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A B S T R A C T

One remaining puzzle in the literature on intrinsic motivation and extrinsic incentives is the conflict between
two oft-cited rules: “pay enough or don’t pay at all’’ and “pay, but not too much’’. There is some evidence to
suggest differing impact of incentives, depending on level of initial motivation. Our lab-in-the-field experiment,
on a heterogeneous sample of the general public, allows us to test our intuitive prediction: that crowding out
will be less (more) likely when motivation is low (high) to begin with. We use a real effort task and a within-
and between-subject design to measure motivation before, during and after an incentive is applied. On average,
we find support for “pay, but not too much’’, as a low power monetary incentive is as effective as a high power
monetary incentive when applied. However, high power monetary incentives strongly crowd out motivation
for the high types. Monetary incentives (low or high) do not crowd out motivation in low motivation types.
A charity incentive does not increase performance in the real effort task, but also has no crowding out effect.
We show the importance of accounting for initial intrinsic motivation, and that the highly motivated are more
susceptible to crowding out.
1. Introduction

Seminal and highly cited works such as Deci (1971) and Titmuss
(1970) demonstrate the potential for extrinsic incentives to under-
mine intrinsic motivation. Crowding out of intrinsic motivation can be
observed either when an individual’s effort is reduced during the ap-
plication of an extrinsic incentive, or reduced below initial effort after
the removal of a temporary incentive. The voluminous literature that
has developed since those studies have found seemingly contradictory
results on the interaction between size of incentives and motivation.
With regard to monetary incentives, the first pattern that has been
observed, comparing incentives when they are applied, is a V shape.
In this case, effort with no incentive is the top left point of the V;
a low power monetary incentive worse than no incentive (bottom of
the V) and a high power monetary incentive is at least as good as
no incentive (top right of the V), leading to the rule “pay enough or
don’t pay at all’’ (Gneezy & Rustichini, 2000). Next is an inverse V,
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whereby a high incentive is worse than a low one, which suggests
the rule “pay, but not too much’’ (Pokorny, 2008). Of course, a third
possibility is a monotonic response where effort increases with the
incentive level (DellaVigna & Pope, 2018). Reconciling these findings
is important not only for theory, but also for public policy. Examples
where extrinsic incentives have been used or considered include pay-
ments for test scores in education, or monetary incentives for exercise,
to attend disease screenings or quit smoking (Gneezy et al., 2011;
Promberger & Marteau, 2013).

An important dimension to the puzzle that has received less at-
tention in the literature is this: for an individual with a high level of
intrinsic motivation for a task, there is little space to crowd in their mo-
tivation, but lots of space to crowd out their motivation. The opposite
holds for someone with low motivation for a task. While some pa-
pers have found differences in responses to incentives between boring
versus interesting tasks (Giusti & Dopeso-Fernández, 2020; Takahashi
et al., 2016), less attention has been paid to heterogeneity of motivation
vailable online 5 January 2023
214-8043/© 2022 Elsevier Inc. All rights reserved.

https://doi.org/10.1016/j.socec.2022.101972
Received 3 November 2021; Received in revised form 6 December 2022; Accepted
 22 December 2022

https://www.elsevier.com/locate/jbee
http://www.elsevier.com/locate/jbee
mailto:zack.dorner@waikato.ac.nz
https://doi.org/10.1016/j.socec.2022.101972
https://doi.org/10.1016/j.socec.2022.101972
http://crossmark.crossref.org/dialog/?doi=10.1016/j.socec.2022.101972&domain=pdf


Journal of Behavioral and Experimental Economics 103 (2023) 101972Z. Dorner and E. Lancsar

c
t
m
h
c
l
i

c
o
p
t
&
P
b
s
u
i
s
a
i
a
a

a
v
t
u
i
g
i
u
h
e
m
t
m
b
i
d
i
i
t

t
t
t
h
P
s
v
p

m
e
a
m

t
m

s
f

between individuals for a given task.1 Based on our earlier point, we
an expect to find greater levels of crowding out with high motivation
ypes, than with low. Thus, incentives may be more likely to show
onotonic improvements in effort for low types than high types. For
igh types, crowding out may even outweigh the effect of the incentive,
ausing a lowering of effort either when an incentive is applied at a low
evel (a V shape), or indeed as an incentive is increased in size (the
nverse V).

Indeed, one key variable missing from many studies on extrinsic in-
entives is a measure of intrinsic motivation for the task, and a measure
f crowding out from incentives. The most relevant lab studies for our
urposes tend to compare effort over a range of incentives between
reatment groups, in a single observation for each group (DellaVigna

Pope, 2018; Heyman & Ariely, 2004; Kajackaite & Werner, 2015;
okorny, 2008; Takahashi et al., 2016). In these studies, there is no
aseline observation of intrinsic motivation for the task. Theory demon-
trates that an extrinsic incentive can increase effort by more than it
ndermines intrinsic motivation (Bénabou & Tirole, 2003). Therefore,
n a purely between subject study, we may not be able to fully under-
tand whether one incentive undermines intrinsic motivation more than
nother. Furthermore, as with any task, we should expect heterogeneity
n initial level of intrinsic motivation. Hence, it is important to be
ble to measure how intrinsic motivation changes with incentives, and
ccount for any heterogeneity within a subject pool.

The aim of this paper is to better understand the impact of type
nd size of extrinsic incentives on heterogeneous initial intrinsic moti-
ation. In particular, we aim to reconcile existing conflicting results in
he literature on the effect of extrinsic incentives. Our lab experiment
tilises a real effort task over three rounds. The first round measures
nitial intrinsic motivation for the task, meaning we can test for hetero-
eneous responses to the incentives. In round 2, we apply an extrinsic
ncentive, depending on between subject treatment group. This allows
s to measure the effectiveness of each type of incentive for low versus
igh motivation subjects, in terms of increasing performance. How-
ver, performance in round 2 consists of both intrinsic and extrinsic
otivation. Given intrinsic motivation is likely to have changed after

he incentive is applied, we remove incentives for round 3 in order to
easure intrinsic motivation again. Thus, the difference-in-differences

etween rounds 2 and 1 shows the effectiveness of each incentive at
ncreasing effort for those with low and high initial motivation; the
ifference-in-differences between rounds 3 and 1 shows the change in
ntrinsic motivation due to the extrinsic incentives; and the difference-
n-differences between rounds 3 and 2 shows the performance level due
o the extrinsic incentive.

The incentives we test include low and high power monetary incen-
ives. Additionally, we test a charity (non-monetary) incentive, as this
ype of incentive has been shown to be less likely to crowd out motiva-
ion, but there is a gap in the literature on whether this type of incentive
as differing effects across a heterogeneous population (DellaVigna &
ope, 2018; Heyman & Ariely, 2004; Imas, 2014). Our lab-in-the-field
tudy utilises a heterogeneous adult population to provide sufficient
ariation in intrinsic motivation, while still affording us the control
rovided by a lab.2

As far as we are aware, this is the first lab study on intrinsic
otivation and extrinsic incentives to test both (1) the within-subject

ffect of applying and taking away extrinsic incentives (by comparison
cross rounds) and (2) the between-subject effect of different types and
agnitudes extrinsic incentives on crowding in or out. We find low

1 We canvas some examples in background section, but there are few papers
hat look at size of incentive in relation to low versus high levels of intrinsic
otivation.
2 While the study was undertaken in a standard university lab, our non-

tandard subject pool qualifies the study as a lab-in-the-field, or an artefactual
2

ield experiment (Harrison & List, 2004; Viceisza, 2016).
power and high power monetary incentives are as effective as each
other on average and for low motivation individuals. After incentives
are removed (for round 3) we can observe that the high power incentive
strongly crowds out intrinsic motivation in the high motivation group.
Hence, we caution against paying high motivation individuals too high
a piece rate. The charity incentive has no impact when applied or
evidence of crowding out. Overall, our results suggest some of the con-
flicting findings in the literature may be explained by the distribution
of baseline intrinsic motivation for a given task.

The remainder of this paper is organised as follows. The next section
defines key terms and presents the background literature in more detail.
In Section 3 we outline the theoretical framework, experimental proce-
dures and design, hypotheses and our analytical approach. The results
are presented in Section 4 and discussed in Section 5 to conclude.

2. Background

We define intrinsic motivation in accordance with the major the-
oretical perspectives, which is an individual performing a task for its
own sake (Bénabou & Tirole, 2003; Ryan et al., 2021). This definition
is useful as it encapsulates the dimension of heterogeneity we are
interested in. Specifically, the individual’s desire to undertake a task,
which we assume will vary at an individual level while holding the task
constant. Additionally, we assume “for its own sake’’ manifests as the
level of effort observed in the absence of an extrinsic incentive.

To define extrinsic incentives, we follow Cerasoli et al. (2014, p.
981): “anything provided by an external agent contingent on perfor-
mance of particular standards of behaviour(s)’’. Hence, we use piece
rate incentives to test extrinsic incentives. Another important distinc-
tion to make is type of incentive. We use both monetary and non-
monetary incentives. Monetary incentives can have a crowding out
effect relative to non-monetary incentives of the same value (Heyman
& Ariely, 2004).

One of the main theories explaining crowding out comes from self-
determination theory (SDT) (Ryan et al., 2021). It is grounded in the
idea that people have innate psychological needs in terms of com-
petence, autonomy and relatedness. Intrinsic motivation to undertake
an activity comes particularly from the need to feel competent and
autonomous (Deci & Ryan, 2000). Extrinsic incentives in the form of
tangible rewards can undermine an individual’s feelings of competence
by reinforcing the message that they require rewards to be motivated,
rather than allowing them to feel they can be motivated themselves.
Hence, once the rewards are withdrawn, intrinsic motivation has been
crowded out rather than maintained or crowded in Deci and Ryan
(1980). These ideas were developed as part of cognitive evaluation
theory, which is considered a sub-theory within SDT (Ryan et al.,
2021). We argue this theory is compatible with our main hypothesis,
that those with higher intrinsic motivation could be more susceptible
to crowding out from monetary incentives, compared to those with low
motivation, who have less potential for crowding out to begin with.

Another theoretical perspective, based more in the economics lit-
erature, has a stronger focus on how an extrinsic incentive can affect
task perception. Crucially, such a theoretical perspective suggests that
the individual undertaking the task has incomplete information about
the nature of the task. An extrinsic monetary incentive can thus be
seen as bad news about the nature of the task, in that it suggests
that the principal who sets the task has information that it is costly
to undertake (Bénabou & Tirole, 2003). In a similar vein, individuals
may be intrinsically motivated to undertake a task that has pro-social
benefits, to improve their image (social image or self-image). An ex-
trinsic monetary incentive can undermine this motivation by suggesting
ulterior motives; the individual is no longer motivated by the pro-social
benefits, but partly or mostly by the private monetary reward they
receive. This is termed an “overjustification effect’’, explained in this
instance by the additional noise in understanding a signal about an

individual’s motive (by an external party or introspectively) when they
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undertake a pro-social activity associated with a private award (Bén-
abou & Tirole, 2006). Again, our main hypothesis is compatible with
these two theories in that higher initial intrinsic motivation is more
susceptible to crowding out from extrinsic incentives.

All of these theories point to the importance of context in terms of
underlying intrinsic motivation, and likely response to incentives. Our
study relates to other lab studies, where some form of task like a puzzle
or a real effort task is undertaken in the lab or lab-in-the-field (Deci,
1971; DellaVigna & Pope, 2018; Pokorny, 2008). Lab studies have
revealed many important insights for contexts such as education and
work (Deci & Ryan, 1980; Gneezy et al., 2011; Ryan & Deci, 2020);
though caution of course must be used when applying the results to
a specific context. Given these points, we thus focus the rest of this
literature review mainly on lab or lab-in-the-field studies.

Monetary incentives have two important dimensions to consider:
applying a monetary incentive compared with no incentive; and size
of monetary incentive. Both these dimensions are at the heart of a
V or inverse V shape, with the pointy end of the V demonstrating
the response to a monetary incentive compared with no incentive.
Both Gneezy and Rustichini (2000) and Heyman and Ariely (2004)
explain their V shaped finding by noting the crowding out potential
of money itself. They argue that the move from putting in effort vol-
untarily, to being paid, undermines intrinsic motivation, regardless of
the size of the monetary incentive. Hence, a larger monetary incentive
will compensate individuals enough to see them increase their effort, as
the crowding out is somewhat constant across levels of the monetary
incentive. Gneezy and Rustichini (2000) recommend to “pay enough
or don’t pay at all’’. The treatments in these studies are varied only
at the between subject level, and do not account for heterogeneity of
motivation.

A further examination of the Gneezy and Rustichini (2000) data
by Rydval and Ortmann (2004) demonstrates that between subject
heterogeneity within treatment groups is higher than treatment differ-
ences, and that there are likely differential effects of the incentives
across the distribution. It appears the very low payment treatment
impacts the lowest performers more, which is counter to our hypothesis
that crowding out will be greater among high performers. However, we
argue our task relies less on ability compared to the IQ test employed
by Gneezy and Rustichini (2000). Furthermore, with only a between
subject comparison of incentives, their data cannot provide the fuller
picture that our within- and between-subject design can.

Pokorny’s (2008) finding of an inverse V pattern shows that crowd-
ing out can be dependent on the size of the monetary incentive too.
Hence, they recommend “pay — but do not pay too much’’. They
explain their results with reference dependent preferences, arguing
student subjects try to achieve just their expected earnings from a
lab experiment. This finding is consistent with the minimum threshold
treatment in Kajackaite and Werner (2015). A third finding in the
literature of a monotonic pattern of incentive size and increases in
effort (DellaVigna & Pope, 2018) suggests either no crowding out with
monetary incentives, or any crowding out is outweighed by the power
of the incentive. However, we note that small monetary incentives
have small or no statistical effect in the study by DellaVigna and
Pope (2018), meaning “pay enough or don’t pay at all’’ may still be
a reasonable rule to apply in this case. Again, all of these papers rely
on between subject treatments only.

Additionally, studies have looked at a range of non-monetary ex-
trinsic incentives, such as charity payments, which are often found to
have significant power for increasing effort. This power holds even
compared with monetary incentives, particularly smaller monetary
incentives (DellaVigna & Pope, 2018; Heyman & Ariely, 2004; Imas,
2014). These incentives can be hypothesised to not crowd out intrinsic
motivation, hence their effectiveness. It remains to be seen whether a
lack of crowding out from charity incentives applies to the same extent
3

across a heterogeneous population.
The importance of underlying intrinsic motivation for the given
task has been widely acknowledged, but less has been done to look at
incentive size and how this interacts with low or high levels of intrinsic
motivation. Takahashi et al. (2016) compares what they assert is a
boring task, and an interesting task. They find a monotonic response
to incentives for the boring task, and an inverse V (a la Pokorny, 2008)
for the interesting task. Thus, they find higher monetary incentives
can crowd out motivation more when subjects are more motivated on
average. Giusti and Dopeso-Fernández (2020) also find performance-
based incentives are more effective for a boring task, compared with
an interesting one. Both of these studies are thus consistent with
our hypothesis that crowding out will be more likely when intrinsic
motivation is high.

In terms of heterogeneous motivation for the same task, Taylor
(2020) looks at low versus high scorers on the CRT cognitive test. They
find the low scorers are responsive to a monetary incentive, whereas
the high scorers are not, suggesting the low scorers have low scores
due to a mixture of low ability and low motivation. They do not test
incentives of different sizes, however. Pascual-Ezama et al. (2013) also
separates subjects by motivation for a puzzle task and finds differences
depending on motivation levels. However, these differences are in
response to monitoring regimes rather than incentive sizes, which they
did not investigate. Finally, Dessí and Rustichini (2015) experimentally
manipulates intrinsic motivation, finding in the high motivation treat-
ment incentives are not effective, and in the low motivation treatment
they are, again consistent with our hypothesis. We contribute to this
literature by looking within the same task, with varying levels of
incentive size and type, and measuring baseline intrinsic motivation
before incentives are applied.

In terms of empirical evidence of drivers of intrinsic motivation
itself, Segal (2012) provides evidence that links intrinsic motivation
to personality traits. More widely, research in neuroscience shows the
important role of subjective feelings in underlying intrinsic motiva-
tion (eg. Lee & Reeve, 2017). Thus, there is a suggestion of a more
transient component of intrinsic motivation. Indeed, an immediate
change in neurological state can be seen when extrinsic incentives
act to crowd out intrinsic motivation (Ma et al., 2014). Other studies
in the education and labour literatures show how effort is related
to non-cognitive abilities, which are defined as “personality traits,
goals, character, motivations, and preferences that are valued in the
labour market, in school, and in many other domains’’ (Kautz et al.,
2014). For example, Cubel et al. (2016) find neurotic subjects are less
productive and conscientious subjects are more. Gneezy et al. (2019)
find evidence of higher motivation among Chinese students than US,
given a stronger response to incentivisation among US students. There
are mixed findings in the literature however, such as Staněk and Krčál
(2019) who find patience does not explain unincentivised test scores
(which are more influenced by intrinsic motivation), but does correlate
with incentivised test scores. Overall, there is a large body of evidence
to suggest these non-cognitive abilities in general, including intrinsic
motivation, are important for labour, educational and other lifetime
outcomes (Balart et al., 2018; Gneezy et al., 2019; Hitt et al., 2016;
Kautz et al., 2014; Segal, 2012).

Our contribution is in testing how extrinsic incentives of differing
size and type interact with underlying intrinsic motivation. We do so
using a heterogeneous population undertaking the same task, so that
we can better understand whether heterogeneity in underlying intrinsic
motivation can lead to differing levels of crowding out (or in) of intrin-
sic motivation in response to extrinsic incentives. Testing two levels of
monetary incentive is important to unpack whether size of monetary
incentive matters to crowding out across the heterogeneous group.
Testing a non-monetary incentive is important to understand how
low and high motivation groups respond to a non-monetary extrinsic

incentive.
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Table 1
Experimental activities timeline.

Between subject treatment group Practice round Round 1 Round 2 Round 3

Control group Effort task explained and
practice round given.

Effort task with no
incentives.

Effort task with no incentives. Effort task with no
incentives.

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

Effort task with extrinsic
incentive, type depending on
treatment group.

Task time limit 2 min 5 min 5 min 5 min
3. Method

3.1. Theory

Here we consider a very simple descriptive model so that we are
able to inform our experimental design, generate our hypotheses and
interpret our results. Let us assume effort level is directly observable,
and is the result of two components; intrinsic motivation and extrinsic
motivation. Let us also assume that when both intrinsic and extrinsic
motivation contribute to effort, we cannot observe how much each
component contributes. This simple model has two main implications.
First, when we observe effort level with no extrinsic incentive, we are
observing effort as a result of intrinsic motivation only.

The model’s second implication relates to observing crowding out
of intrinsic motivation due to an extrinsic incentive. We can only be
certain we are observing crowding out when the reduction in effort
from crowding out is larger than the increase in effort from the extrinsic
motivation provided by the incentive. If we observe an increase in effort
with an incentive compared with no incentive, we cannot determine
whether the increase in effort is due to the extrinsic motivation being
larger than the crowding out of intrinsic motivation, or whether intrin-
sic motivation is unchanged or even crowded in (increased). However,
we can remove the extrinsic incentive and observe intrinsic motivation
again, given a no-incentive observation will give us effort from intrinsic
motivation only.

Hence, we have the rationale for our three round within- and
between-subject experimental design: initial intrinsic motivation is ob-
served in round 1; effort due to both intrinsic and extrinsic motivation
is observed in round 2 when the incentive is applied; and change
in intrinsic motivation is observed in round 3, when the incentive is
removed. This full design is shown in Table 1 in the experimental
design section below. The difference between round 2 and round 1
shows the how the combination of intrinsic and extrinsic motivation
compares with just initial intrinsic motivation. Round 3 versus round
1 shows how post-incentive intrinsic motivation compares with initial
intrinsic motivation. A comparison between rounds 3 and 2 shows us
the size of the extrinsic motivation if we assume removing the incentive
does not significantly change intrinsic motivation. This assumption
implies that it is only the application of the incentive that changes
intrinsic motivation. We return to this point in our discussion at the end
of this section. Overall, this design also allows us to measure difference-
in-differences between treatment groups. Finally, our baseline measure
of intrinsic motivation in round 1 means we can compare changes be-
tween subjects with differing levels of underlying intrinsic motivation,
and observe any heterogeneous effects of extrinsic incentives.

We now discuss how each incentive may impact individuals with
low versus high initial intrinsic motivation for a task, in light of the
literature outlined in the previous section. We start by considering the
monetary incentives and an individual with low underlying intrinsic
motivation for a task (low type). Their intrinsic motivation is unlikely
to be significantly crowded out, due to its low starting point. Addi-
tionally, monetary incentives are unlikely to crowd in their intrinsic
motivation either. This assertion follows from both SDT and Bén-
abou and Tirole (2003). Monetary incentives either undermine/confirm
already low feelings of autonomy and competency (as per SDT) or
reinforce the initial belief about the high cost of undertaking the
4

task (as per Bénabou & Tirole, 2003). Thus, we predict there will
be little change in already low intrinsic motivation due to any of
the extrinsic incentives. Therefore, effort will be highest under the
high power incentive, when applied in round 2, and lowest with no
incentive.

For those with high initial intrinsic motivation for a task (high
types), there is considerable scope for potential crowding out. As out-
lined in the previous section, there is mixed evidence in the literature
as to whether the size of the monetary incentive impact the level of
crowding out or whether all monetary incentives have a similar impact
on crowding out regardless of size. This latter relationship would sug-
gest that effort level when the low monetary incentive is applied could
be lower than no incentive, as the crowding out of intrinsic motivation
will be higher than the extrinsic motivation from the incentive. The
high power incentive is likely to more than offset any crowding out
of intrinsic motivation. This would imply we would observe a V shape
in effort level between incentives in round 2. Once the incentives are
removed, we should observe similar levels of crowding out from both
the low and high monetary incentives.

However, it is also possible that the low monetary incentive will be
low enough that it will not significantly crowd out intrinsic motivation.
According to SDT, this would mean that the incentive is not perceived
as undermining autonomy or competence, but instead as a token of
support. Alternatively, it reinforces the idea that the task is not par-
ticularly costly to undertake (as per Bénabou & Tirole, 2003). A high
power monetary incentive may have the opposite effect and thus crowd
out intrinsic motivation. While the size of the high power incentive may
offset any crowding out effect when applied, we would observe reduced
effort when it is removed; thus, concluding it has crowded out intrinsic
motivation. In the most extreme case we could observe an inverse V
shape comparing effort between treatment groups in round 2.

We also consider a non-monetary extrinsic incentive, as the liter-
ature shows this type of incentive may be effective, and potentially
less prone to crowding out. It is useful to understand how such an
incentive interacts with a heterogeneous population. As with monetary
incentives, we argue that our charitable donation incentive is unlikely
to crowd out motivation in a low type due to the lack of existing
motivation to crowd out. Might it crowd in motivation? Again, theory
suggests this is unlikely, though it needs empirical testing to confirm. A
charitable donation provided as an extrinsic incentive may not directly
support feelings of autonomy and competency. However, it may create
a positive feeling about the task, for example by associating the task
with feelings of relatedness (pro-sociality) to the wider community (as
the third innate psychological motivator according to SDT). From the
perspective of Bénabou and Tirole (2003), the provision of an extrinsic
incentive may reinforce to a low type the idea that the task is costly to
undertake. However, we may think that a charity incentive is perceived
to provide lower extrinsic motivation than an equivalent monetary
incentive. Thus, there is a chance that a charity incentive may be seen
as good news about the nature of the task. Therefore, under both these
theoretical perspectives we cannot rule out that it may in fact increase
intrinsic motivation for low types.

A similar logic applies with regards to high types and the charity
incentive. It seems unlikely that a charity incentive would crowd out
intrinsic motivation. Given high types are already highly motivated, it
also seems unlikely the charity incentive would crowd in motivation as
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there may be little or no scope for this increase. Or, perhaps intrinsic
motivation is increased but it is unobservable as effort is already
maximised.

Our three round experimental design (no incentive, incentive, no
incentive) allows us to more thoroughly investigate the extent to which
extrinsic incentives impact intrinsic motivation. It also provides a base-
line measure of intrinsic motivation, which we categorise as low or
high. However, there is a possibility that the design may also impact
intrinsic motivation; that is, providing the task first with no incentive
may influence subjects’ relationship with the task, as could removing
the incentive. This is not a limitation so much as an element of the
nature of the task that should be considered when interpreting the
results and comparing to other studies.

The implication for initial intrinsic motivation is that subjects will
be more familiar with the task given they have completed a round of
the task before receiving an extrinsic incentive. Thus, they will have
some pre-conceived ideas about the nature of the task and the cost of
undertaking it. However, they are still relatively unfamiliar with it and
an extrinsic incentive could still shape their perception of the task or
indeed undermine their feelings of competence and autonomy. Impacts
here may be less strong than if they were incentivised in round 1, which
they are not in our study.

In terms of round 3, again the removal of a previous incentive may
impact intrinsic motivation. First, it could reduce negative associations
with the task as it has been given back to them without incentivisation,
thus increasing intrinsic motivation beyond what it was during round
2 when the incentive was applied. In the opposite direction, intrinsic
motivation could be even lower than round 2 due to loss aversion.
Thus, we assume round 3 effort is a good proxy for intrinsic motivation
levels in round 2, given the direction of further changes in intrinsic
motivation from round 2 to 3 are ambiguous. These factors could alter
the interpretation of our results, and could be fruitfully explored in
future research. For our study, we argue that the interpretation of
observed effort outlined in this section is sufficient as the interaction
between intrinsic motivation and extrinsic incentives will be the main
factor driving our observed effort levels in our experiment. Indeed, this
three round within-subject aspect of our design, alongside this specific
interpretation, is a core part of the intrinsic motivation and extrinsic
incentive literature (eg. Deci, 1971).

In the rest of this section we outline our experimental design. Then,
we discuss the specific hypotheses we test and our predictions. Finally,
we provide details on our analytical approach to test the hypotheses.

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. Subjects remained in a
session for between 1 h and 1 h and 45 min, depending on how fast they
completed the final survey. On arrival, subjects were randomly seated,
signed consent forms and provided overview instructions in hard copy.
Further instructions were handed out as needed and read aloud (see
online appendix).

The activities section of the experiment incorporated multiple rounds
of a word encoding real effort task (Erkal et al., 2011), programmed
using zTree (Fischbacher, 2007). 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). Using a real effort task
also helps make our results comparable with other recent lab studies
on crowding out (eg. DellaVigna & Pope, 2018; Heyman & Ariely,
2004; Kajackaite & Werner, 2015; Pokorny, 2008). We measure relative
performance in the real effort task on the intensive margin as it unlikely
that we will fully crowd out effort in a lab based real effort task (Araujo
et al., 2016; Erkal et al., 2018).
5

d

An example screenshot of the task is shown in Fig. 1. The task
consists of correctly inputting numbers in the boxes below the 5 ran-
domly 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 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. The
outcome variable measured from the task is words completed per
minute, which we call performance.

We label our outcome variable performance rather than effort to be
accurate with our terminology. Our task is known in the literature as
a real effort task, as it is simple to complete and therefore primarily
measures effort over ability and learning. However, as Eriksson et al.
(2009) show, mistakes in a real effort task can mean there is a gap
between correct submissions (performance/output) and what they label
effort (all submissions, correct and incorrect). We expect mistakes to
be lower in our real effort task compared to that found by Eriksson
et al. (2009), as their task involved adding four two digit numbers
together and ours is an easier matching task, though we acknowledge
a limitation in our study is that we did not record number of mistakes.
The learning effect we find in our control group (see Results section)
further demonstrates the importance of acknowledging the distinction
between effort and performance, as it may be that effort is remaining
similar over time while words completed per minute (performance)
is increasing. However, we maintain that the simplicity of the “real
effort’’ task utilised means that our observed performance will be highly
correlated with our latent variable of interest, intrinsic motivation.
We account for learning in our task over time using a difference-
in-differences analytical approach, and discuss whether this approach
sufficiently controls for learning in Section 4.3.1.

Details of the activities section are shown in Table 1, and are
consistent with the three round design discussed in the theory section.
Subjects started with a 2 min practice, to briefly familiarise themselves
with the task. The first round was 5 min without incentives or mention
of incentives, thus providing a measure of intrinsic motivation. In round
2, subjects were told that they would be given the same task again, for
another 5 min. The control group were provided with no incentives
nor mention of incentives. All other subjects were given an incentive
to complete each word depending on their between subject treatment
group — see Section 3.2.1. In round 3, all subjects were given the real
effort task for another 5 min, with no incentives, to understand intrinsic
motivation after the incentive is applied.

A cash payment at the end of the experiment was made for round
2 (depending on treatment and number of words completed). Thus,
the control and charity treatment groups received no payment for their
participation in this part of the experiment. The low and high power
treatment groups received an average of $1.03 and $21 respectively
for their performance in round 2 (see Table 5 in the results section for
mean performance by round and treatment). After this portion of the
activities were completed, the subjects undertook further tasks which
provided the rest of their payments.3

A particularly important aspect of the design according to the theory
covered in the Background section is subjects’ information about the
nature of the task, and their information about extrinsic incentives.
Thus, the instructions were designed such that the task was framed
neutrally, so as to avoid explicitly encouraging or discouraging effort.
Furthermore, information about incentives was only provided for the
current round of the real effort task. Future rounds were not mentioned
to avoid subjects speculating internally about incentives provided in
future rounds.

3 These tasks included a time preference task (earnings of between AUD$10
nd AUD$20 in vouchers) and AUD$20 for participating in a survey and
iscrete choice experiment on health.
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Fig. 1. Example screen of real effort task given to subjects, with the code for the first letter of the “word’’ completed.
Table 2
Between subject treatment groups.

Treatment group Incentive applied (in round 2 only)

Control None
Low power $0.05 per word
High power $1 per word
Charity Two words plants one indigenous tree

within Victoria (equivalent to $1 per word)

To minimise the extent to which subjects were influenced by trying
to please the experimenter with their performance (Zizzo, 2010), we
made it clear at the commencement of the session that an administra-
tion assistant would be paying the subjects in a private, neighbouring
room. This arrangement increased the level anonymity of the data
collection process, without making it too salient to the subjects to
suggest a certain way of acting.

3.2.1. Between subject treatments
The four between subject treatment groups are shown in Table 2.

The incentives provided in round 2 include none for the control group,
AUD$0.05 per completed “word’’ completed for low power, and AUD$1
per word for high power. The charity treatment group were told in
round 2 that “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 was
Tree Project, who state that every AUD$2 donated leads to one tree be-
ing planted.4 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. To ensure credibility of donations, subjects
were also told that a session-level donation receipt would be emailed
to them to prove the donation had been made.

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, to avoid oversampling this population.

4 http://www.treeproject.org.au/, accessed 23 August, 2016.
6

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 advertise-
ment and email are included in the online 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’’. Subjects
signed up by replying to the “BCC’’ email they were sent, or directly
emailing the contact email. They were then given a list of available
session times.

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 roughly 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. One smaller extra session was run at 12pm for the control
treatment to supplement the numbers. Email addresses associated with
each session time were recorded in order to send reminders for session
times. All data recorded from the actual sessions were anonymised, as
per the study’s ethics and to reduce potential experimenter demand
effects. We collected a number of variables for each subject, allowing
us to conduct rigorous balance tests of treatment groups. Overall, we
had a strong randomisation procedure, but given the heterogeneity of
our subject pool and the variation in no shows each session, we spend
the first part of the Results section extensively considering the balance
of the treatment groups.

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 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 lab experiment
increases sign up rates threefold compared with no mention of mone-
tary reward, but does not impact the measured pro-social 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 performance, until the relevant point of the

http://www.treeproject.org.au/
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experiment. Additionally, we note that the minimum wage at the time
was just under $18 an hour, so the minimum advertised payment
is not significantly higher than minimum wage for 1.5 h of time.
The campus location would require driving and paying for parking
or catching public transport for most people, hence the payment does
indeed roughly match time and transport costs for subjects. Thus, it is
unlikely we systematically recruited money-motivated subjects.

3.4. Hypotheses

The purpose of this paper is to better understand how extrinsic
incentives affect performance and intrinsic motivation across a hetero-
geneous population. We test three sets of hypotheses across the full
sample, plus high and low motivation sub-samples. These three sets are
based around the three difference-in-differences: round 2 versus round
1, round 3 versus round 1 and round 3 versus round 2. We compare
each incentive treatment to the control, as well as high power versus
low, and high power versus charity. As these comparisons suggest a
number of hypotheses we summarise our predictions in this section
rather than comprehensively list them all.

Many of our hypotheses are tested using difference-in-differences
relative to performance in the control group. Thus, it is important to
first consider how performance might evolve over the three rounds in
the control. We suspect that motivation will remain similar across the
three rounds in the control group, but we note the potential for learning
effects, as discussed in Section 3.2. Hence, in the results Section 4.3.1,
we look for learning effects in the control group, before our formal
hypothesis testing. We also consider whether any observed learning
effects will impact our hypothesis testing, by looking for evidence of
differentiated learning effects between treatment groups. For ease of
exposition, in the rest of this section we assume that learning effects are
sufficiently controlled for using the difference-in-differences approach.

Our first set of hypotheses consider round 2 performance relative
to round 1. Round 1 performance consists of intrinsic motivation only,
whereas round 2 performance includes extrinsic motivation from the
incentive, plus intrinsic motivation which may be affected by the
incentive type and size. Our hypotheses are based on the premise
that intrinsic motivation will be crowded out by monetary incentives
in the high motivation group, but not in the low motivation group.
Hence, we expect that in round 2, the low power monetary incentive
will lower performance for the high motivation group, and increase
performance for the low motivation group. These counteracting effects
lead to an ambiguous effect for the full sample. The high power
monetary incentive will increase performance across all groups and
the charity incentive will increase performance across all groups. This
latter prediction is because we suspect the charity incentive will not
crowd out motivation, and indeed may crowd in motivation in the low
motivation sub-sample as explained in the theory section above.

Our second set of hypotheses consider round 3 performance relative
to round 1. This comparison allows us to measure the change in
intrinsic motivation from before the incentive was applied, to after
its removal (that is, any crowding out). Following on from above, we
predict that relative to the control, the monetary incentives will lower
performance to a similar extent in the high motivation group (crowd
out). They will have little effect on the low motivation group. The
charity incentive will increase performance in the low motivation group
(crowd in), and have no impact on the high motivation group.

Our third set of hypotheses consider round 3 performance relative to
round 2. This comparison allows us to measure the size of the extrinsic
motivation from the incentive, given we expect intrinsic motivation to
differ from rounds 1 to 2, but be similar from rounds 2 to 3 (although
our design cannot rule this out, as discussed in the theory section).
We expect relatively homogeneous effects across the full sample and
two sub-samples. However, we note diminishing marginal returns may
mean for example that there is little difference in the low versus high
power incentives for the high motivation sub-sample. With that point
in mind, we expect the high power incentive will see at least as large
a drop in effort as the low power and charity incentives. All incentives
7

will have a drop in effort from round 2 to 3 relative to the control. m
3.5. Analytical approach

We employ a combination of non-parametric and linear regres-
sion models to test our hypotheses, with a focus on the difference-in-
differences between rounds, between treatment groups. We model the
full sample, plus a high motivation sub-sample (performance is above
the median in round 1) and a low motivation sub-sample (performance
is at or below the median in round 1).

We first estimate the significance of the difference-in-differences
between treatments using a non-parametric Mann–Whitney U test.
Then we estimate the following linear regression model using OLS:

𝑝𝑖,𝑟 = 𝛼 + 𝜷𝑟𝒓 + 𝜷𝑡𝒕𝑖 + 𝜷𝑟𝑡(𝒓⊗ 𝒕𝑖) + 𝜖𝑖,𝑟. (1)

In this model, 𝑝𝑖,𝑟 is performance level for individual 𝑖 in round
𝑟, 𝛼 is the intercept coefficient, and 𝜷𝑟 is a vector of coefficients on
dummy variables for the round, 𝒓, relative to round 1. These coefficients
will show any changes in performance in rounds 2 and 3, relative to
round 1, for the base treatment group (control). Thus, they measure
how performance evolves over the three rounds for the baseline control
treatment.

The vector 𝜷𝑡 is coefficients on the dummy variables for the treat-
ment group of individual 𝑖, 𝒕𝑖, relative to the control. This coefficient
will test whether there is any difference in round 1 performance (base
round) between the treatment groups and the control group (base
treatment group). As there is no differences in the treatment groups
to this point, these coefficients serve as a randomisation check.

Next, 𝜷𝑟𝑡 is a vector of coefficients on the vector of all interactions
etween rounds and treatment groups, (𝒓 ⊗ 𝒕𝑖). These coefficients
rovide comparisons of the difference-in-differences of the treatment
roups and rounds, relative to control. We test the full set of hypotheses
sing F-test for the relevant combination of coefficients, as explained
n the results section.

Finally, 𝜖𝑖,𝑟 incorporates the error terms. When estimating this
odel, standard errors are clustered by individual to account for the
anel nature of the data.

. Results

.1. Balance tests and data cleaning

Due to the heterogeneous nature of the sample, we start by under-
aking a balance test to double check the randomisation procedure. We
ote that we first drop one subject from all analysis as they did not
omplete the practice round due to technical issues, leaving an initial
ample size of 178. The subject’s round 1 performance was low com-
ared to their other rounds, likely due to the lack of a practice round.
able 3 shows a multinomial logit balance test between treatments.
he model estimates the likelihood of a subject being in a particular
reatment group, using the main observed covariates of the subjects
s predictors. Each coefficient shown is relative to the control group
base category). We include impatience, present bias, future bias and
aist-to-height ratio, which are all measured from the latter part of

he experiment. Overall, the model is not statistically significant; only
wo coefficients of the 27 are significant at the 5% level. Therefore, the
bservables do not predict assignment to any specific treatment group,
hich suggests there are not any systematic differences between the

reatment groups.
Next, we test for differences in round 1 performance. There should

e no treatment group differences here as all subjects received the
ame treatment up until this point. Table 4 shows round 1 perfor-
ance distribution. We perform a non-parametric Kruskal–Wallis test

or differences in the distribution of the treatment groups. This yields
𝑝-value of 0.141, again showing no systematic differences between

reatment groups.
However, we note the high power treatment does have a higher
inimum, 25th percentile and median than the other treatments. This
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Table 3
Multinomial logit balance test between treatments.

Dependent variable:
Treatment group (relative to control)

Low power High power Charity

Constant −0.804 −1.241 0.858
(2.911) (2.988) (2.928)

Age −0.006 −0.020 −0.005
(0.017) (0.018) (0.017)

Female −0.469 −0.011 0.092
(0.440) (0.450) (0.447)

Education years 0.024 0.020 −0.036
(0.156) (0.160) (0.157)

Personal income −0.004 0.006 0.005
(0.008) (0.008) (0.008)

Impatience −0.060 −0.019 0.091
(0.090) (0.091) (0.089)

Present bias 0.826 0.754 0.470
(0.587) (0.598) (0.610)

Future bias 1.225∗∗ 1.138∗∗ 0.505
(0.541) (0.542) (0.539)

Waist-to-height ratio 1.723 2.108 −2.004
(3.140) (3.147) (3.178)

Treatment group N 46 44 44

Total N 178
Log Likelihood −238.630
LR test 𝑝-value 0.881

Notes: Standard errors are in parentheses. ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.

Table 4
Distribution of first round performance (words per minute) by treatment on the full
data set.

Treatment Percentile

Min 25th Median 75th Max

All 1 3.2 3.6 4.2 6.4
Control 1.4 2.95 3.6 4 6
Low power 1.4 3 3.4 3.95 5.8
High power 2.4 3.55 3.80 4.2 5.6
Charity 1 3.2 3.6 4.25 6.4

difference is picked up in a non-parametric Mann–Whitney U Test,
which has a 𝑝-value of 0.058 when comparing round 1 performance
between the high power and control. This difference shows up in the
difference in difference modelling too.

Thus, we take a precautionary approach and drop the lowest 5th
percentile of the sample, based on round 1 performance. This removes
10 individuals with a score of 2 words per minute or less in round 1,
leaving 40 in the control, 41 in low power, the original 44 in high
power and 43 in the charity treatment. Now, the Kruskal–Wallis test
for round 1 performance yields a 𝑝-value of 0.479 and the Mann–
Whitney U Test comparing round 1 performance between the high
power and control has a 𝑝-value of 0.215. The balance test for this
reduced treatment is essentially the same as shown Table 3, with the
same level of statistical significance on the same two of 27 coefficients.

Thus, we undertake all further analysis with the marginally reduced
sample. We include analysis on the full data set in the appendix and
discuss any implication from dropping these individuals in the results
in Section 4.4 at the end of the Results.

4.2. Summary statistics

Table 5 summarises the main demographics collected on the study
subjects. We do not make any claims of representativeness, rather we
aimed to have a heterogeneous subject pool for demographic variables
such as age and income. We also aimed to have balanced treatment
groups, through random assignment, as covered previously. The subject
pool is mostly non-students (72%) and entirely non-undergraduate
8

Table 5
Summary statistics.

Statistic N Mean St. Dev. Min Max

Demographics

Age 168 36.3 14.6 19 78
Education years 168 14.7 1.4 11 16
Personal income 168 36.4 32.8 10 138
Female 168 0.58

Performance (Words per minute)

Round 1 168 3.7 0.8 2 6
Round 2
Control 40 3.9 0.8 2 6
Low power 41 4.1 0.8 2.6 6.2
High power 44 4.2 0.7 2.4 5.8
Charity 43 3.9 0.9 2.4 6.6
Round 3
Control 40 4.0 0.9 2.4 5.8
Low power 41 4.0 0.8 3 6
High power 44 3.9 0.8 2 6
Charity 43 4.1 0.9 2.2 6.6

Total earnings ($)

Controla 40 33.07 3.96 30 40
Low power 41 33.63 3.27 30.80 40.95
High power 44 53.03 4.57 42 65
Charitya 43 32.12 3.42 30 40

Notes:
aAll earnings in these Treatments were from completing subsequent tasks that are not
part of this paper.
Personal income is a categorical variable, but is included as a continuous variable using
the category mid-points.

students. Overall, the sample is younger and better educated compared
with recent census data for the study location. The gender split was
slightly higher for females, at 58%.

Performance in terms of words completed per minute in each round
is summarised in the middle section of Table 5, with rounds 2 and 3
shown at an overall level and by treatment. Mean performance in each
round by treatment is shown visually in Fig. 2. Performance 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
and high power). In these two treatments, performance is increasing
between each round except for rounds 2 to 3, where there is a decrease,
most noticeably in high power.

Summary statistics of total earnings by subject in each treatment is
shown at the bottom of Table 5. Note that all earnings in the control
and charity treatments came after the real effort task analysed here, as
outlined in Section 3.2.

4.3. Hypothesis testing

We present the difference-in-differences modelling to test our hy-
potheses in Tables 6 and 7, as outlined in Section 3.5. We start by
briefly summarising these results, before discussing them in relation to
each of our hypotheses.

In the top half of Table 6 we present p-values from the non-
parametric Mann–Whitney U test for the difference in performance
between rounds, for each treatment compared with control, and each
of the treatment groups compared with high power. The first three
rows of results are for the full sample, then next three or for the high
motivation sub-sample, followed by the low motivation sub-sample.
The bottom half of the table repeats the top half, but using the linear
model presented in Table 7 to calculate the p-values.

Table 7 shows a difference-in-differences model estimated using
OLS, as per Eq. (1) in Section 3.5. Column (1) presents the estimates
for the full sample, column (2) the high motivation sub-sample and
column (3) the low motivation sub-sample. The dependent variable is
performance level in each round, meaning each individual has three
observations.
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Fig. 2. Average performance (words per minute) in each round, by treatment group.
Table 6
Two-sided p-values for difference-in-differences of performance between each treatment group and control, and each treatment group and high
power, between rounds.

Difference-in-differences: p-value

Control vs High power vs

Low power High power Charity Low power Charity

Mann–Whitney U test
Full sample
R1 to R2 0.007∗∗∗ 0.128 0.646 0.314 0.046∗∗

R1 to R3 0.969 0.005∗∗∗ 0.879 0.002∗∗∗ 0.006∗∗∗

R2 to R3 0.020∗∗ 0.000∗∗∗ 0.469 0.025∗∗ 0.000∗∗∗

R1 > median
R1 to R2 0.087∗ 0.833 0.332 0.045∗∗ 0.334
R1 to R3 0.976 0.001∗∗∗ 0.299 0.000∗∗∗ 0.021∗∗

R2 to R3 0.300 0.000∗∗∗ 0.794 0.008∗∗∗ 0.000∗∗∗

R1 ≤ median
R1 to R2 0.041∗∗ 0.006∗∗∗ 0.734 0.297 0.015∗∗

R1 to R3 0.923 0.954 0.231 0.893 0.363
R2 to R3 0.040∗∗ 0.022∗∗ 0.481 0.566 0.002∗∗∗

Linear model (see Table 7)
Full sample
R1 to R2 0.004∗∗∗ 0.049∗∗ 0.681 0.607 0.022∗∗

R1 to R3 0.873 0.010∗∗ 0.919 0.010∗∗ 0.009∗∗∗

R2 to R3 0.007∗∗∗ 0.000∗∗∗ 0.625 0.017∗∗ 0.000∗∗∗

R1 > median
R1 to R2 0.147 0.779 0.159 0.070∗ 0.226
R1 to R3 0.993 0.001∗∗∗ 0.291 0.000∗∗∗ 0.015∗∗

R2 to R3 0.162 0.000∗∗∗ 0.976 0.015∗∗ 0.001∗∗∗

R1 ≤ median
R1 to R2 0.010∗∗ 0.002∗∗∗ 0.497 0.221 0.009∗∗∗

R1 to R3 0.873 0.924 0.283 0.998 0.431
R2 to R3 0.024∗∗ 0.015∗∗ 0.524 0.339 0.003∗∗∗

Notes: R1 is shorthand for round 1, etc. Tests for the linear model are t-tests for single coefficients, and F-tests for multiple, using clustered
standard errors as per Table 7. ∗p < 0.1; ∗∗p < 0.05; ∗∗∗p < 0.01.
t
p

After the constant term, the first two variables in Table 7 are round
ummies, relative to round 1 (base round). These identify the changes
n performance between rounds 2 and 3 and round 1 for the control
roup (base treatment).
9
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The next three variables in descending order are dummies for each
reatment. These coefficients identify whether there is any difference in
erformance between the incentive treatment groups and the control
roup in round 1 (base treatment and base round). There are no
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Table 7
Difference-in-differences models of rounds 1 to 3, including all treatments.

Dependent variable:
Words/minute in each round

All R1 > median R1 ≤ median
(1) (2) (3)

Constant 3.650∗∗∗ 4.242∗∗∗ 3.114∗∗∗

(0.121) (0.127) (0.104)
Round 2 0.200∗∗∗ 0.242∗∗∗ 0.162∗∗

(0.047) (0.071) (0.063)
Round 3 0.335∗∗∗ 0.379∗∗∗ 0.295∗∗∗

(0.062) (0.096) (0.083)
Low power 0.057 0.113 0.086

(0.169) (0.198) (0.125)
High power 0.195 0.012 0.141

(0.158) (0.161) (0.136)
Charity 0.057 0.247 0.030

(0.177) (0.198) (0.134)
Low power*R2 0.195∗∗∗ 0.147 0.238∗∗

(0.067) (0.101) (0.092)
High power*R2 0.155∗∗ −0.027 0.394∗∗∗

(0.078) (0.095) (0.125)
Charity*R2 −0.028 −0.142 0.062

(0.068) (0.101) (0.091)
Low power*R3 −0.013 −0.001 −0.017

(0.081) (0.127) (0.106)
High power*R3 −0.303∗∗∗ −0.517∗∗∗ −0.017

(0.117) (0.150) (0.184)
Charity*R3 0.009 −0.146 0.129

(0.091) (0.137) (0.120)

N 168 81 87
Observations 504 241 261
Adjusted R2 0.018 0.050 0.100
F Statistic 16.382∗∗∗ 6.854∗∗∗ 9.725∗∗∗

Notes: Standard errors clustered at the individual level are in parentheses. ∗p < 0.1;
∗∗p < 0.05; ∗∗∗p < 0.01.

statistically significant coefficients here across any of the columns, as
expected with randomised treatment groups.

The three variables following are treatment dummies interacted
with the round 2 dummy. These coefficients thus show the difference-
in-differences between the treatments and the control (base treatment)
group, between round 2 and round 1 (base round). For example,
in column (1) we can see that for the full sample the increase in
performance from round 1 to 2 is statistically larger for the low power
treatment, compared with the control, at the 1% level. Individuals in
the low power treatment increased their performance from round 1 to
2 on average by 0.195 more words per minute than the control.

The final three coefficients are the treatment dummies interacted
with the round 3 dummy. As above, these show the difference-in-
differences between the treatments and the control (base treatment)
group, between round 3 and round 1 (base round). Hence, in col-
umn (1) we can see that the low power incentive has no statistically
significant difference-in-differences between round 3 and round 1 com-
pared with the control group. In order to understand the difference-
in-differences between a treatment group and the control for round
3 versus round 2, we take the relevant round 3 interaction term
and subtract the round 2 interaction term. For example, for the low
power incentive, performance drops by 0.208 relative to the difference
observed in the control group. To compare the low power treatment
group with the high power, we just compare the differences directly
(for example −0.208 versus −0.458 for the full sample). The other
component in the change in effort from round 2 to 3, given by the
difference between round dummies, occurs for both treatments, so
cancels out. Hence, these differences in treatment-round interactions
are the parameters we compare statistically to provide the relevant
results in Table 6.

4.3.1. Learning effects
We first consider how performance evolves over the three rounds

in the control. For the control group, we assume motivation is similar
10
across the three rounds and look for any learning, and comment on how
it might impact the testing of other hypotheses. We can see the impact
of learning by looking at the round 2 and round 3 coefficients in Ta-
ble 7. These coefficients show changes in performance in these rounds
for the control group, relative to round 1. We find that performance for
the control group increases in each round, in the full sample and the
high and low motivation sub-samples. The learning effects are similar
across the high a low motivation sub-samples.

This finding shows the importance of using the difference-in-differ-
ences approach, as it helps control for learning effects. We acknowl-
edge the potential for differentiated learning effects between treatment
groups; however, we find no evidence of this and we find no evidence
of situations where differentiated learning could greatly impact our
results. Indeed, we see an increase in performance in the low and
high power treatments when they are applied in round 2, which could
arguably increase the speed of learning. However, no treatment groups
show a higher increase in performance compared with the control from
round 1 to 3. While learning could mask crowding out for the low
power treatment in round 3, we believe this unlikely as there is no
crowding out in round 3 for low power shown across the three columns
of Table 7, regardless of whether it increased performance in round 2
(columns (1) and (3)) or not (column (2)). Hence, we believe learning
has been sufficiently controlled for and our subsequent analysis reflects
this assertion.

4.3.2. Effect of extrinsic incentives during application
The non-parametric and parametric models presented in Tables 6

and 7 both support the following finding in relation to two our first set
of hypotheses:

Result 1a: The low power incentive has a statistically significant
positive impact on performance, relative to control, when it is applied
for the low motivation sub-sample, as well as the full sample.

This result is given by the difference-in-differences between the low
power treatment group and the control, for round 2 versus round 1
performance, and has a significance at least at the 5% level. The precise
non-parametric and linear model p-values are given in Table 6 (R1 to
R2). The performance increase for the low motivation sub-sample is
7.3%. There is mixed evidence for the high motivation sub-sample. The
Mann–Whitney U test shows it increases performance for the high mo-
tivation sub-sample too, though only at the 10% level of significance.
The linear regression has a 𝑝-value of 0.147. This finding is in line with
our prediction for the low motivation sub-sample. But, we expected a
decrease in relative performance in the high motivation group, due
to crowding out of the low power incentive being stronger than its
additional extrinsic motivation, which we do not find. Our testing of the
second set of hypotheses below helps us unpick whether a low power
monetary incentive crowds out motivation.

Next, we find:

Result 1b: The high power incentive is effective at raising per-
formance for individuals in the low motivation sub-sample relative to
control, when applied (in round 2).

This result has a 𝑝-value of 0.002 in the linear regression, and
raises performance by 12% over the control. There are mixed results
for the full sample, with the linear regression finding performance
increases for the full sample with a 𝑝-value of 0.047, but the 𝑝-value
is 0.128 in the non-parametric test. There is no difference for the high
motivation sub-sample. This finding is again only partially in line with
our prediction, which was that the high power incentive would be
effective at increasing performance in all groups. This finding could
be the result of crowding out in the high motivation sub-sample from
the high power incentive; again, we test this when we test second set
of hypotheses below.

Next, we find:

Result 1c: For the high motivation sub-sample, the low power
ncentive is more effective at raising performance than the high, when
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applied (in round 2). For the low motivation sub-sample and full
sample, there is no difference between the two monetary incentives.

For the high motivation group, this result follows from the high
power vs low power comparison shown in Table 6, and the higher
coefficient of Low power*R2 versus High power*R2 in Table 7 (which
is the relevant comparison). This finding is at the 5% level for the
non-parametric testing and at the 10% level for the linear model,
and is consistent with our original prediction noted above. We did
however expect the high incentive would have a larger effect for the
low motivation group.

Finally, we find:

Result 1d: The charity incentive does not change relative perfor-
mance when applied in round 2 compared to the control. The charity
incentive is less effective at increasing effort when applied than the
high power incentive, except for the high motivation group, for which
there is no difference.

The first part of this finding is given by the lack of significance
across all our testing for the charity incentive (difference-in-differences
for round 2 versus round 1 for the charity versus the control, eg. Char-
ity*R2 coefficients). It is contrary to our hypothesis, as we expected
the charity incentive to increase performance across all groups. We did
however expect the high power incentive to be more effective than the
charity incentive at raising effort when applied. The finding for the full
sample and low motivation sample is significant at the 5% or 1% level.

Overall, our findings show monetary incentives increase perfor-
mance in our low motivation sub-sample, but do not necessarily in-
crease them in our high motivation group. Thus, we next test for
crowding out in round 3 vs round 1 performance between treatment
groups and the control.

4.3.3. Effect of extrinsic incentives after removal
We now look at the second set of hypotheses, to understand no-

incentive performance after removal of incentives, versus before their
application (round 3 versus round 1):

Result 2a: The low power incentive does not lower performance in
round 3 versus round 1 (does not crowd out motivation) for any group,
relative to the control.

Result 2b: The high power incentive lowers performance in round
versus round 1 on average, compared to both control, low power

nd charity, driven by the high motivation sub-sample. It does not
ower performance in round 3 versus round 1 for the low motivation
ub-sample.

These results are consistent across the non-parametric and para-
etric testing. The p-values showing crowding out from the high
ower incentive in the full sample and the high motivation sub-sample
re 0.00997 and 0.0007 respectively ( Table 7, round 3 interaction
oefficients). The drop in performance in the high motivation group
s around 11% below where we would expect them to be if they were
ssigned to the control or low power treatments.

Interpreting these results alongside Results 1a and 1b, we can see
wo effects are at play (or not at play). First, the low power incentive
oes not crowd out intrinsic motivation. Thus, any increase in effort
hen it is applied in round 2 reflect only the added extrinsic motivation

t provides. Hence, the second effect we see is the low power incentive
s most motivating to the low motivation group when it is applied.

The high power incentive also increases performance in the low
otivation sub-sample without crowding out motivation. However, the
igh power incentive shows the two effects simultaneously in the high
otivation sub-sample. It both increases performance and crowds out
otivation, cancelling out the effect of the incentive when applied

n round 2. When it is removed, we see the reduced performance
caused by crowding out) for the highly motivated from the high power
11

onetary incentive. l
We also find:

Result 2c: The charity incentive does not affect intrinsic motivation.
This result holds for all groups using both non-parametric and

parametric testing. While the charity incentive is not effective in in-
creasing effort (Result 1d) we find it does not crowd out intrinsic
motivation either. Hence, Result 2c is consistent with our prediction
that a non-monetary incentive would not cause crowding out.

We also look at the third set of hypotheses, to better understand the
removal of incentives relative to when they are applied (round 3 versus
round 2). This comparison shows us the size of the extrinsic motivation
of each incentive in round 2, given we assume intrinsic motivation is
similar from round 2 to 3. First, we find:

Result 3a: Performance for both monetary incentives drops relative
to the no-incentive control when the incentives are removed. This holds
for all groups, except for low power incentive and the high motivation
group.

This result hold at the 5 or 1% levels, as shown in Table 6. The
change in performance from round 2 to 3 is given in Table 7. For ex-
ample, we can calculate the change for the low power treatment group,
relative to control, by subtracting the Low power*R2 coefficient from
Low power*R3. This gives us a drop of 0.255 for the low motivation
sub-sample, which is around 7% of the low power treatment group
effort in round 2.

This result shows us that the monetary incentives do provide extrin-
sic motivation to increase performance, after taking into account any
crowding out effect they have on intrinsic motivation. Comparing the
two monetary incentives with each other, we find:

Result 3b: The drop in performance for high power incentives is
larger than for low power incentives for the high motivation group,
but there is no difference between the monetary incentives for the low
motivation group.

This result holds at the 5 or 1% levels, again shown in Table 6. The
result also holds at the 5% level for the full sample, clearly driven by
the high motivation sub-sample. For the highly motivated, the change
in effort from round 2 to 3 in the low power treatment is −0.148,
whereas it is −0.49 for the high power.5

For the high motivation group, the result is consistent with our
theory that the high power incentive provides more extrinsic moti-
vation than the low power incentive. There is no difference between
the incentives in round 2 because the extrinsic motivation from the
high power incentive is offset by lower intrinsic motivation. This is not
the case for the low motivation group, contrary to our prediction. For
this group, while the high power incentive is no worse for crowding
out than the low, it also does not provide significantly more extrinsic
motivation.

Finally, we find:

Result 3c: There is no difference between the charity treatment and
the control group when removing the charity incentive. The drop in
performance from removing the high power incentive is statistically
different from the charity treatment. These results hold across the full
sample and the low and high motivation sub-samples.

This result is consistent with our previous findings for the charity
incentive. There is no statistical difference between the control and
charity treatment groups, hence the differences between the charity
and high power treatments are also statistically the same as the control
versus high power.

5 These calculations are given by the round 3 interaction term (eg. Low
ower*R3) minus the round 2 interaction term, as described in the first part
f Section 4.3. Technically, there is also a slight increase in effort going from
ound 2 to round 3, given by the difference in the round dummies, of 0.137.
owever, this increase applies to all treatment groups, so it cancels out for

he purpose of comparison between any given treatment groups. This is the

earning effect across all treatment groups, already discussed in Section 4.3.1.
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4.4. Supplementary results

We briefly comment on the supplementary results in the appendix.
First, Table A.1 shows p-values for non-parametric testing of the dif-
ferences between rounds and the control (rather than difference-in-
differences). While much of the literature takes this approach, we argue
these results are less informative and they do not account for initial
motivation (first round performance). These results reinforce our strong
finding that the high power incentive crowds out motivation for the
highly motivated (R3 column for R1 > median), and that the monetary
incentives are effective for the low motivation sub-sample without
crowding out intrinsic motivation (higher effort in R2 column for low
motivation sub-sample, no differences in R3).

Table A.2 repeats the regressions of Table 7, but with the original
sample without dropping the lowest 5th percentile (as outlined in Sec-
tion 4.1). We see the rationale for this data cleaning, as the high power
treatment has significantly higher performance for the full sample and
the low motivation sub-sample (𝑝 = 0.032 and 𝑝 = 0.027 respectively),
due to the lack of representation of individuals with performance below
2.4 words per minute in round 1. Column (2) is identical in this Table
A.2 compared with Table 7 as the median round 1 performance is
still 3.6 in our supplementary results, thus none of our results for the
high motivation sub-sample are affected. Hence, the result that high
incentives crowd out motivation for the highly motivated is unaffected
by our decision to drop the lowest 5th percentile. We also do not
see any crowding out for the low motivation sub-sample. However,
including the least motivated reduces the strength of the results on the
round 2 performance for the monetary incentives. The 10 individuals
dropped across the treatment groups do not appear to respond to
incentives, but they are too few observations from which to draw any
conclusions. Overall, all our results are robust to the original sample,
except Result 1a, for which the evidence is weaker when including the
lowest 5% of the full sample, in terms of round 1 performance (initial
motivation).

5. Discussion and conclusion

In this paper we present a lab-in-the-field experiment on intrinsic
motivation, and how a range of extrinsic incentives interact with base-
line intrinsic motivation. We employ a rich within- and between-subject
design that allows us to use a difference-in-differences approach to test
the main hypotheses and provide new insights. This approach adds to
the existing economic literature on crowding out, which generally does
not account for baseline intrinsic motivation. Our experimental design
also allows us to better understand how both intrinsic and extrinsic
motivation contributes to performance.

For the full sample, we find support for “pay — but do not pay
too much’’ (Pokorny, 2008) as both low and high power monetary
incentives are effective at raising performance in the real effort task,
but the high power incentive crowds out motivation on average when it
removed. While we find a similar effect for low motivation individuals
when the monetary incentives are applied, we find no crowding out
when they are removed. For the highly motivated group, we see little
impact from the incentives when applied, but a strong crowding out
effect from the high power incentive, which is our most clear finding.
Hence, we find “don’t pay the highly motivated too much’’. Thus, it
appears that more underlying motivation creates more potential for
crowding out.

Hence, we do not find a V-shaped response to incentives in either
the high or low motivation groups, as found by Gneezy and Rustichini
(2000) and Heyman and Ariely (2004). It appears in our case that the
low power monetary incentive was so small, and the high motivation
sub-sample was motivated enough, that the low power monetary in-
centive did not crowd out intrinsic motivation. We did not expect to
see any meaningful crowding out in the low motivation sub-sample,
given their low starting point. This finding thus shows that when small
12
enough, low monetary incentives will not necessarily cause crowd-
ing out across a heterogeneous population, which is more consistent
with Pokorny (2008) and DellaVigna and Pope (2018). Indeed, further
research could look at an even wider range of monetary incentives,
as per DellaVigna and Pope (2018), but accounting for initial and
subsequent intrinsic motivation for the task, as we have done with
our design. This could help establish a finer understanding of the
relationship between size of monetary incentive and level of crowding
out, by level of initial intrinsic motivation.

We find the charity incentive is not powerful enough to increase
performance, 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 (2018). Building on these studies
though, with our unique experimental design we also find that the
charity incentive does not have a significant crowding out effect, rather
it is overall neutral.

Our findings generally suggest future research into targeting incen-
tives at low motivation individuals. This research should investigate
what effect common knowledge of this targeting has on both the low
and high type individuals, given our subjects had common knowledge
that all other subjects in their session faced the same incentives. Re-
search on common knowledge is important when considering policy
interventions that are openly targeted at specific individuals. It is an
open question as to how low motivation individuals might respond to
being singled out on the basis of their previous performance. Finally,
work such as Segal (2012) that we highlight in the background section
provide important insights into the drivers of intrinsic motivation.
While it is beyond the scope of this paper to look at these, it seems
an important area for further research.

Data availability

Data will be made available on request.

Appendix A. Supplementary data

Supplementary material related to this article can be found online
at https://doi.org/10.1016/j.socec.2022.101972. Included are supple-
mentary results, experimental instructions and recruitment materials.
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