will allow us to explore whether there is heterogeneity of findings
between those with health risks, and those without health risks associated with being
overweight.

3.5

Analytical approach

We employ a combination of non-parametric and OLS models to test our hypotheses, with a focus on the differences-in-differences between rounds, between treatment
groups.
First, we test the differences-in-differences between the first round and rounds 2
through 4, between the treatment groups, to test hypotheses H1 and H2. We estimate
the significance of the differences-in-differences using a non-parametric Mann-Whitney
U test, and an OLS model. For the OLS model we estimate the equation:

ei,r = α + δ r r i,r + δ t ti + δ rt (r i,r ⊗ ti ) + i,r .

(3)

In this model, ei,r is effort level for individual i in round r, α is the intercept coefficient,
and δ r is a vector of coefficients on dummy variables for the round, r i,r , which are
relative to round 1. The vector δ t is coefficients on the dummy variables for the
treatment group of individual i, ti , which are relative to the control group. Next, δ rt is
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a vector of coefficients on the vector of all interactions between rounds and treatment
groups, (r i,r ⊗ ti ). Finally, i,r incorporates the error terms. When estimating this
latter model, standard errors are clustered by individual to account for the fact that
there are four observations per individual; one from each round, r.
To summarise the coefficients in equation (3), the estimates for δ r will show any
average differences between rounds, δ t will show any differences between treatment
groups in their effort in round 1 (at which point there were no differences in treatments
given to participates), and δ rt will give the differences-in-differences for rounds 2 to 4,
relative to round 1, for each treatment group relative to the control group. It is these
latter coefficients that are testing the set of hypotheses in H1 and H2.
Hypothesis H3 is tested by estimating the following equation using OLS:

wi = α + δ e ei,1 + δ x xi + i .

(4)

This equation follows directly from hypothesis H3. In testing this hypotheses, we
include effort level from rounds 2 and 3 in the range of control variables in vector xi .
We also note that this equation only has one observation per individual, so there is no
need to cluster the standard errors.

4
4.1

Results
Summary statistics

Table 5 summarises the main demographic variables collected on the study subjects,
comparing to available data from the 2011 census for Victoria.15 We do not make any
claims of representativeness, but as treatments were randomly assigned we did aim to
ensure subjects were similar across the treatment groups.16 We can also control for the
demographic variables in the study analysis. We aimed to have a heterogeneous subject
15

Victoria is the appropriate population of comparison as, according to postcode data collected in
the study, some subjects are from parts of Victoria outside of greater Melbourne, even though the
study was conducted within Melbourne.
16
We test for balance between treatment groups on the observables in Table A.1 in the Appendix,
and find no evidence of systematic differences.
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Table 5: Summary statistics - comparing sample demographics to Victoria census data.

Gender
Female
Age
18 to 24
25 to 34
35 to 44
45 to 54
55 to 64
65 +
Education
Year 11 or other
Year 12
Certificate
Bachelor
Graduate
Personal income
Less than $20,000
$20,001 to $40,000
$40,001 to $60,000
$60,001 to $80,000
$80,001 to $125,000
$125,001 to $150,000
Sample/population size

Sample (%)

Census (%)

54.8

51.5

21.3
33.9
20.0
7.4
8.7
8.7

10.6
18.3
18.7
17.5
14.7
18.4

3.5
10.9
9.1
46.1
30.4

34.4
17.9
17.1
24.2
6.4

43.5
24.8
13.9
7.4
8.3
2.2
230

4,149,391

Note: Census data from Australian Bureau of Statistics (2011) for those over the age of 18. Census
data is only included for data with comparable categories.

pool for demographic variables such as age, income and waist-to-height ratio. The
subject pool is mostly non-students (74%) and entirely non-undergraduate students.
Overall, the sample is younger and better educated compared with the census data.
The raw time preference data are shown in Figure 2. The figure shows the proportion of subjects choosing the higher future payment, according to the value of that
payment. Both the today versus 5 week and 5 week versus 10 week payment choices are
shown. While they track each other closely in aggregate, many subjects had different
switch-points in the two sets of questions. A different switch-point in the two sets of
questions indicates whether the subject is present-biased or future-biased.17 Of the 230
17
Consider a subject who switches from choosing the earlier payment to the later payment at the
$12 mark for today versus 5 weeks, and switches to choosing the later payment at the $11 mark for 5
weeks versus 10 weeks. She will be considered present biased. The opposite case is someone who is
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Figure 2: Time preference choices - proportion choosing higher future payment, over
an earlier payment of $10.

subjects, 22% show present bias and 28% show future bias.
Table 6 shows summary statistics of the health variables collected on subjects.
Height, weight, waist and waist-to-height ratio are shown by gender. A waist-to-height
ratio of over 0.5 indicates increased health risks, regardless of gender and ethnicity
(Ashwell and Hsieh, 2005). Both males and females in our study are just above this
threshold on average. The range of the waist-to-height ratio variable is 0.36 to 0.89.
Effort in terms of words completed per minute in each round is summarised in the
top half of Table 7. There is an overall trend of increasing mean effort from the practice
round through to round 4, which is potentially a learning effect. The lowest level of
effort ranges from 0 in the practice round and round 4 to 1.4 words per minute in
round 2. One subject is dropped from all analysis as the subject did not complete the
practice round due to technical issues, lowering the sample size to 229. The subject’s
round 1 effort was low compared to other rounds, likely due to the lack of a practice
round.
Mean effort in round 2 by treatment is shown in the bottom half of Table 7. Mean
future biased.
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Table 6: Summary statistics of physical measurement variables.
Statistic
Height (cm)
Female
Male
Weight (kg)
Female
Male
Waist (cm)
Female
Male
Waist-to-height ratio
Female
Male

N

Mean

St. Dev.

Min

Max

126
104

160.8
174.7

6.3
7.7

146.0
158.0

181.7
193.0

126
104

64.6
78.7

15.8
19.0

34.6
47.8

138.9
176.0

126
104

81.8
91.0

14.0
13.3

59.0
63.5

144.0
125.0

126
104

0.51
0.52

0.09
0.08

0.38
0.36

0.89
0.77

Table 7: Summary statistics of number of words encoded per minute in each round pooled sample, and separated by treatment for round 2.

Statistic
Practice
Round 1
Round 2
Round 3
Round 4
Round 2 by treatment
Control
Low power
High power
High power threshold
Charity

N

Mean

St. Dev.

Min

Max

229
229
229
229
229

2.7
3.6
3.9
3.9
4.0

1.2
0.9
0.9
0.9
1.0

0.0
1.0
1.4
0.6
0.0

6.0
6.4
6.6
6.6
6.8

44
46
44
51
44

3.7
3.9
4.2
3.9
3.9

0.9
1.0
0.7
0.9
0.9

1.8
1.4
2.4
1.8
2.4

6.0
6.2
5.8
5.8
6.6

Note: Between subject treatments differed in Round 2 only.

31

Figure 3: Effort (words per minute) by treatment and round, with 95% confidence
intervals.

effort is highest in the high power treatment and lowest in the control treatment. This
section of the table also shows the number of subjects who undertook each treatment
and included in the analysis, which ranges from 44 to 51. The differences in treatment
size are due to the high variance in the number of no shows in each session, discussed
in Section 3.3. Mean effort in each round, by treatment, is shown in Figure 3. While
the confidence intervals for each round and treatment are overlapping in general, there
is one main trend worth noting. Effort of those in the control and charity treatments
increases each round, whereas this is not the case for those in the monetary incentive
treatments (low power, high power and high power threshold). In these three treatments, effort is increasing between each round except for rounds 2 to 3, where there is
a decrease.

4.2

Effects of extrinsic incentives

In this section we present the main econometric results relating to hypotheses H1 and
H2, followed by our findings on these hypotheses. Hypothesis H1 relates to the effect
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Table 8: Mann-Whitney U test p-values for differences-in-differences of effort between
each treatment group and control, between round 1 and rounds 2 to 4.

Treatment

Differences-in-differences
compared with control:
p-value
R1 to R2 R1 to R3 R1 to R4

Aggregated treatment groups
All incentives
0.351
Monetary incentives
0.138
Disaggregated treatment groups
Low power
0.065∗
High power
0.331
High power thresh
0.389
Charity
0.452
Notes: R1 is shorthand for round 1, etc. ∗ p<0.1;

∗∗

0.093∗
0.037∗∗

0.222
0.179

0.426
0.001∗∗∗
0.235
0.882

0.352
0.071∗
0.530
0.588

p<0.05;

∗∗∗

p<0.01.

of extrinsic incentives when they applied in round 2, and H2 relates to the effect of
removing the incentives on effort in rounds 3 and 4. In Table 8 we present p-values from
the non-parametric Mann-Whitney U test for the difference in effort between rounds 1
and rounds 2 to 4, for each treatment compared with control.
In the first row of results in Table 8 we aggregate all groups with an extrinsic
incentive. The first result in the top left of the table shows there is no statistical
difference in the differences between effort in round 1 and round 2 between groups with
an incentive in round 2 and with no incentive in round 2 (the control group). Moving
rightwards, the second result shows there is a statistical difference between round 1 and
round 3 effort between those with an incentive and those without, at the 10% level.
This result does not hold for the differences in round 1 and round 4. The second row
of results repeats the exercise, but comparing just the monetary incentive treatment
groups (that is, all incentivised groups except those with the charity incentive) with
the control. The results show the same pattern, but all have lower p-values.
Moving to results in Table 8 for the disaggregated treatment groups, there are
three statistically significant differences-in-differences. First is the difference in effort
between rounds 1 and 2 for the low power treatment, at the 10% level. Second is
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the difference in effort between rounds 1 and 3 for the high power treatment, at the
1% level, which is the most statistically significant result in the table. Third is the
difference in effort between rounds 1 and 4 for the high power treatment, at the 10%
level.
Next we estimate a differences-in-differences model using OLS, as per equation (3)
in Section 3.5. The results are shown in Table 9. Column (1) of the table present the
estimates for the full sample, therefore we discuss these first.
After the constant term, the first three variables in Table 9 are round dummies,
relative to round 1. They show that the dependent variable, effort (words per minute)
increases in each round, controlling for treatment group. This would appear to be a
learning effect, and is consistent with the summary statistics shown in Table 7 and
Figure 3.18
The next four variables in descending order in Table 9 are dummies for each treatment. These coefficients pick up whether there is any difference between the incentive
treatment groups and the control group effort in round 1. The high power incentive
treatment group appears to have a higher level of mean effort overall, while all the other
treatment groups do not have a different mean effort level from the control group.19
The four variables following are treatment dummies interacted with the round 2
dummy, which show the impact of the incentive treatments relative to the control
group in round 2. Only the low power incentive leads to statistically more effort
than the control group in round 2. This finding is consistent with the non-parametric
testing shown in Table 8. The coefficient on the low power incentive in round 2 can be
interpreted as an increase of 0.141 words per minute of effort, which is equivalent to a
3.8% increase in effort in round 2 over the control group.
The incentive treatment-round 3 interaction dummy variables show a crowding out
of effort in the high power and high power threshold incentive treatments. The high
18

The inclusion of these round dummies ensures this learning effect is accounted for when testing
the hypotheses.
19
As already mentioned in a previous footnote, Table A.1 in the appendix shows this difference
in average effort level between the high power treatment group and the control group cannot be
attributed to any major differences in the observables.
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Table 9: Differences-in-differences models of rounds 1 to 4, including all treatments.

Dependent variable:
Rounds 1 to 4, words/minute
All
R1 > median R1 ≤ median
Constant
Round 2
Round 3
Round 4
Low power
High power
High power thresh
Charity
Low power*R2
High power*R2
High power thresh*R2
Charity*R2
Low power*R3
High power*R3
High power thresh*R3
Charity*R3
Low power*R4
High power*R4
High power thresh*R4
Charity*R4
N
Observations
Adjusted R2
F Statistic

(1)

(2)

(3)

3.477∗∗∗
(0.138)
0.264∗∗∗
(0.054)
0.414∗∗∗
(0.070)
0.518∗∗∗
(0.068)
0.010
(0.198)
0.368∗∗
(0.171)
0.103
(0.193)
0.168
(0.197)
0.141∗
(0.076)
0.091
(0.083)
0.007
(0.080)
−0.041
(0.088)
−0.088
(0.100)
−0.382∗∗∗
(0.122)
−0.163∗
(0.093)
−0.018
(0.108)
−0.144
(0.115)
−0.364∗∗
(0.171)
−0.118
(0.098)
−0.036
(0.103)

4.242∗∗∗
(0.127)
0.242∗∗∗
(0.071)
0.379∗∗∗
(0.096)
0.453∗∗∗
(0.094)
0.113
(0.198)
0.012
(0.161)
0.316∗
(0.183)
0.247
(0.198)
0.147
(0.101)
−0.027
(0.095)
−0.189
(0.134)
−0.142
(0.101)
−0.001
(0.127)
−0.517∗∗∗
(0.150)
−0.284∗
(0.149)
−0.146
(0.137)
0.025
(0.134)
−0.360∗
(0.218)
−0.305∗
(0.171)
−0.130
(0.132)

2.896∗∗∗
(0.136)
0.280∗∗∗
(0.080)
0.440∗∗∗
(0.102)
0.568∗∗∗
(0.097)
0.033
(0.186)
0.360∗∗
(0.162)
0.104
(0.173)
0.166
(0.179)
0.134
(0.110)
0.276∗∗
(0.134)
0.120
(0.096)
0.028
(0.132)
−0.147
(0.146)
−0.162
(0.192)
−0.096
(0.121)
0.068
(0.156)
−0.261
(0.169)
−0.324
(0.281)
−0.018
(0.115)
0.024
(0.148)

229
916
0.019
13.576∗∗∗

100
400
0.031
6.0501∗∗∗

129
516
0.077
11.835∗∗∗

Notes: Standard errors clustered at the individual level are in parentheses.
p<0.01.

∗∗∗
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∗

p<0.1;

∗∗

p<0.05;

power incentive crowding out is particularly large, amounting to 9.8% less effort in the
high power treatment group compared with the control group in round 3. Crowding
out of effort is not present in the low power or charity treatment groups, nor is crowding
in.
There are similar results between round 3 and round 4, though the effects observed
in round 3 are partially dissipated by round 4. Round 4 is designed to test whether any
effects observed in round 3 persist, given the break provided by a different task between
rounds 3 and 4. Only the high power incentive treatment is statistically different from
the control group in round 4, but is almost as far below the control group as the high
power group in round 3.
Columns (2) and (3) in Table 9 show the results from the same model as column
(1), but for subsamples with effort in round 1 above median (column (2)) and equal
to or below median (column (3)). For both these subsamples, the low power incentive
no longer provides enough of an incentive to increase effort in round 2 to show up
statistically, though the coefficients for both subsample are still very similar to column
(1). However, the low motivation subsample in column (3) is positively motivated in
round 2 by the high power incentive at the 5% level of significance.
In terms of crowding out effects in rounds 3 and 4, the high effort subsample
in column (2) has significant crowding out from both high power incentives in both
rounds 3 and 4. There is however no statistically significant crowding out for the low
motivation subsample in column (3).

4.2.1

Effect of extrinsic incentives during application

The non-parametric and parametric models presented in Tables 8 and 9 both support
the following finding in relation to hypothesis H1:

Result 1: Only the low power incentive has a statistically significant positive impact on effort for the full sample, including all treatment groups. For all other incentives
we fail to reject the null hypothesis H10 , that the incentives have no effect on round 2
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effort.

The result for the low power incentive is significant at the 10% level. It is worth noting
that this result is found using the differences-in-differences. A straight comparison of
effort levels in round 2 finds that the high power incentive is effective at raising effort
at the 1% level, but this finding does not take into account the higher effort level of the
high power treatment group in round 1, as shown in Table 9. This example shows the
strength of our experimental design, which allows us to use the differences-in-differences
method to analyse the effect of incentives.
From columns (2) and (3) in Table 9, we also find the following result:

Result 1a: The high power incentive is effective at raising effort for individuals at
or below the median level of intrinsic motivation observed in round 1.

This result holds at the 5% level, even though it is found using just over half the total
sample size. No other incentives have a statistically significant effect on either of the
two subsamples used in columns (2) and (3) of Table 9.

4.2.2

Effect of extrinsic incentives after removal

From Table 9 we present the following result, related to hypothesis H2:

Result 2: The high power incentive has a statistically significant negative impact
on effort after it is removed, for rounds 3 and 4. The high power threshold incentive has
a statistically significant negative impact on effort in round 3. For all other incentives
we fail to reject the null hypothesis H20 , that the incentives have no effect after their
removal for rounds 3 and 4.

This result is consistent with the high power incentives crowding out intrinsic motivation. It is supported by the non-parametric testing in Table 8 for the high power
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incentive, but not for the high power threshold incentive. However, Table 8 does show
that all incentives, and aggregated monetary incentives have a statistically significant
effect on effort in round 3 compared with the control; this effect is negative. The effect
does not persist to round 4.
From the subsample models of columns (2) and (3) in Table 9, we also find:

Result 2a: The high power and high power threshold incentives have a statistically significant negative effect after their removal, for rounds 3 and 4, for individuals
with intrinsic motivation observed in round 1 above the median. There is no crowding out effect observed for individuals with intrinsic motivation at or below the median.

The observed crowding out from the high power incentives for high intrinsic motivation
individuals is at the 10% level, except for the high power incentive in round 3, which is
at the 1% level. In this latter case the crowding out effect represents an 11.2% decrease
in effort in Round 3 compared with the control group.

4.3

Intrinsic motivation and health

In this section we test whether our measure of intrinsic motivation, effort in round 1,
provides additional explanatory power for waist-to-height ratio, a measure of individual
health. Thus, we are testing our third hypothesis. The results are shown in Table 10.
In column (1) of Table 10 we regress waist-to-height ratio on just effort level in
round 1. There is a negative relationship between the two variables at the 1% level.
Column (2) repeats the same exercise, but with age being the only covariate in the
model. There is a positive relationship with age at the 1% level. Column (3) includes
both age and round 1 effort. Both coefficients maintain their sign and level of statistical
significance, but both are reduced in absolute value. The largest effect is on round 1
effort, with the coefficient roughly halving, whereas the coefficient on age has a more
modest decrease.
Column (4) of Table 10 regresses age and the other demographic variables on waist-
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to-height ratio, dropping round 1 effort. The coefficient on age is marginally smaller
than column (2), but larger than in column (3). There is no statistically significant
coefficient estimated on gender, as expected given one advantage of waist-to-height
ratio as a measure of health risk is that it is robust to gender and ethnicity (Ashwell
and Hsieh, 2005). There is a statistically negative relationship found between years of
education and waist-to-height ratio. Personal income does not have any effect, whereas
increased impatience is associated with a higher ratio.
We add round 1 effort in column (5), keeping all other variables from column (4).
The coefficient on round 1 effort is again reduced in absolute value, but maintains a
strong statistical significance - at the 5% level. The significant coefficients on age,
education and impatience all lower in size.
Thus, we find the following result in relation to hypothesis H3:

Result 3: Intrinsic motivation, measured through effort level in round 1, has a
negative relationship with waist-to-height ratio at the 5% level. Thus, we reject the
null hypothesis H30 , that intrinsic motivation does not have explanatory power for
waist-to-height ratio.

This result is robust to important demographic controls, including age, education,
income and impatience. It is in line with the alternative hypothesis that intrinsic
motivation is associated with better personal maintenance of health.
We look at whether this result is heterogeneous in the sample in columns (6) and
(7), dividing the sample between those with a waist-to-height ratio of over 0.5, and
of less than or equal to 0.5. This delineation is on the threshold value that predicts
poor health outcomes (Ashwell and Hsieh, 2005), and coincidentally also splits the
sample into two roughly equal sized subsamples. Two main findings stand out from
this exercise.
First, waist-to-height ratio is only predicted by intrinsic motivation and demographic variables for those with a waist-to-height ratio above 0.5. Second, age does
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Table 10: Waist-to-height ratio regressed on round 1 effort and demographic variables.

Dependent variable:
Waist-height ratio
All
Constant
Effort R1

WHR ≤ 0.5

(1)

(2)

(3)

(4)

(5)

(6)

(7)

0.6421∗∗∗
(0.0210)
−0.0355∗∗∗
(0.0057)

0.4176∗∗∗
(0.0125)

0.5333∗∗∗
(0.0532)

0.0026∗∗∗
(0.0003)

0.4984∗∗∗
(0.0312)
−0.0172∗∗∗
(0.0061)
0.0021∗∗∗
(0.0004)

0.0024∗∗∗
(0.0003)
−0.0082
(0.0096)
−0.0091∗∗∗
(0.0033)
0.0002
(0.0002)
0.0042∗∗
(0.0019)
0.0167
(0.0123)
0.0006
(0.0116)

0.5994∗∗∗
(0.0594)
−0.0151∗∗
(0.0063)
0.0019∗∗∗
(0.0004)
−0.0061
(0.0095)
−0.0087∗∗∗
(0.0033)
0.0003
(0.0002)
0.0035∗
(0.0019)
0.0139
(0.0122)
0.0022
(0.0115)

0.7733∗∗∗
(0.0702)
−0.0157∗∗
(0.0073)
0.0003
(0.0004)
0.0116
(0.0113)
−0.0133∗∗∗
(0.0036)
0.0004∗
(0.0002)
0.0047∗∗
(0.0024)
−0.0170
(0.0150)
−0.0050
(0.0131)

0.4157∗∗∗
(0.0385)
−0.0042
(0.0041)
0.0000
(0.0003)
−0.0007
(0.0059)
0.0028
(0.0023)
0.0001
(0.0001)
0.0008
(0.0011)
0.0086
(0.0075)
−0.0016
(0.0070)

229
229
0.2333
70.3881∗∗∗

229
229
0.2561
40.2456∗∗∗

229
229
0.2645
12.7159∗∗∗

229
229
0.2799
12.0797∗∗∗

112
112
0.2625
5.9375∗∗∗

117
117
−0.0098
0.8595

Age
Female

40
Education (years)
Personal income ($1K)
Impatience
Present bias
Future bias
N
Observations
Adjusted R2
F Statistic

WHR > 0.5

229
229
0.1442
39.4139∗∗∗

Notes: Standard errors are in parentheses. ∗ p<0.1;

∗∗

p<0.05;

∗∗∗

p<0.01.

Table 11: Waist-to-height ratio regressed on effort in rounds 1 to 3 and demographic variables.

Dependent variable:
Waist-height ratio
Constant
Effort R1

(1)

(2)

(3)

(4)

(5)

(6)

(7)

0.6421∗∗∗
(0.0210)
−0.0355∗∗∗
(0.0057)

0.6534∗∗∗
(0.0232)

0.6254∗∗∗
(0.0229)

0.6541∗∗∗
(0.0231)
−0.0213∗
(0.0127)
−0.0162
(0.0130)

0.6413∗∗∗
(0.0227)
−0.0363∗∗∗
(0.0101)

0.5742∗∗∗
(0.0605)

0.5916∗∗∗
(0.0607)
−0.0200∗∗
(0.0098)

0.0009
(0.0099)

−0.0084
(0.0060)
0.0021∗∗∗
(0.0004)
−0.0071
(0.0096)
−0.0091∗∗∗
(0.0033)
0.0002
(0.0002)
0.0040∗∗
(0.0019)
0.0158
(0.0123)
0.0012
(0.0115)

0.0060
(0.0092)
0.0019∗∗∗
(0.0004)
−0.0062
(0.0095)
−0.0086∗∗∗
(0.0033)
0.0003
(0.0002)
0.0034∗
(0.0019)
0.0137
(0.0123)
0.0023
(0.0115)

229
229
0.1404
19.6251∗∗∗

229
229
0.2678
11.4217∗∗∗

229
229
0.2780
10.7562∗∗∗

−0.0356∗∗∗
(0.0058)

Effort R2

−0.0286∗∗∗
(0.0057)

Effort R3
Age

41

Female
Education (years)
Personal income ($1K)
Impatience
Present bias
Future bias
N
Observations
Adjusted R2
F Statistic

229
229
0.1442
39.4139∗∗∗

Notes: Standard errors are in parentheses. ∗ p<0.1;

∗∗

229
229
0.1395
37.9536∗∗∗

p<0.05;

∗∗∗

p<0.01.

229
229
0.0952
24.9995∗∗∗

229
229
0.1462
20.5276∗∗∗

not predict waist-to-height ratio for either subsample, and therefore must predict membership into the subsamples but not the distribution within them. These findings lead
to the following result:

Result 3a: Result 3 is driven by individuals with a waist-to-height ratio above 0.5.

We further investigate our measure of intrinsic motivation, plus the impacts of
incentives in Table 11. Here we estimate how well effort level in rounds 1 to 3 predict
waist-to-height ratio. In columns (1) to (3) we regress effort in rounds 1 to 3 individually
on waist-to-height ratio.
Column (1) in Table 11 repeats the model in column (1) of Table 10, showing
the negative and highly statistically significant predictive power of effort in round 1 for
waist-to-height ratio. Waist-to-height ratio regressed only on effort in round 2 is shown
in column (2). The coefficient on round 2 effort is almost identical to the coefficient
on round 1 effort and is again highly statistically significant. Column (3) shows the
coefficient for round 3 effort, the round for which the incentives were removed. This
coefficient is also negative but smaller in absolute value compared with the coefficients
on rounds 1 and 2, but is also statistically significant at the 1% level. We leave out
round 4 from the table as the overall findings for round 4 are similar to round 3 and
thus it does not add much to the analysis.
In order to test the relative predictive power of each round, we regress waist-toheight ratio on both rounds 1 and 2 in column (4). Using both rounds decreases the
absolute value of the two coefficients, as would be expected given the two variables
are highly correlated (r = 0.90). However, round 1 effort proves to be a stronger
predictive variable for waist-to-height ratio, with a larger coefficient (in absolute terms).
Additionally, the coefficient on round 1 effort is statistically significant at the 10% level,
compared with no statistical significance for the coefficient on round 2 effort.
The same exercise from column (4) is repeated in column (5), but this time with
round 1 and round 3. Rounds 1 and 3 are also highly correlated (r = 0.83), but
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only round 1 effort has any predictive power for waist-to-height ratio, with a highly
statistically significant negative coefficient. Thus, it appears adding then removing
incentives has crowded out the intrinsic motivation that is predictive of waist-to-height
ratio in round 1 effort but not in round 3.
To test this finding further, we regress waist-to-height ratio on round 3 effort and
the demographic variables in column (6). Round 3 effort has no statistical predictive
powers for waist-to-height ratio once these controls are added in. Finally, we also add
round 1 effort in column (7), along with round 3 effort and demographic variables.
Round 3 effort remains with no statistical significance, and round 1 effort maintains
a strong predictive power for waist-to-height ratio, albeit with a smaller coefficient as
found in column (5) of Table 10. Hence, we find:

Result 3b: Removing the temporary incentives has the effect of removing the intrinsic motivation for effort that is predictive of waist-to-height ratio.

We break this result down by treatment group in Table 12 to investigate how this
effect operates across the control and treatment groups individually. Column (1) shows
waist-to-height ratio regressed on effort round 1 for the control group, again showing the
strong negative relationship between the two variables. Column (2) adds effort round
3 to the regression. The coefficients for effort rounds 1 and 3 are not individually
significant, but jointly significant at the 1% level, showing the high level of correlation
between the two. The same exercise is repeated for the low power monetary incentive
in columns (3) and (4). Effort round 1 is strongly predictive of waist-to-height ratio
in column (3), but when effort in round 3 is added (column (4)), the coefficient for
effort round 1 is still statistically significant, and the coefficient for effort round 3 is
not. This pattern is repeated for all other incentive treatment groups, shown in the
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Table 12: Waist-to-height ratio regressed on effort in rounds 1 and 3 by treatment group subsample.

Dependent variable:
Control
Constant

44

Effort R1

High power thresh.

Charity

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

(10)

0.6787∗∗∗
(0.0450)
−0.0461∗∗∗
(0.0125)

0.7064∗∗∗
(0.0511)
−0.0215
(0.0251)
−0.0291
(0.0258)

0.6394∗∗∗
(0.0374)
−0.0338∗∗∗
(0.0104)

0.6275∗∗∗
(0.0380)
−0.0619∗∗∗
(0.0224)
0.0289
(0.0204)

0.7611∗∗∗
(0.0777)
−0.0622∗∗∗
(0.0199)

0.7706∗∗∗
(0.0832)
−0.0571∗∗
(0.0250)
−0.0075
(0.0217)

0.6173∗∗∗
(0.0420)
−0.0318∗∗∗
(0.0113)

0.6056∗∗∗
(0.0448)
−0.0496∗
(0.0259)
0.0197
(0.0257)

0.5877∗∗∗
(0.0473)
−0.0223∗
(0.0126)

0.5823∗∗∗
(0.0566)
−0.0255
(0.0222)
0.0043
(0.0239)

44
44
0.2264
13.5820∗∗∗

44
44
0.2314
7.4720∗∗∗

46
46
0.1763
10.6321∗∗∗

46
46
0.1947
6.4414∗∗∗

44
44
0.1691
9.7523∗∗∗

44
44
0.1513
4.8339∗∗

51
51
0.1212
7.8939∗∗∗

51
51
0.1137
4.2064∗∗

44
44
0.0473
3.1337∗

44
44
0.0248
1.5470

Effort R3
N
Observations
Adjusted R2
F Statistic

Low power

Waist-height ratio
High power

Notes: Standard errors are in parentheses. ∗ p<0.1;

∗∗

p<0.05;

∗∗∗

p<0.01.

remaining columns.20
This result has two major implications. First, it suggests that there may be some
crowding out of intrinsic motivation by all incentive treatments for round 3, which are
too small to be detected in our Table 9 given our sample size. Indeed, all treatmentround 3 interaction coefficients for the full sample are negative in that table, even
if they are not all statistically significant. Second, it reinforces that our results are
highly applicable to policy, particularly to policies to encourage healthy behaviours.
We discuss overall implications of our results in more detail in the following section.

5

Discussion

Our three sets of results provide insights into intrinsic motivation, extrinsic incentives,
potential crowding and the relevance of our laboratory findings for the field. Here we
discuss each set of results, our methodological contribution and the policy implications.
The overall finding from Result 1 is that only the low power incentive raises the
effort of subjects, on average for the full sample. This result is found using both nonparametric and parametric methods. Given the statistical significance of this finding is
at the 10% level, our results suggest a high overall level of intrinsic motivation is present
among subjects, which is associated with a low level of responsiveness to incentives.
The low power incentive raises effort by 3.8%, compared with no incentive. This effect
is small, but not inconsequential. Thus, we find support for Pokorny’s (2008) guidance
to go small with monetary incentives. We find this result only at the pooled level for
the sample data.
Result 2 is a strong finding, that the high power incentive crowds out effort after
its removal, in rounds 3 and 4, for the full sample. This crowding out is significant at
the 1% level in round 3, using parametric and non-parametric testing, and is sizeable
at 9.8%. Crowding out persists for round 4, but at a diminished rate. There is no
20

The exception is the charity treatment group in columns (9) and (10), but the significance of the
coefficient on effort round 1 is low by itself in column (9). In column (10), the coefficient on effort
round 1 is almost unchanged, the coefficient estimate for effort round 3 is close to zero, and the model
fit is worsened. Thus, it is safe to conclude that the pattern is consistent with the other incentive
treatments.
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statistically significant crowding out found for the low power incentive. These findings
suggest that the low power incentive raises effort when it is applied in round 2 and there
is no significant crowding out effect. The high power incentive does not successfully
raise effort in round 2 as its positive effect on effort is counteracted by its crowding out
effect. The crowding out effect remains for round 3, after the incentive is removed.
Results 1a and 2a show considerable heterogeneity in subjects’ responses to the
treatments. Subjects with a higher measure of intrinsic motivation (that is, effort above
the median in round 1) do not show a statistically significant change in effort in round
2 from any of the incentives. They do, however, demonstrate a large crowding effect
from the high power incentives in rounds 3 and 4 (of 11.2% and 7.7% respectively in
the case of the pure high power incentive). In contrast, the low motivation individuals
are responsive to high power incentives at the 5% level of significance (an 8.7% increase
in effort), and do not show any statistically significant crowding out once incentives
have been removed in rounds 3 and 4.
Overall, Results 1a and 2a suggest that a higher level of intrinsic motivation leads
to a lower responsiveness to incentives, as the positive effects of those incentives are
associated with an overall higher level of crowding out among this more motivated
group. Individuals with lower levels of intrinsic motivation are most responsive to high
power incentives as they do not experience significant crowding from such incentives.
These findings are consistent with our overall contention about how intrinsic motivation
operates. Namely, when an incentive crowds out intrinsic motivation, it may not raise
individual effort when it is applied because the crowding out effect roughly balances
the effect of the incentive. Once removed, only the crowding out effect remains and
effort is reduced. When the incentive does not crowd out effort significantly, it may
raise effort when it is applied, and not significantly reduce effort on its removal.
Finally, in relation to these first two main results, it is worth noting that the
charity incentive in this case is not powerful enough to increase effort, despite being of
the same monetary value as the high powered monetary incentive. This is in contrast
to the findings of Imas (2014) and DellaVigna and Pope (2017). Building on these
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studies though, with our unique experimental design we also find that the charity
incentive does not have a significant crowding out effect. For the high power threshold
incentive, the threshold effectively reduces the power of the high power incentive, both
for increasing effort in round 2 and in relation to the level of crowding out. This finding
is shown throughout the results in Table 9. For example, the low motivation subjects
are responsive to the high power incentive when applied in round 2, but not for the
high power threshold incentive. The threshold for this incentive (below which subjects
did not earn anything) was set above the average level of effort, so for many subjects
perhaps it was not considered to be a real incentive as they did not believe they could
reach that threshold. In future experiments it is worth testing how subjects respond
to an individually tailored threshold – for example, one that is 10% higher than their
effort in the previous round.
Result 3 demonstrates that underlying intrinsic motivation has the potential to
explain real world outcomes, which in our case is health outcomes. Even after adding
important covariates (including age, gender, education, income and time preferences),
intrinsic motivation, measured by effort in round 1, still has a negative relationship
with waist-to-height ratio at the 5% level of significance. As found in Result 3a, this
is driven by those with a waist-to-height ratio above 0.5, which indicates heightened
health risk (Ashwell and Hsieh, 2005). Thus, it seems that lower baseline intrinsic
motivation is associated with worsening health risks, for those already above the risky
weight.21
Result 3b strengthens these findings. As with effort level in round 1, round 3 effort
is highly correlated with waist-to-height ratio and predicts waist-to-height ratio at the
1% level of significant when it is the only covariate in the regression. However, round
3 no longer predicts waist-to-height ratio when the full set of covariates are added to
21

We additionally test what predicts whether an individual has a waist-to-height ratio above 0.5,
to determine whether intrinsic motivation has a role in determining whether or not individuals are
in the risky weight category. Age is the strongest predictor of having a waist-to-height ratio above
0.5, at the 1% level, with the other significant coefficient being a negative coefficient on the female
dummy at the 10% level. Intrinsic motivation does not predict whether or not an individual has a
waist-to-height ratio above 0.5 (p = 0.20), when the other covariates are included. These results are
found both with an OLS and a probit model.
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the regression. This finding suggests that the intrinsic motivation that has explanatory
power for waist-to-height ratio is crowded out by the extrinsic incentives. As Result 3b
is consistent with our theoretical framework and other findings, it indicates that our
link between intrinsic motivation and health outcomes is not a spurious result.
The departure of our experimental design from the common one round, between
subject, comparison of incentives has allowed us to provide several new insights. Our
multi-round, within and between subject experimental design allows us to control for
baseline intrinsic motivation, providing us with increased statistical power and more
nuanced results on the power of incentives. For example, we control for the fact that
the high power incentive treatment group has statistically higher baseline effort. The
design allows us to test for a crowding out effect not only during the application of
incentives, but also after their removal. This feature of the design helps us better
understand the balance between the positive effects of incentives, and the negative
effects of crowding out. Additionally, our measure of baseline intrinsic motivation has
allowed us not only to uncover heterogeneous effects of incentives, but also the result
that intrinsic motivation can explain some of the variation in health outcomes. Finally,
we use an objective physical measure of health risk (waist-to-height ratio) to apply the
laboratory data to outcomes in the field. This approach avoids some of the criticisms
of using survey measures, which are more typically used in a laboratory, including that
subjects may not be able to accurately recall their general level of health.
Results 3 to 3b provide evidence of a positive relationship between intrinsic motivation and health outcomes, and show that all extrinsic incentives have the potential
to crowd out intrinsic motivation. Thus, we suggest caution should be applied when
considering the incentivisation of health behaviours. Our study does highlight the
importance of understanding heterogeneity when it comes to intrinsic motivation and
extrinsic incentives. We find small monetary incentives are most effective at the population level for increasing effort, but large monetary incentives are more effective for
low motivation individuals.
Our findings suggest future research into targeting incentives at low motivation
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individuals. This research should investigate what effect common knowledge of this
targeting has on both the low and high effort individuals, given our subjects had
common knowledge that all other subjects in their session face the same incentives.
Research on common knowledge is important when considering policy interventions
that are openly targeted at specific individuals, as these policies may increase crowding
out effects for those individuals identified as low performing.

6

Conclusion

In this paper we present a lab-in-the-field experiment on intrinsic motivation, its importance in explaining behaviours, and show conditions under which extrinsic incentives
can crowd out intrinsic motivation. We employ a rich within and between subject
design that allows us to use a differences-in-differences approach to test the main hypotheses and provide new insights. Additionally, we apply our measure of intrinsic
motivation to health outcomes, using the objective measure of waist-to-height ratio.
Our study combines a diverse subject pool with an experimental design that allows us
to both control for and more deeply understand heterogeneity.
For the full sample, we find support for “pay – but do not pay too much” (Pokorny,
2008). However, for low motivation individuals, we find “pay enough or don’t pay at
all” (Gneezy and Rustichini, 2000b) is a better rule to follow. Finally, we find that
intrinsic motivation plays a role in health outcomes, as it has a negative relationship
with waist-to-height ratio. Given that temporary extrinsic incentives can crowd out
intrinsic motivation, incentives aimed at encouraging healthy behaviours need to be
considered with caution. Crowding out effects are shown to persist, but at a diminishing
rate over time, which provides an impetus for future research into the longevity of
crowding out effects. The application of our lab-in-the-field data to health outcomes
demonstrates the value of measuring intrinsic motivation within a laboratory context
for policy development and for applied research in the field.
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A
A.1

Appendix
Balance Test between treatment groups

Table A.1 shows a multinomial logit balance test between treatments on the main
covariates of the subjects, where the control group is the base category. Overall, the
model is not statistically significant; only two coefficients of the 36 are significant,
which does not suggest any systematic differences between the treatment groups.
Table A.1: Multinomial logit balance test between treatments.

Treatment group (relative to control):
Constant
Age
Female
Education
Personal income
Impatience
Present bias
Future bias
Waist-to-height ratio

Low power

High power

High power thresh

Charity

−0.765
(2.930)
−0.007
(0.016)
−0.464
(0.438)
0.029
(0.153)
−0.004
(0.008)
−0.049
(0.089)
0.818
(0.584)
1.202∗∗
(0.535)
1.452
(3.047)

−1.623
(3.017)
−0.019
(0.017)
−0.022
(0.447)
0.053
(0.158)
0.006
(0.007)
−0.006
(0.090)
0.788
(0.597)
1.119∗∗
(0.538)
1.766
(3.044)

2.329
(2.844)
−0.002
(0.016)
−0.557
(0.426)
−0.031
(0.149)
−0.002
(0.008)
−0.072
(0.085)
0.601
(0.548)
0.020
(0.575)
−2.174
(3.149)

0.543
(2.958)
−0.006
(0.017)
0.081
(0.445)
−0.016
(0.155)
0.004
(0.008)
0.094
(0.089)
0.481
(0.608)
0.531
(0.534)
−1.936
(3.087)

Observations
Log Likelihood
LR test p-value

229
−355.097
0.757

Notes: Standard errors are in parentheses. ∗ p<0.1;
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∗∗

p<0.05;

∗∗∗

p<0.01.

A.2
A.2.1

Experimental instructions
Overview, practice round and round 1 instructions (same for all
treatment groups)

Instructions
Overview
Please note: all instructions will be read aloud by the experimenter.
Please switch off all cell phones until you leave this room.
Toilets are available at the end of the corridors by the lifts. Male toilets are on this side and female are
on the other side. In the event of an emergency we will evacuate the building. Emergency exit stairs
are located at the end of the corridor on the far side of the lifts.
As part of today’s experiment, you will be participating in four activities: Activity 1, Activity 2,
Activity 3 and Activity 4. Each activity may consist of one or more rounds. You will receive detailed
instructions about each of the activities before you participate in them. We anticipate the total time for
the experiment to be roughly one and a half hours.
You have been assigned a random ID number so that everything you do today cannot be identified as
coming from you. Your ID number is overturned on your desk – please keep this here until the end of
the experiment.
As indicated in the explanatory statement, you may earn money for participating in some of the
activities. Earning details will be explained at the start of the activity. An administrative assistant will
be paying you at the end of the laboratory session in the neighbouring room. He or she will not be
involved in analysing the data from this experiment. I will record the payment details for each ID
number and hand this to an administrative assistant. At the end of the session you will be instructed to
take the ID number on your desk, and hand this to an administrative assistant, who will organise your
payment.
After you have completed all the activities, we would like you to answer some questions about
yourself. Please take your time and answer honestly and as accurately as possible.
We are about to begin the first activity. Please listen carefully. We will explain the activity and then
you will have a chance to practice. Do not talk or discuss the activity with people around you. There
will be opportunities to ask questions to be sure that you understand how to perform each activity. At
any time during this experiment, please wait at your seat and do not do anything unless instructed by
the experimenter. Also, do not look at other’s responses at any time during this experiment.
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ACTIVITY 1 Instructions
Activity 1 consists of a word encoding task. The task involves correctly assigning numbers to 5
random letters that you are given. First, the task will be explained in detail. Then you will be given 2
minutes to practise.
Explanation:
Near the top of each screen you will be given the full alphabet. Below each letter will be a number.
Here is an example of part of what you will see:

…
In the centre of the screen you will see five randomly selected letters. This is your “word”. Below
each letter is an empty box, as shown here:

In order to encode the “word” you can click on each box with your mouse and type the number
associated with each letter. You may only use the numbers at the top of your keyboard, and not the
numbers in the number pad at the side of your keyboard.
After you have completed a word it will be counted if you click OK with your mouse. The OK button
is located at the bottom of the screen. If you click OK you will be given a new word to encode. The
computer will not give you a new word until the word you have encoded is correct.
We are about to begin a 2 minute practice round. The screen will appear exactly as it will in the actual
activity. Note that the number of seconds remaining for the round is displayed at top right of the
screen. The number of words you have encoded is displayed below the alphabet.
If you have any questions about this task please raise your hand now.
The practice round will begin shortly.
After the practice round:
You will now be given the task for 5 minutes.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.2.2

Round 2 instructions, control

ACTIVITY 1, Round 2 Instructions
You will now be given the same task again.
The task will run for 5 minutes.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.2.3

Round 2 instructions, low powered incentive (also high powered)

ACTIVITY 1, Round 2 Instructions
You will now be given the same task again. However, this time you will be paid 5c for every word
you have correctly completed. You will receive any earnings you make at the end of the experiment
from an administrative assistant.
The task will run for 5 minutes.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.2.4

Round 2 instructions, high powered with threshold incentive

ACTIVITY 1, Round 2 Instructions
You will now be given the same task again. However, this time you will be paid $23 if you complete
23 words. Above 23 words, you will be paid $1 for every additional word. You will receive any
earnings you make at the end of the experiment from an administrative assistant.
The task will run for 5 minutes.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.2.5

Round 2 instructions, charity incentive

ACTIVITY 1, Round 2 Instructions
You will now be given the same task again. However, this time every 2 words you complete will fund
the planting of one indigenous tree in Victoria. A local environmental charity will receive the funds to
plant these trees after the experiment. To prove this money has been donated, in the coming days you
will be sent an email with a receipt stating the total amount donated to the charity from everyone in
this session. This information will include the average number of trees that will be planted per person
from this session.
The task will run for 5 minutes.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.2.6

Round 3 instructions, control

ACTIVITY 1, Round 3 Instructions
You will now be given the same task again.
The task will run for 5 minutes.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.2.7

Round 3 instructions, monetary incentives

ACTIVITY 1, Round 3 Instructions
You will now be given the same task again. This time you will not be paid.
The task will run for 5 minutes.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.2.8

Round 3 instructions, charity incentive

ACTIVITY 1, Round 3 Instructions
You will now be given the same task again. This time you will not be funding tree planting.
The task will run for 5 minutes.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.2.9

Time preferences task

ACTIVITY 2 Instructions
This next task is designed to help us understand how you trade off monetary payments over time. You
will be making decisions involving real money. Therefore, it is important that you carefully consider
your answers.
You will see two sets of questions. In the first set, you will be making choices between receiving an
amount of money today or a larger amount of money in 5 weeks’ time. In the second set of questions
you will also be asked whether you want to receive an amount of money in 5 weeks, or a larger
amount in 10 weeks’ time.
Here is an example from the first set of questions. You must click the circle for Option A or Option B:

From the two sets of questions, you will be asked a total 18 questions. One of your 18 answers will be
randomly chosen by the computer, and you will be paid for this answer only.
Let’s say the computer randomly chose to pay you for your answer for the question above.
Let’s say you chose Option A. You will be given a $10 WISH voucher at the end of the experiment
today. This will be in addition to any cash payments you have earned today.
Let’s say you chose Option B. You will be mailed an $11 WISH voucher to reach you in 5 weeks’
time. Only the administrative assistant will have access to your name and address details – you will
remain anonymous to the researchers. She will take every step she can to have your voucher arrive at
your address as close to 5 weeks from today as possible.
Remember, one of the answers to the 18 questions will affect your final payment today. Therefore,
you should answer truthfully for every question which of the two options you prefer.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.2.10

Round 4 instructions, control

ACTIVITY 3 Instructions
You will now be given the word encoding task from Activity 1 again.
The task will run for 5 minutes.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.2.11

Round 4 instructions, monetary incentives

ACTIVITY 3 Instructions
You will now be given the word encoding task from Activity 1 again. You will not be paid.
The task will run for 5 minutes.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.2.12

Round 4 instructions, charity incentive

ACTIVITY 3 Instructions
You will now be given the word encoding task from Activity 1 again. You will not be funding tree
planting.
The task will run for 5 minutes.
If you have any questions please raise your hand now.
The task will begin shortly.
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A.3
A.3.1

Recruitment email and advertisement examples
Recruitment email
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A.3.2

Recruitment advertisement

Would you like
to participate in
a research session
about economic
behaviours?
Earn $30 to $50.
To be eligible you just need to be over 18,
not a current undergraduate student and
fluent in English.
The study involves undertaking some simple
tasks on a computer. The study will take
roughly one and a half hours on a weekday
during the day or evening. You will need
to come in to the Monash Laboratory for
Experimental Economics (MonLEE) at
Monash University’s Clayton Campus.
Contact
Email
Phone

Zack Dorner
zachary.dorner@monash.edu
(04) 55 935 611

This study has been approved by the Monash University Human
Research Ethics Committee, project number: CF16/618 – 2016000300
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