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 A B S T R A C T

We conducted a within-subject laboratory experiment in which participants decided whether to experience 
physical discomfort for charity, with or without additional personal compensation. Acceptance decreased with 
greater discomfort and increased with both larger charitable donations and personal payments. We show that 
private monetary incentives and prosocial benefits interact in a less-than-additive way: personal compensation 
raises participation but attenuates the marginal impact of charitable donations, making the combined impact 
of private and social rewards smaller than the sum of their separate effects. We also find suggestive evidence 
that the sequencing of compensated and uncompensated choices may change the responsiveness to charitable 
benefits. Overall, our results indicate that context, especially the presence (and timing) of private rewards, can 
affect the relationship between incentives and prosocial behavior.
1. Introduction

Many organizations rely on the altruism of people to provide impor-
tant services. In most countries, for example, the supply of blood for 
transfusions comes from volunteer, unpaid donors. People also serve 
without compensation to prepare and distribute food at pantries and 
shelters, clean up neighborhoods, assist the elderly, mentor students, 
and for fire and rescue services. These activities require time, effort, 
and sometimes discomfort, and the need for them often exceeds the 
available supply. The nature of these activities and the frequent short-
ages raise the question of whether the addition of monetary incentives 
might contribute to filling these needs.

Decades of study on the impact of extrinsic incentives on intrinsic 
motivation still breed debate over the contexts in which extrinsic 
incentives augment intrinsic motivations (Deci, 1972; Deci et al., 2017; 
Gerhart and Fang, 2015). The theory of motivation crowding suggests 
that monetary incentives would effectively replace and therefore de-
crease both intrinsic drive and participation in altruistic acts (Frey 
and Jegen, 2001; Bowles, 2016; Gächter et al., 2025). People may 
also consider monetary incentives morally objectionable in certain 
cases (Roth, 2007; Bowles, 2016; Gächter et al., 2025). Findings from 
empirical studies are mixed (Lacetera and Macis, 2010; Lacetera et al., 
2012; Newman and Shen, 2012).
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However, we are not aware of any study that independently varies 
personal monetary incentives and the value of collective benefit in 
prosocial choice evaluations, or that examines how private rewards 
interact with the size of the prosocial contribution. Consequently, it 
is currently hard to assess whether different incentive amounts affect 
prosocial behavior differently. Field studies provide valuable evidence, 
but their diverse contexts make it difficult to isolate and compare 
effects. Our study addresses this gap by independently varying private 
monetary incentives and charitable benefits while holding constant the 
underlying cost, allowing us to identify how these two stimuli interact.

We designed a laboratory experiment that includes common as-
pects of many volunteer activities and allows controlled variation of 
contextual elements. Participants made decisions about whether to 
endure physical discomfort for social benefit. They could choose to 
accept a low-level electric shock in exchange for different amounts of 
monetary donations to a charity of their choice, as well as personal 
financial compensation. The paradigm had two phases; both included 
a charitable donation, but only one offered varying levels of monetary 
compensation to the participant. The order of the two phases was 
random for each subject.
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The objective of this design was to replicate the main elements of 
the decision process and the overall context in which prosocial activi-
ties occur. The inclusion of a donation and of physical discomfort in all 
conditions represents basic aspects of volunteering, i.e., costly effort 
and beneficial effects on others. Conversely, monetary compensation 
is not always present, but when it is, it may vary in amount. The 
within-subject component of the design allows to identify how private 
incentives and prosocial benefits combine in affecting willingness to 
incur discomfort. Finally, charitable organizations often experiment 
with different incentives and alternate between adding or not adding 
them (Lacetera et al., 2012). By randomizing the order of exposure to 
monetary rewards across subjects, we are also able to replicate this 
common feature.

Our findings indicate that the willingness to experience discomfort 
decreases with higher discomfort levels, increases with both larger 
charitable donations and personal payments. However, personal pay-
ments attenuate the marginal effect of donations (a less-than-additive 
interaction between private and prosocial rewards), which is the central 
result of the paper. Order also appears to matter: participants first 
exposed to choices without personal compensation remained more 
sensitive to the charitable benefit in both phases, whereas starting with 
pay softened subsequent responsiveness—even when later decisions 
involved no payment. Given the small between-subject sample size, we 
interpret these order effects with caution.

Section 2 provides details on the experimental design and the data. 
In Section 3 we describe the findings, and we provide a discussion and 
concluding remarks in Section 4.

2. Design and data

Fig.  1 synthesizes the design and phases of the experiment. We 
describe the details below.

2.1. Participants

The experiment took place at Johns Hopkins University (JHU). We 
recruited participants through the JHU online announcement system. 
Thirty-three individuals participated in the experiment, from whom we 
excluded two, leaving us with fourteen men and seventeen women (av-
erage age 24.1 years), each making 210 choices. In eighteen instances, 
the retained subjects did not make their choices within the allotted 
time, so we dropped these observations as well. The final sample 
includes 6492 choices. Appendix Table A.1 reports the demographic 
information on the subject pool.

2.2. Experimental procedure

2.2.1. Calibration
Participants first underwent a calibration procedure to set electric 

stimulation levels to their unique pain tolerances. This allowed us to 
administer shocks of matched subjective value to each individual. We 
affixed electrodes to the participants’ non-dominant forearm (left for 
all of them) before calibration. Subjects experienced distinct levels of 
an attenuated 10 mA signal in 5 bursts (BIOPAC MP150, STMISOC, 
BIOPAC Systems, Inc., Goleta, CA). Stimulations began at a signal 
strength of 35 dB below the 10 mA signal. Each participant then ranked 
the sensation on a scale from 1 to 7, with 1 meaning they could feel 
the sensation and 7 meaning they would not want to experience that 
sensation again. Once a participant submitted a rating of 5 or above, 
the calibration procedure ended, and the preceding stimulation was 
recorded.

Subjects went through this calibration process twice to establish 
consistency. The second calibration determined each individual’s max-
imum threshold for subsequent phases.
2 
2.2.2. Association
Participants then developed associations between units of shock and 

their perceptions by experiencing their personally calibrated shock lev-
els. The lowest recorded perceivable stimulus level was 10 shock units 
(10U), and 100U represented their maximum threshold. Stimulations 
between those values were linearly interpolated from the minimum and 
maximum shock levels. For example, if 10U were equivalent to 29 dB 
attenuation and 100U were equivalent to 20db attenuation, 60U would 
be 24 dB. Participants experienced stimulations from 20U to 100U in 
increments of 20U, in random order without replacement.

2.2.3. Choice
After the association phase, subjects chose a charity to benefit from 

their decisions (Appendix Table A.2). Each participant experienced two 
choice phases: unpaid and paid. In both phases, they decided to accept 
or reject a donation to the charity of their choice in exchange for 
incurring an uncomfortable electric shock. During the unpaid phase, 
subjects would receive no personal monetary reward, whereas the 
paid phase offered various levels of compensation. Participants had 
between three and five seconds to make choices and were encouraged 
to consider each offer independently, since one offer shown would be 
randomly selected to be realized in the outcome phase. If a participant 
did not make a choice in the time window allotted, that offer was 
removed from the pool of outcome scenarios.

The unpaid and paid phases included the same levels of charitable 
donations and shocks in their offers. Contributions to charity ranged 
from $0 to $20 in increments of $4. In the paid phases, compensation 
ranged from $0 to $10 in $2 increments. The order of the unpaid and 
paid phases was random; fourteen subjects went through the unpaid 
phase first, whereas sixteen first experienced the paid phase.

2.2.4. Outcome
Next, the computer randomly selected one offer from both the 

unpaid and paid conditions. The selected offers were displayed on the 
screen along with the participants’ response. Only if the participant ac-
cepted the offer would the shock be administered and money dispensed. 
If a subject rejected the offer, neither compensation nor charitable 
contribution (if any) occurred.

Subjects received a $15 participation fee in addition to the compen-
sation that they could earn during the outcome phase. The money to 
donate to the charity of choice was recorded and distributed to each 
charity as a lump sum after the collection of the last participant.

3. Results

Fig.  2 shows the acceptance rates of the electric stimulation by the 
amount of the charitable contribution and the intensity of the shock, 
in the full sample as well as separately by whether a participant was 
experiencing the Unpaid or Paid phase. Darker red colors in the heat 
plots indicate higher shares of participants accepting the stimulation. 
Predictably, the shares are higher for higher charitable contributions 
and lower shock intensities. However, especially for the highest dona-
tion amounts, acceptance rates are higher in the Unpaid phase than 
in the Paid phase. Because the plot that displays behavior in the Paid 
phase includes choices for which participants would receive payment 
for themselves in addition to allowing donations, this evidence suggests 
that the addition of extrinsic rewards may reduce the response to 
prosocial incentives rather than enhancing it.

To further examine this result, in Fig.  3 we present acceptance rates 
in the Paid phase by charitable contribution and intensity of the shock, 
separately by the amount of private payments offered. First, the plots 
show that acceptance is more frequent for higher payments, indicating 
a positive, increasing responsiveness to material rewards. Second, the 
impact of these rewards seems to fade with higher dollar values. Third, 
for no or low monetary payments, the willingness to accept the electric 
stimulation is generally lower than in the Unpaid phase with, of course, 



G.E. Steward et al. Economics Letters 263 (2026) 112871 
 
(a) Calibration

  
(b) Association

 

 
(c) Choice

  
(d) Outcome

 

Fig. 1. Flow of the experimental design. Notes: The panels show the flow of the experiment in its four phases. 
Fig. 2. Acceptance rates by charitable contribution and shock intensity.
Notes: The panels report heat plots displaying the share of participants who accepted the electric stimulation by dollar amount of the charitable donation and 
units of the electric stimulation. The graph on the left displays statistics that include all the observations; the graph in the center the acceptance rates while 
respondents were experiencing the Unpaid phase, and the one on the right the acceptance rates in the Paid phase. Darker red areas indicate higher shares, as 
the legend explains.
no private returns. Overall, the effect of monetary payments on top of 
prosocial incentives is less than additive; for small payments, there was 
no increase or even a decrease in acceptance relative to the Unpaid 
baseline for the same charitable contribution, whereas larger payments 
raised acceptance, but at a decreasing rate.

Because these patterns occur even at donation levels where accep-
tance rates are below 100%, this is not merely a ‘‘ceiling effect’’; rather, 
3 
it suggests that combining private and social rewards is effective, but 
the overall effect is less than the sum.

Fig.  4 provides additional evidence by showing the decreasing 
marginal effects of the donation amount on acceptance, for different 
monetary rewards.

In addition to these main findings, we also exploited the between-
subject variation in the timing of exposure to the Unpaid and Paid 
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Fig. 3. Acceptance rates by charitable contribution, shock intensity and compensation amount in the paid phase.
Notes: The panels report heat plots displaying the share of participants who accepted the electric stimulation by dollar amount of the charitable donation and 
units of the electric stimulation, separately by each compensation level. Darker areas indicate higher shares, as the legend explains.
phases and found that ordering is not neutral. Willingness to experience 
the stimulation was less reactive to the charitable return when exposure 
to monetary incentives occurred before the pure volunteer (unpaid) 
phase. In particular, the response to prosocial incentives was much 
weaker in the paid phase when it preceded the unpaid session and 
the offered pay was $0. This is the case in which the Unpaid and Paid 
phases coincide in terms of returns, so one might expect responses to 
be very similar—but they are not. This difference persists, although 
less markedly, at low monetary rewards. Appendix Figures A.1 and A.2 
display this evidence.1

Appendix Tables A.3 through A.6 report regression parameter es-
timates, where we add, on the right-hand side, prosocial and private 
either linearly (A.3 and A.4), or separately as binary indicators for each 
dollar amount (A.5 and A.6).2

1 Appendix Figures A.3 and A.4 combine the evidence from the within- and 
between-subject analyses of incentive and ordering effects.

2 We opted for linear probability models as opposed to, for example, logit 
or probit because most statistical software packages, such as Stata that we use, 
discard categories of the regressors that ‘‘predict success perfectly’’, i.e., that 
all correspond to only one of the two values of the outcome variable. Linear 
regression procedures, conversely, keep all observations. We relied on the 
latter to retain the largest possible sample size, especially because we ran 
the regressions separately by phase, shock intensity and (in the Paid phase) 
individual compensation, therefore each regression relied on a relatively small 
sample size. Because the regression analyses have only the donation amounts 
on the right-hand side, and we enter them as categorical indicators, the 
4 
Whereas the findings on the attenuating effect of monetary incen-
tives on the responses to the prosocial value of accepting the electric 
stimulation rely on within-subject variation and therefore a large sam-
ple size, the ordering effects that we document derive from variation 
between precipitants, and therefore on a small number of observations. 
As such, we interpret this latter result as suggestive.

4. Discussion and conclusions

We found that monetary incentives increased individuals’ willing-
ness to experience discomfort for charitable donations overall. Impor-
tantly, however, personal payments attenuated the responsiveness to 
increases in the charitable donation: private and prosocial rewards did 
not combine additively. This less-than-additive interaction depended 
in part on the amount of the compensation; small payments (e.g., $2) 
sometimes yielded no increase relative to the unpaid baseline, whereas 
larger payments (e.g., $10) increased acceptance of physical discomfort 
for prosocial benefit. We also find suggestive evidence — based on 
between-subject comparisons — that the presentation order of paid 
and unpaid choices may shape responsiveness to charitable benefits. 
In particular, those with prior exposure to a purely altruistic setting 
showed increased willingness to experience discomfort for social good 

predicted values of the outcome, even in a linear specification, all stay within 
the [0,1] interval. Estimates are very similar if we run logit models instead, 
especially when we aggregate on larger subsamples.
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Fig. 4. Marginal effect of charitable donation on acceptance of the electric stimulation, by amount of private reward.
Notes: The round markers represent the estimated marginal effects on the likelihood to accept an electric stimulation of the different dollar amounts of the 
charitable donation, by each value of the individual pay in the Paid phase, controlling for the level of the stimulation and which phase (Paid or Unpaid) 
a participant experienced first. They report the point estimates of the linear regression parameter 𝛿𝑘 from the following model (for the Paid phase only): 
𝐷𝑖 = 𝛼 + 𝛽𝐶ℎ𝑎𝑟𝑖𝑡𝑦𝑖 +

∑5
𝑘=1 𝛾𝑘𝐼(𝑃𝑎𝑦 = 2𝑘)𝑖 +

∑5
𝑘=1 𝛿𝑘𝐼(𝑃𝑎𝑦 = 2𝑘)𝑖 ∗ 𝐶ℎ𝑎𝑟𝑖𝑡𝑦𝑖 +

∑5
𝑠=2 𝜂𝑠𝐼(𝑆ℎ𝑜𝑐𝑘 = 20𝑘)𝑖 + 𝜗𝐼(𝑈𝑛𝑝𝑎𝑖𝑑 𝑝ℎ𝑎𝑠𝑒 𝑓𝑖𝑟𝑠𝑡)𝑖 + 𝜖𝑖, where 𝐷𝑖 is a 0-1 

indicator of the choice of whether a subject i (i=1, . . . ,31) accepted a given level of electric stimulation (1) or not (0), in each of the j=1,. . . ,6 decisions, 
one for each proposed donation; 𝐶ℎ𝑎𝑟𝑖𝑡𝑦𝑖 indicates the dollar amount of the charitable donation to make if subject i accepted the electric stimulation ($0, 4, 8, 
12, 16, 20); 𝐼(𝑃𝑎𝑦 = 2𝑘) is a binary indicator for whether the value of the monetary pay, in the paid phase, was 2𝑘 (𝑘 = 1,… , 5;payment of $0 omitted); 
𝐼(𝑆ℎ𝑜𝑐𝑘 = 20𝑘) is an indicator for whether the units of electric stimulation were 20𝑘 (𝑘 = 1,… , 5; shock of 20U omitted); and 𝐼(𝑈𝑛𝑝𝑎𝑖𝑑 𝑝ℎ𝑎𝑠𝑒 𝑓𝑖𝑟𝑠𝑡)𝑖 is 
a binary indicator for whether subject 𝑖 experienced the unpaid phase first. The vertical lines represent the estimated confidence intervals, with standard 
errors clustered at the subject level. The equation of the red line is 𝑦𝑖 = 𝛽 + 𝛾̂𝑃 𝑎𝑦𝑖, where 𝛽 and 𝛾̂ are the linear regression parameter estimates from 
𝐷𝑖 = 𝛼 + 𝛽𝐶ℎ𝑎𝑟𝑖𝑡𝑦𝑖 + 𝛿𝑃𝑎𝑦𝑖 + 𝛾𝑃𝑎𝑦𝑖 ∗ 𝐶ℎ𝑎𝑟𝑖𝑡𝑦𝑖 +

∑5
𝑠=2 𝜂𝑠𝐼(𝑆ℎ𝑜𝑐𝑘 = 20𝑘)𝑖 + 𝜗𝐼(Unpaid phase first)𝑖 + 𝜖𝑖; here both the charitable amounts and the private payments 

are entered linearly. The shaded area represents the confidence intervals.
when incentives were offered. Conversely, participants exposed to in-
centives first had statistically indistinguishable acceptance levels once 
they entered the purely altruistic phase.

Our results therefore provide evidence that private and prosocial 
incentives can raise participation but do not combine additively. This 
lends support to views that point out the motivation-crowding effect of 
monetary rewards for prosocial activities, whereby explicit rewards can 
shift attention toward self-regarding motives and thereby dampen the 
behavioral weight of intrinsic or other-regarding considerations (Frey 
and Jegen, 2001; Bowles, 2016). More specifically, our evidence points 
to a form of crowding out that operates on ‘‘responsiveness’’ rather 
than participation per se; incentives raise acceptance overall, but they 
attenuate the incremental role of charitable returns. We also show that 
different contextual elements may influence these responses, such as 
the amount of the individual rewards (and, more tentatively, the timing 
of their introduction). What we show resembles cases where people 
choose to donate more to charity in a condition designed to bring less 
attention to a less desirable gift than those who were primed with an 
image of the gift (Chao, 2018). One implication, of potential relevance 
also to practitioners, is that making the charitable outcome salient may 
help mitigate extrinsic motivational crowding. A further insight is that 
altruistic motivation can be altered by frame of reference, and that the 
addition of extrinsic incentives can occur in ways that do not hinder 
intrinsic pro-social motivations. Instead, they may be used in concert 
to create optimal responses.

Our experiment has its limitations. First, the sample size of thirty-
one participants is modest. On the one hand, it is standard for labo-
ratory studies of this kind, which require specialized equipment and 
5 
individualized calibration procedures. On the other hand, this leaves 
us with limited statistical power for between-subject comparisons.

Second, the offers presented to participants did not yield data with 
ideal levels of variance for modeling on an individual level. The average 
acceptance rate of all offers with non-zero incentives for either the 
participant or charity was about 81%, and there was little variation at 
the highest incentive levels. Future studies would benefit from limiting 
the magnitude of incentives or increasing the level of personal cost 
required to generate prosocial contributions.

Additionally, future work with larger samples could more precisely 
assess whether and how the sequencing of private rewards affects 
responsiveness to prosocial benefits, and would test whether empha-
sizing the prosocial benefits of the outcome increases willingness to 
participate even in the absence of monetary incentives. Our results 
show that monetary incentives can both erode and increase prosocial 
motivation; emphasizing the social benefit of people’s contributions and 
carefully sequencing incentives may help practitioners use payments 
without diluting altruistic motives.

Appendix A. Supplementary data

Supplementary material related to this article can be found online 
at https://doi.org/10.1016/j.econlet.2026.112871.

Data availability

Data will be made available on request.
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