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Abstract

Utility from charitable giving is understood to include purely altruistic and ‘warm

glow’ components. The classic test to separate warm glow from altruism (incomplete

crowd out), however, is sensitive to the level of giving by others and ignores the time

dimension of utility from giving. This study proposes and tests a model where utility

from giving consists of an altruistic component, warm glow from the act of giving

and warm glow from the gift accomplishing its intent, each of which are appropriately

discounted. Experimental results show that all three factors motivate donors’ decisions,

but with heterogeneity across the population. Approximately 30% of donors receive

utility from all three sources, 30% are motivated by just altruism and the glow from

the act of giving and 20% are pure altruists. Donors are di↵erentially impatient for

di↵erent types of utility from giving - they are most impatient to experience the glow

from giving, and more patient for their gift to have an impact. Estimated structural

parameters are shown to predict out of sample choices by donors.
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1 Introduction

Decades of research have shown that charitable giving is not a purely altruistic act. Beginning

with Andreoni (1989), a model of impure altruism has come to dominate how economists and

social scientists understand charitable giving. A main implication of the impure altruism

model, where individuals receive a ‘warm glow’ from their own donation, is incomplete crowd

out: an additional $1 given to a public good by someone else will reduce individual giving by

less than $1. The theory has been tested extensively by measuring crowd out,1 and for the

most part rejects complete crowd out in support of the impure altruism model. Despite its

ubiquity, the crowd out test is unlikely to properly reflect the relative prevalence of altruistic

and warm glow motives in the population, however, since the results are sensitive to the level

of giving by others.2 This issue can be addressed by measuring crowd out at various levels

of giving by others, as done by Ottoni-Wilhelm, Vesterlund and Xie (2017).

Even when accounting for sensitivity to the level of giving by others, the crowd out test

may not accurately measure the magnitude of altruistic and warm glow motives since it

ignores when utility is realized, implicitly assuming both altruistic and warm glow utility

are realized when a donation is made. It is more realistic to believe that altruistic utility is

realized when a donation achieves its purpose, just as the utility from a concert is realized

in the arena rather than in the ticket o�ce. Moreover, depending on what forces underlie

warm glow utility, it may not be realized entirely at the moment the donation is made. The

literature has identified a variety of potential non-altruistic reasons for charitable giving, or

sources or warm glow, including: simply complying with a request (Damgaard and Gravert

(2018)), avoiding socially awkward situations (Andreoni, Rao and Trachtman (2017)), iden-

tity (Kessler and Milkman (2018)), social reputation and social pressure (Bénabou and Tirole

(2006), DellaVigna, List and Malmendier (2012), Karlan and McConnell (2014)) and reli-

gious sentiment (Bottan and Perez-Truglia (2015)). It is apparent from this list that the

utility associated with various drivers of warm glow may occur at distinct times. The utility

from avoiding an awkward situation (e.g., refusing a donation request) would occur at the

moment the situation is resolved, utility from social recognition would be realized when the

gift is known, or can be made known, to others, whereas utility from a gift aligning with

identity or religious sentiment may occur as a flow from when the gift is made. Ignoring the

time dimension of utility from giving can result in misleading results in a crowd out test.

For example, consider an individual asked to donate to a cause that will be realized only in

1
For references see Ottoni-Wilhelm, Vesterlund and Xie (2017)

2
To illustrate with the extreme cases, if there were no giving by others there could be no crowd out, and

if giving by others was at the individuals’ optimal level crowd out would be complete.
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the distant future. If that person significantly discounts the utility occurring when the cause

is realized, it will have little impact on their decision to contribute. In this case any gift will

be motivated by warm glow from the act of giving and the level of giving by others will not

matter. If, instead, the cause to which they can donate will be realized immediately, the

utility they derive from the cause itself will factor heavily into their decision. In this case

the donor will be sensitive to whether giving by others falls short of their optimal level of

giving or not.

Various prior studies have alluded to the potential time separability of warm glow utility from

altruistic utility. Breman (2011) shows that people are more willing to increase charitable

donations in the future than now. Andreoni, Serra-Garcia and Koessler (2015) also find

that people are more willing to give when deciding today for a donation to be made in the

future. Andreoni and Serra-Garcia (2016) and Andreoni and Serra-Garcia (2019) suggests

this phenomenon is not due to commitment and self-control, but rather the result of donors

receiving utility at the time a donation decision is made (via self-image and social signaling).3

These studies suggest some warm glow is realized when a decision to give is made, but none

consider distinguishing warm glow at the moment of giving as distinct from warm glow at

the moment the gift achieves its purpose. While we may derive utility from booking and

anticipating a vacation, we will presumably also derive some at the moment we relax on a

beach: it is similarly plausible that donors accrue warm glow utility both when the gift is

made and when it is received. Moreover, the empirical reality of charitable giving is that

there is an - often significant - delay between when a donation is made and when it benefits

the intended recipient, the implications of this delay for donor’s decisions has thus far not

been explored.

An additional line of research considers time preference for others as distinct from time

preference for oneself (Shapiro (2010), Albrecht et al. (2011), Howard (2013), Kölle and

Wenner (2018)). This research shows that people tend to be more patient for others than

they are for themselves. There is a di↵erence, however, between desiring another person to

be more patient for themselves (e.g., putting more into their 401(k)) and being more patient

for the utility that we directly cause for others (e.g., wanting them not to open our birthday

gift to them early). In contrast with much of this literature, this study explores the latter

form of patience with respect to others.

This study combines and extends these three branches of the literature - one measuring

3
In contrast, Kovarik (2009) and Dreber et al. (2016) find that giving in a dictator game is reduced when

payments to both parties are delayed. Thus there may be something unique about ’charitable’ giving per se

in this respect.
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altruism versus warm glow, another considering the time dimension of warm glow utility

and the last focused on the discounting of altruistic utility. Specifically, this study proposes

and tests a model with three components of utility from charitable giving. First, a warm

glow factor realized at the time a gift is made. Second, a warm glow factor realized at the

time the gift achieves its charitable purpose. Third, a purely altruistic factor derived when

the cause to which one contributes is realized. As these distinct components are separated

in time, the model allows for di↵erential discounting of each component.

Utility and discount parameters are identified in three complementary experiments. In the

first experiment, participants can make payments to a↵ect the delivery date of a charitable

contribution made by someone else. This experiment holds warm glow utility constant

(at zero) and enables estimation of parameters related to purely altruistic utility. In the

second experiment, participants can make payments to a↵ect the delivery date of a charitable

contribution made by themselves. This experiment holds constant the date the gift is made

(and thus warm glow from giving) and identifies parameters related to warm glow utility from

when the gift achieves impact. Coupled with the first experiment, this experiment enables a

test of pure versus impure altruism which does not rely on crowd out: intuitively, a person

who will pay more to accelerate a gift made by themselves than a gift made my someone else

must be motivated by some additional warm glow utility. Finally, in the third experiment,

participants can make payments to a↵ect the date at which they give, while holding the

delivery date of the gift constant. This enables estimation of the warm glow from giving

utility parameters. These experiments were conducted with an online sample (recruited via

Amazon’s MTurk) who demonstrated an inclination towards making charitable gifts in an

initial screening survey.

The first contribution of this study is a novel test of the impure altruism theory that does not

rely on crowd out and takes into account the time dimension of utility from charitable gifts.

The results are consistent with the impure altruism model, although with some heterogeneity

across individuals. The majority of respondents exhibit warm glow from giving: they will pay

to make a charitable donation earlier, even if the funds will not be used until a fixed future

date. One third of individuals, however, will not make such a payment. Individuals are

even more heterogeneous in the warm glow utility they receive when their gift has impact:

the majority (43%) experience positive warm glow (and will pay more to accelerate the

impact of a charitable payment made by themselves versus one made by another person),

28% receive no such glow (they will pay the same amount in each situation) and 29% receive

‘negative glow’ (they will pay less when the donation is made by them). As other research

implies people may get outsized utility from small contributions (Imas (2014)) this study also
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considers how the magnitude of utility realized varies with the size of the donation made.

The results suggest that altruistic utility and warm glow realized from giving are increasing

with the size of the donation. The trend is less pronounced for warm glow realized when the

gift has impact, though it is not possible to rule out that this component of utility increases

with donation size.

Second, similar to Ottoni-Wilhelm, Vesterlund and Xie (2017), this study uses a within

subject design to enable structural estimation of altruistic and warm glow giving parameters

and allow exploration of population heterogeneity in these dimensions. The results suggest

that altruistic utility and utility from giving are highly correlated and are of roughly equal

magnitude. On average, warm glow utility from a donation having impact is of a lower

magnitude (though with the individual heterogeneity mentioned above) and is not especially

correlated with other components of utility. Most donors can be classified as one of three

types: those that receive all three types of utility (28% of the sample), those that receive

altruistic utility and warm glow from giving (34% of the sample) and pure altruists (17% of

the sample).

Third, by separating the discount factor applied to others’ utility directly (altruism) and

the discount factor applied to the warm glow utility realized by a gift to others, this study

contributes to the literature on time preference for others. In particular, this study separates

impatience for others to benefit from the utility of giving. The results show that many

respondents are highly myopic when it comes to utility realized from contributions to charity

and completely discount future periods relative to the present. Respondents are especially

impatient when it comes to warm glow from the act of giving, and are more patient for

utility realized when the gift achieves its purpose.

Finally, this study estimates structural parameters and contributes to the literature us-

ing experimental evidence to estimate structural parameters related to altruism and giving

(DellaVigna, List and Malmendier (2012), DellaVigna et al. (2016), Ottoni-Wilhelm, Vester-

lund and Xie (2017), Damgaard and Gravert (2018), Carpenter (2018)). The structural

parameters, however, assume correct model specification and are only as useful as their ex-

ternal validity. This study extends previous work by subjecting the parameter estimates to

out of sample testing. In a final experiment, respondents provide their valuations for char-

itable contributions that realize impact at various future dates. The structural parameters

obtained previously are used to estimate these values and the goodness of fit is contrasted

to alternative models. Though far from perfect, the structural parameters do have some

predictive power. The three component discounted model of impure altruism performs well,

though not statistically better than a model that ignores warm glow when a gift achieves its
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purpose.

In addition to theoretical and empirical contributions, this study o↵ers several insights into

the non-profit sector and charitable fundraising. The result that purely altruistic and warm

glow from giving utilities are of comparable magnitudes suggests that campaigns highlighting

the charitable benefits of donations are likely to be as e↵ective as those focused on the donor’s

good deed. Moreover, strategies to enhance the utility of the giving experience are likely to

increase giving. Marketing is not a one-size-fits all proposition, however, as motives for giving

are heterogeneous in the population. One risk identified in this study is that donors are more

impatient to give than for their gift to have impact, possibly creating socially sub-optimal

oversight by donors and perhaps enabling ine�ciency in non-profit organizations.

2 Model

The following assumptions underlie the model:

Assumption 1: People derive purely altruistic utility from a cause or public good being

realized, regardless of who has funded the cause. People derive warm glow utility only from

contributions made by them (Andreoni (1989)).

Assumption 2: People discount the utility of others di↵erently than their own (Shapiro

(2010), Albrecht et al. (2011), Howard (2013), Kölle and Wenner (2018)).

Assumption 3: Utility from giving is realized in two periods: when a contribution is made

and when the cause to which one contributes is realized.

Starting with the model proposed by Andreoni (1990) and subsequently adopted by others

(e.g., Ottoni-Wilhelm, Vesterlund and Xie (2017)), assume the utility of the individual giver

(i) is given by:

Ui = U(x,G, gi) (1)

where x is consumption of private goods (or income that is not donated), G is the total dona-

tion, and gi is the donation made by the individual. Extending this model with Assumption

3 suggests:

Ui = U(x,G, gm, gr) (2)

where gm is the donation made by i in the current period and gr represents donations made

by i that are received by the beneficiary in the current period. Again following Andreoni
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(1990), this can be represented by a Cobb-Douglas utility function of the following form:

Ui = (1� a� b� c) ln(x) + a ln(G) + b ln(gm) + c ln(gr) (3)

Consider a donation of size d where individual i is the only donor to the recipient. Let

↵ = a ln(d), ⇡ = b ln(d), ⇡̃ = c ln(d) and w = (1� a� b� c) ln(x� d). The utility from this

donation is:

Ui(d) = w + ⇡ + ↵ + ⇡̃ (4)

Utility of donation d is linear in the individual’s remaining wealth, purely altruistic utility

and warm glow utility from both the giving act and the receipt of the donation. Letting �

represent the individual’s discount factor, utility from donation d in a future period (t = 1)

is:

Ui(dt=1) = �(w + ⇡ + ↵ + ⇡̃) (5)

Incorporating assumption 2, let � reflect the discounting of other’s utility, let � reflect the

discounting of warm glow from giving and �̃ the discounting of warm glow from another

receiving a donation (all of which may include the direct impact of discounting �). This

gives us:

Ui(dt=1) = �w + �⇡ + �↵ + �̃⇡̃ (6)

These represent the parameters of interest in this study:

• ↵: purely altruistic utility from increase in other’s utility by a fixed amount. Realized

when other’s utility increases.

• �: discount factor per time period t applied to ↵, calculated over periods until other’s

utility increases.

• ⇡: warm glow utility from making a gift, realized when the gift is made.

• �: discount factor per time period t applied to ⇡, calculated over periods from when

the gift is considered until gift is made.

• ⇡̃: warm glow utility derived from increase in other’s utility by a fixed amount. Realized

when other’s utility increases.

• �̃: discount factor per time period t applied to ⇡̃, calculated over periods until other’s

utility increases.
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To illustrate, someone contemplating a gift given and received today derives value:

v00 = ⇡ + ↵ + ⇡̃ (7)

If the donation is made today and received at t = 1:

v01 = ⇡ + �↵ + �̃⇡̃ (8)

If the donation is made and received at t = 1:

v11 = �⇡ + �↵ + �̃⇡̃ (9)

3 Survey Instrument and Experiments

Prior to participating in the study, workers on Amazon’s MTurk platform completed a short

screening survey. The survey collected demographic information, history of charitable giv-

ing, and attitudes towards charitable giving. The survey also described Spare,4 which is a

platform enabling one-to-one cash transfers to people living on less than $2 per day in Kenya.

Spare is maintained by the Busara Center for Behavioral Economics (a US 501(c)3 organi-

zation) and is made available to researchers via an open API and a web application enabling

direct cash transfers. Finally, respondents were asked if they would like to donate any of a

potential bonus payment to a low-income person through Spare. The survey also included

several comprehension checks. To increase respondents’ trust that real donations will be

made in the follow up survey, every respondent in the screening survey received a message

through MTurk that informed them when donations from bonus payments had been made

to Spare. Based on the screening survey, respondents were invited to the full experiment.

Because the focus of the experiment is motivations for charitable giving, respondents were

purposefully selected to have a propensity to give. Among respondents who answered no

more than one (out of four) comprehension questions incorrectly, all who chose to give some

of their bonus to charity were invited and 10% of those who did not give any of their bonus

to charity were also invited. The former choice was made to select attentive respondents and

the latter to generate a sample of ⇠600 charitably-minded invitees to the full experiment

(as proposed in the pre-analysis plan).

The full survey began with instructions informing participants of how their payment would

be calculated. Specifically, each question in the survey indicated a possible bonus that

4
https://spare.gives. The author helped launch Spare.
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the respondent could use to make charitable donations, a↵ect when donations would be

delivered to a recipient or keep for themselves. At the end of the survey, one question

was chosen at random, the respondents’ bonus and charitable contributions made by them

were determined by their choices in that question. The survey also explained where any

donations they made would be sent - reminding respondents about Spare. Importantly,

Spare is able to deliver cash transfers from donors to recipients in real time. By linking to

Kenya’s MPesa mobile money system, Spare delivers a cash transfer to a recipient within one

minute of the donor making a donation. This feature permitted asking respondents about

their preferences for distinct delivery times, and the ability to implement those choices on

their behalf. This specific feature of Spare was made salient to respondents. The survey

proceeded to explain how questions that involved asking how much a respondent would

pay to change the timing of a donation would be incentivized, specifically via the Becker-

DeGroot-Marschak method (Becker, DeGroot and Marschak (1964)). Finally, respondents

were informed about recipients’ indi↵erence points between various payments at various

times, specifically their indi↵erence points between various amounts of money today, in

one month and in two months. Respondents were given comprehension check questions to

ensure they understood how their bonus would be calculated, how Spare works, how their

choices were incentivized and recipients’ indi↵erence points between donations at various

times. The analysis below is conducted with respondents who answered at least 90% of

comprehension questions correctly.5 Finally, respondents were asked a question (similar to

the form of questions about donations) about payments to themselves. This shows whether

such questions can elicit sensible discount factors.

The remainder of the survey included four experiments, discussed below. In Experiment

One, respondents could pay to accelerate a donation made by another donor, allowing the

recipient to receive the donation today rather than in one or two months. In Experiment

Two, respondents first decided whether they would make a donation (of a fixed amount) to

the recipient, and then could pay to accelerate the delivery of the donation. In Experiment

Three, respondents could pay to make a donation today, rather than decide in one or two

months. In Experiment Four, respondents could pay a variable amount for the experimenters

to make a fixed donation to a recipient. The order of Experiments One, Two and Three was

randomized, and Experiment Four came last.

To keep the magnitude of altruistic utility (which depends on the utility of the recipient) con-

sistent across time periods, donations at each time horizon were ‘utility equivalent.’ Specif-

ically, let UM(M) be the recipient’s utility from a donation M and her discount factor be

5
Full sample results are in the Online Appendix.
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�M . Based on estimates of �M , amounts be donated today (M0), in one month (M1) and

in two months (M2) were chosen such that UM ⌘ UM(M0) = �MUM(M1) = �2
MUM(M2).

Respondents were informed about the recipients’ indi↵erence between these payments and

tested for comprehension. In what follows let ↵ = Urespondent(UM) i.e., the altruistic utility

the respondent receives from a payment to the recipient, holding the recipient’s utility from

that payment constant across time.

The values {M0,M1,M2} were purposefully varied from approximately $0.50 to $5.00 to

create variation in the size of the donation from which utility accrues. For each value of

{M0,M1,M2} respondents were given a bonus they could use to accelerate the payment to the

recipient or the date when they made their donation. When Mi ⇡ $0.5, $1.00, $3.00 or $5.00

the corresponding bonus was $1.50, $3.00, $8.00 or $15.00. To ensure the respondent had

exactly the same budget to speed up the donation when they made the donation and when it

was made by someone else, the value of a donation was added to the bonus in Experiment Two

(e.g., the bonus was $4.00, giving the respondent $3.00 to use to speed up the delivery after

making a donation of $1.00, which is the same budget they had in Experiment One). Each

respondent completed all experiments for two values of {M0,M1,M2}. Since the proportion
of responses in each experiment from each value of the donation are equal, and comparisons

are made across experiments, the analysis is conducted on a pooled sample across all donation

sizes. Results broken out by donation size are shown in the Online Appendix.

3.1 Experiment One: Altruistic Utility.

In this experiment, respondents were told that another donor would make a donation to

a recipient in the future: either M1 in one month or M2 in two months. Respondents

were asked how much they would to pay to have the other donor make a utility equivalent

donation today. In e↵ect, this experiment measures how much a respondent will pay to make

the world a better place now, rather than simply wait and let the world become an equally

good place in one or two months.

Since there is no warm glow utility in this choice - as the respondent does not make the

donation - ⇡ = ⇡̃ = 0 and these terms do not appear in the respondent’s utility. Therefore,

if the respondent indicates they will pay x to accelerate the other donor’s donation from one

month to today, we have:

↵� x = �↵ (10)

Similarly, if the respondent indicates they will pay y to accelerate the other donor’s donation
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from two months to today, we have:

↵� y = �2↵ (11)

From these equations (see Appendix) we get:

↵ =
x2

2x� y
and � =

y � x

x
(12)

3.2 Experiment Two: Warm Glow on Receipt.

In this experiment, respondents were asked if they would like to make a donation (deducted

from their bonus payment) to a recipient in either one or two months. If they opted to

make a donation, they were asked how much they would pay to make a utility equivalent

donation one or two months earlier. Although the earlier utility equivalent donation is

smaller in dollar terms, respondents still paid the full donation amount so as not to create

a confounding incentive to make the earlier donation (see Appendix for exact instructions).

Coupled with Experiment One, this experiment measures whether people are more or less

willing to pay to accelerate the impact of a good deed when they are responsible for it as

compared to when someone else is.

If the respondent will donate M1 and pay w for the donation to reach the recipient today

rather than in one month, we have:

⇡ + ↵ + ⇡̃ � w �M1 = ⇡ + �↵ + �̃⇡̃ �M1 (13)

If they will donate M2 and pay z to for the donation to reach the recipient today rather than

two months, we have:

⇡ + ↵ + ⇡̃ � z �M2 = ⇡ + �2↵ + �̃2⇡̃ �M2 (14)

As shown in the appendix, these equations (along with Experiment One) jointly imply:

x� w

y � z
=

(�̃ � 1)

(�̃2 � 1)
(15)

which implicitly defines �̃. Therefore, we calculate ⇡̃ from:

⇡̃ =
x� w

�̃ � 1
(16)
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3.3 Experiment Three: Glow from Giving

In this experiment, respondents were informed that they would be recontacted in either one

or two months. At that time, they would have a chance to make a donation of M2 to Spare,

which would be delivered to the recipient in two months from the day of the experiment.

They were asked how much they would pay to give the donation to Spare today, rather than

deciding in one or two months. Regardless of when they made the donation to Spare, the

recipient received the donation in two months (this was made salient to respondents).

If a respondent (who anticipates giving in the future) is willing to pay a to give to Spare

today rather than in one month, we have:

⇡ + �2↵ + �̃2⇡̃ � a = �⇡ + �2↵ + �̃2⇡̃ (17)

If they will pay b to give to Spare today rather than in two months, we have:

⇡ + �2↵ + �̃2⇡̃ � b = �2⇡ + �2↵ + �̃2⇡̃ (18)

Combining equations (see Appendix), we get:

⇡ =
a2

2a� b
and � =

b� a

a
(19)

3.4 Experiment Four: Out of Sample Choices

In this experiment, respondents were asked how much they would pay for the experimenters

to send a fixed donation to a recipient in the future. Specifically, they were asked:

1. How much would you pay to send M0 to a recipient today (v00)?

2. How much would you pay to send M1 to a recipient in a month (v01)?

3. How much would you pay to send M2 to a recipient in two months (v02)?

4 Analysis

4.1 Sample

A total of 740 MTurkers completed the screening survey, of which 552 were were invited to

the full experiment. Additionally, 161 respondents from the final survey pilot, which was

nearly identical to the final survey, were included. No screening survey was conducted for
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these respondents. Of the 574 full survey respondents, 15 (3.0%) failed upfront attention

checks (e.g., selecting the smallest number in a list) - no further data was collected from

these respondents.

Out of the remaining 1118 unique donation value by respondent observations, the proportion

of respondents who were not willing to pay to speed up a donation made by someone else,

by themselves or to give sooner rather than later (i.e., x = y = w = z = a = b = 0) is

32.0%. This quantity is illustrative of the proportion of the population who either get no

utility from altruistic or warm glow sources, or are infinitely patient for such utility. As the

focus of this study is on the motivations of actual donors, such choices are dropped in further

analysis. This leaves 764 observations from 459 unique respondents.

To ensure respondents fully understood the instructions, those answering more than 1 out

of 11 comprehension questions incorrectly are dropped from the sample. Results are tested

for robustness to not dropping these respondents in the Online Appendix. This leaves 438

observations from 282 respondents. Finally, respondents who expressed irrational time pref-

erences (e.g., paying less to accelerate a payment by two months than one month) in any

experiment were dropped (see Appendix for frequencies), leaving a final data set of 345

observations from 220 respondents.

In summary, the final sample includes respondents who are inclined to make charitable

contributions (due to the screening survey), who are highly attentive to instructions (due

to dropping sample based on comprehension questions and irrational responses) and who

are likely to get some form of utility from giving (those who do not answer zero in all

experiments).

The analysis for this study was pre-registered in the AEA RCT Registry (ID: AEARCTR-

0005785). Full analyses described in the pre-analysis plan are included below and in the

appendices. All substantive deviations from the pre-analysis plan are noted below.

4.2 Deriving parameters from responses

The following table outlines the calculation of � and ↵, and further details are below. Similar

logic was applied for the calculation of � and ⇡.
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Condition Rationale � ↵

x = y = 0
Either � = 1 or ↵ = 0. In-
determinate.

None None

2x > y = x > 0

Respondent is ‘hyperbolic’:
cares equally about the
present relative to any point
in the future.

0 x

2x > y > x > 0 Standard discounting y�x
x

x2

2x�y

y > 2x > x > 0
Negatively altruistic and
wants to ‘pay to get giving
over with.’

y�x
x > 1 x2

2x�y < 0

y = 2x See below. 1 M
M�x

y > x = 0 or x > y
Non-standard time prefer-
ence.

None None

Where y = 2x, the equations determining � and ↵ are not precisely defined. If monthly

discount factors are close to one, these preferences are not irrational (e.g., for � = .99 a

respondent should pay $0.03 to speed up $3 by one month and $0.0597 for two months,

and therefore y = 1.99x). In this case � is approximated by 1. If � were precisely 1,

people would not pay to accelerate the payment. Therefore it must be that the payment to

accelerate derives from wanting to accelerate a very slightly discounted, and therefore likely

large, utility of ↵. Assuming that people would not pay more than the payment magnitude

(M) to accelerate the payment, ↵ is estimated as M
M�x .

Estimates for �̃ and ⇡̃ are derived from the following logic:
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Condition Rationale �̃ ⇡̃

w = x > 0 and z = y > 0

The respondent pays ex-
actly the same when the do-
nation is theirs or another
person’s, it is inferred that
there is no warm glow from
this donation

1 0

w > z
Non-standard time prefer-
ence.

None None

x�w
y�z < 0

Positive warm glow for one
month, and no warm glow
for two months (or vice-
versa). Such preferences are
inconsistent.

None None

Otherwise
Otherwise, when a solution
exists parameters are de-
rived from model equations.

x�w
y�z =
(�̃�1)
(�̃2�1)

x�w
�̃�1

4.3 Summary statistics and donor types

Table 1 shows summary statistics for raw responses and structural parameters. Prior to es-

timating structural parameters, the raw responses are informative about respondents’ utility

from giving and discounting of that utility. First, on average y > x (z -stat = 8.26), z > w

(z -stat = 7.78) and b > a (z -stat = 5.82), which indicates discounting of altruistic and warm

glow utility. Additionally, w > x (z -stat = 3.02) and z > y (z -stat = 2.9) suggesting that

warm glow at the time the gift is received exists in the population. Similarly, on average a

and b are substantially above zero implying that at least some of the population experience

warm glow when gifts are made.
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Table 1: Summary statistics

Mean Mean |>0 % = 0 N Missing

Other gives, one month (x) 0.3 0.35 0.13 345 0

Other gives, two months (y) 0.41 0.47 0.13 345 0

I give, one month (w) 0.42 0.51 0.19 297 48

I give, two months (z) 0.54 0.66 0.19 297 48

Give now, one month (a) 0.32 0.45 0.3 345 0

Give now, two months (b) 0.37 0.53 0.3 345 0

Donate today (v00) 0.52 0.58 0.1 345 0

Donate one month (v01) 0.48 0.54 0.11 345 0

Donate two months (v02) 0.48 0.56 0.15 345 0

Own discount factor (�) 0.57 0.84 0.32 335 10

Altruism discount factor (�) 0.43 0.73 0.41 301 44

Altruistic utility (↵) 0.69 0.7 0 288 57

Giving glow discount factor (�) 0.26 0.62 0.58 241 104

Giving glow utility (⇡) 0.67 0.68 0 235 110

Glow on receipt discount factor (�̃) 0.56 0.8 0.3 250 95

Glow on receipt utility (⇡̃) 0.21 1.14 0.34 246 99

Give (indicator) 0.86 1 0.14 345 0

Table shows summary statistics of parameters of interest. “Give” is an indicator the respondent

agreed to make a donation when asked in a particular choice. Other variables are defined in

the text.
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Going beyond summary statistics to sample heterogeneity, it is possible to infer the sign of

the warm glow parameter ⇡̃ from responses. In particular, respondents experience ‘Positive

glow’ when they will pay more to accelerate their own donation than to accelerate a donation

made by someone else (w > x and z > y), ‘Negative glow’ when they will pay less, and ‘Zero

glow’ when they will pay the same. In the sample, 43% of donors experience warm glow after

their donation is made, 28% experience no glow and the remaining 29% have negative glow.

The interpretation of negative glow is somewhat confounded. It it possible that it represents

truly negative utility, meaning that a person gets less joy from a donation they have made

having an impact than a donation made by someone else. There are, however, alternative

interpretations. First, it is possible that shifted reference points in own wealth cause some

respondents to pay less to speed up their own donation. Although the respondent had

exactly the same budget to speed up the donation when they made the donation or when it

was made by someone else, people who exhibit reference dependent utility may feel ‘poorer’

after having made a donation themselves, and therefore become less inclined to trade their

remaining bonus to speed up delivery of the donation. Second, a depleted ‘altruism budget’

may cause respondents to pay less to speed delivery of their own donation. People may

intuitively feel that speeding up a donation represents a good thing for the recipient (despite

the fact that respondents knew the recipient was indi↵erent to the timing of the donation).

In this case, if they have just done a good thing in making a donation, they may feel less

inclined to do another ‘good thing’ by speeding up delivery. This study can not distinguish

between these possibilities. Regardless of the reason for observed negative glow, however, the

implication that many donors are not willing to make a sacrifice for their donation to have an

impact sooner rather than later is relevant for incentives and behaviors in the non-for-profit

sector.

Similarly, the precise motive to give sooner rather than later (captured in Experiment Three)

is not identified. While some people may truly derive a good feeling from giving now rather

than deciding later, others may simply want to give sooner to avoid some ‘hassle cost’ of

deciding later. This latter dynamic may be partly captured in the warm glow from giving

parameters. However, as with other parameters, the estimated warm glow from giving

parameters have practical implications regardless of the precise underling mechanism, or

mix of mechanisms.

Using the inferred sign of utility from warm glow when the gift is received, respondents

can also be segmented into types of donors based on the probable sign of all of their utility

parameters.6 Table 2 shows this analysis. The most common types of donors are those that

6
“Probable” because x = y = 0 implies that either ↵ = 0 or � = 1 rather than ↵ = 0 for certain.
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realize all three types of utility (28%), those that get altruistic utility and utility from giving

(34%) and pure altruists (17%).

Table 2: Types of donors

Other gives I give Give Glow: a,b not 0 No Give Glow: a,b=0

Altruism: x,y not 0 No Receive Glow: w<=x,z<= y 0.34 0.17

Altruism: x,y not 0 Receive Glow: w>x,z> y 0.29 0.06

No Altruism: x,y=0 No Receive Glow: w<=x,z<= y 0.06 0.00

No Altruism: x,y=0 Receive Glow: w>x,z> y 0.04 0.03

4.4 Structural parameters: Comparing Altruism and Glow

Turning to structural parameters, inspecting the distributions of structural parameters (see

Appendix) reveals the presence of outliers in the estimated parameters. To prevent these

few observations from driving results, all structural utility parameter below the 1st percentile

or above the 99th percentile are set to missing, whereas all discounting parameters below 0

are set to missing and those above 1 are set to 1. It is also important to note the presence

of missing values. For � and ↵, 44 of the missing values shown in Table 1 occur when

x = y = 0 and � = 1 can not be distinguished from ↵ = 0. The remainder come from

dropping outliers. Similarly, for � and ⇡, 104 of the missing values occur when a = b = 0

and the remainder come from dropping outliers. For �̃ and ⇡̃, 48 of the missing values occur

when the respondent chooses not not make a donation (making these parameters impossible

to estimate), which is also where w and z are missing. An additional 39 missing values

occur when (�̃�1)
(�̃2�1) is zero or infinite (x = w or y = z but not both) and the equation can

not be solved. The remainder come from dropping outliers. Therefore comparisons of these

parameters in the full sample may be skewed by selection bias, as whether the parameter is

estimable depends on the response. Analyses below show full sample comparisons, as well as

restricted to the sub-sample for which the parameters of interest are estimated. The former

indicates which motivations are strongest in the population on average, including individuals

for whom particular drives to donate are small or absent, the latter indicates the strength

of di↵erent motives for giving conditional on the respondent having some drive to give due

to each motive.

Similarly for ⇡.
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Discount factors (�, �, � and �̃) are generally low. The unconditional average ranges from

0.26 to 0.56 and is driven by the relatively high fraction of extreme hyperbolic discounters

in the sample (those who will pay equally to advance a payment by one and two months).

Conditional on being more than zero, discount factors are still relatively low (0.62 to 0.8).

This may be partly due to the coding of the parameters: when the respondent would not pay

to shift the timing of the donation, it is often indeterminate whether the discount factor is 1

or the utility parameter is 0, as these are coded as missing a large number of high discount

factors are missing from the sample. Additionally, relatively high discount rates are not

uncommon for small payments in experimental settings.

The summary statistics are at a choice by individual level. To formally test equality of

parameters it is necessary to adjust for correlation within choices for the same respondent

and optimal to adjust for the influence of donation size. Equality of the utility parameters

is tested by equality of the coe�cients (mi, which represent the means of the parameters)

from:

yic = m1 [↵] +m2 [⇡] +m3 [⇡̃] + [D = d] + ✏ic (20)

where yic is the magnitude of the estimated utility parameter, [↵], [pi] and [⇡̃] are

indicator variables that the utility parameter is ↵, ⇡ or ⇡̃, and [D = d] are indicator

variables for donation sizes. Standard errors are clustered at the individual (i) level. A

parallel equation is estimated for discounting parameters. Given the potential endogeneity

of missing values, the equations are also estimated on a restricted sample where all utility and

discounting parameters are not missing. Tables 3 and 4 show estimates for each coe�cient

mi. On average ⇡̃ is approximately one third the size of ↵, suggesting that warm glow when

a gift realizes its purpose is much less important than pure altruism to donors. However,

as shown above, this masks considerable heterogeneity within the population. Overall it

seems that donors receive roughly equal utility from the purely altruistic impact of their gift

and the act of giving itself: ⇡ is generally not statistically di↵erent from ↵. However in the

population of donors that have positive altruistic utility and utility from giving (as opposed

to one or the other), ⇡ is ⇠40% larger than ↵, indicating the glow from giving is the primary

factor.

Table 4 shows that donors are much more impatient to realize the utility from giving than

they are to realize utility associated with the impact of their gift. � is ⇠40% lower than �

and lower still than �̃. This is driven by a greater portion of extreme hyperbolic discounters

for utility from giving - those that care only about giving now, and fully discount the future
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- which is 58% for � vs. 30-40% for � and �̃. In contrast, respondents are more anxious for

the world to be a better place (pure altruism) than they are to feel good about their having

made the world a better place (warm glow when a gift is received).
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Table 3: Utilities

Utility Utility Utility

⇡ -0.01 0.21 0.03

(0.05) (0.06)*** (0.06)

⇡̃ -0.47 -0.43

(0.10)*** (0.11)***

Cons (↵) 0.68 0.49 0.66

(0.04)*** (0.05)*** (0.05)***

Observations 769 550 455

Sample Full sample ↵ and ⇡ ↵, ⇡ and ⇡̃

Table 4: Discount factors

Discounting Discounting Discounting

� -0.17 -0.21 -0.13

(0.03)*** (0.03)*** (0.04)***

�̃ 0.13 0.18

(0.04)*** (0.06)***

Cons (�) 0.43 0.47 0.38

(0.03)*** (0.03)*** (0.05)***

Observations 792 560 458

Sample Full sample ↵ and ⇡ ↵, ⇡ and ⇡̃
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Figure 1 shows how utility parameters are correlated in the population. As the object of

interest is how these parameters co-vary within people, the sample is restricted to those for

whom all parameters are estimable. Altruistic utility and warm glow from giving are highly

correlated within donors, whereas warm glow when the donation is received is not especially

correlated with either other source of utility.

Figure 1: Correlation between ↵, ⇡ and ⇡̃

4.5 Utility by donation size

Figure 2 plots the average of each utility parameter against the size of the donation in the

choice from which the parameter is calculated. Given that the respondent’s bonus increases

with the size of the donation (to allow them to give if they choose to), an upward shift in
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the utility parameter with donation size may also be caused by a larger budget to spend on

shifting the donation in time. The quantity of interest in this figure is the relative slopes for

each utility parameter: if the increase were driven simply by the e↵ect of the respondent’s

budget, one would expect the slopes across utility parameters to be the same. Alternatively,

if specific types of utility are less sensitive to the amount of the donation involved, one would

expect a flatter slope for those parameters. Utility received from pure altruism (↵) and from

giving (⇡) appear increasing in the size of the donation involved, this di↵erence is statistically

significant when comparing a donation of $5 to $0.50. In contrast it appears that warm glow

utility realized when the gift is received is less sensitive to donation amount, although an

increasing slope can not be ruled out statistically. Statistical tests for this analysis are shown

in the appendix.

Figure 2: Mean utility parameters by donation amount
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4.6 Predicting giving

The section above generates reduced form evidence about motives for giving. Further in-

sight is achieved by exploring the relative sizes of parameters and the relationships between

parameters. However, the fact that the parameters can be estimated says little about their

usefulness. In this section, the parameters are used to estimate outside choices, which pro-

vides a measure of the ability of these parameters and the proposed model to predict actual

individual choice.

In Experiment Four, respondents were asked how much they would pay for the experimenters

to deliver a donation of a fixed size today, in one month or in two months, generating the

values v00, v01 and v02. They were asked these questions for two donation sizes, corresponding

to the values of {M0,M1,M2} which they observed in Experiments One through Three. If

paying to have a donation made triggers warm glow utility from the size of the donation

received by the recipient, not the price paid for that donation to occur, then v00, v01 and

v02 should be precisely predicted by the estimated structural parameters. Allowing for the

possibility that paying to have a donation made rather than making it oneself does not

generate full utility, and also for some error in the estimation of parameters, each outcome

is estimated as a combination of the estimated individual utility and discounting parameters

and an error term:

v0ti = c0⇡i + c1�
t↵i + c2�̃

t⇡̃i + ✏i (21)

To assess whether the three part model is more predictive than the classical model which

has a single warm glow parameter, we compare the model above (“Model 1”) with“Model

2” and “Model 3” defined as:

v0ti = c1�
t↵i + c2�̃

t⇡̃i + ✏i (22)
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and

v0ti = c0⇡i + c1�
t↵i + ✏i (23)

Figure 3 shows predicted versus actual payments made for each predictive each model.7

Though the predictions generally deviate from actual responses, they are correlated: most

strongly in the three part model and also very highly in Model 3. To bring some statistical

precision to the comparison, Table 5 shows summary statistics for each model across 1000

bootstrap samples from the data. The three part model (Model 1) and a model including

only altruistic utility and glow from giving (Model 3) are virtually indistinguishable, and

both perform better than Model 2, which ignores the glow from giving and assumes all

warm glow occurs when the gift has impact (see Appendix for distribution of MSE results).

Furthermore, Model 1 and Model 3 do have some explanatory power: they achieve average

MSE of ⇠ 0.39 and R2 of ⇠ 0.54. In comparison, a random number between zero and the

size of the donation to be sent achieves average MSE of ⇠ 1.13 and average R2 of ⇠ �1.26

(i.e., worse than a horizontal line at the mean). Cheating somewhat in the prediction task

by guessing the mean of actual responses returns MSE of ⇠ 0.51 and an R2 of 0.

Part of the similarity between Model 1 and Model 3 has to do with very low discount factors

expressed by respondents. Since future ↵ and ⇡̃ are discounted for donations delivered in one

and two months, these terms have less weight in making predictions. As shown in the first

3 columns of Table 5 the coe�cient c0(⇡) ⇡ 0.71 whereas c1(↵) ⇡ 0.14 and c2(⇡̃) ⇡ �0.04,

thus the values of ⇡̃ have very little impact on the predicted payment to make the donation.

The last three columns of Table 5 show analogous results predicting only payments for

donations made today (v00). As expected, the coe�cients are more balanced as discounting

no longer plays a role, in this case c0(⇡) ⇡ 0.28 and c1(↵) ⇡ 0.59, reflecting the roughly

equal importance of altruistic utility and warm glow from giving in decisions. In this case

7
The pre-analysis plan indicated making further assumptions to fill missing values for structural param-

eters. Such assumptions do not substantially change the results and the analyses are shown in the Online

Appendix.
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the coe�cient on ⇡̃ also increases, to ⇡ 0.02, but the combination of this relatively small

coe�cient and the large proportion of the sample for whom ⇡̃ = 0 makes this term relatively

insignificant in making predictions. Thus, the decisions of donors on average may be equally

well approximated by the three part model as by one that includes only altruistic utility and

warm glow from giving.

Figure 3: Predicted and actual payments by model - Estimated sample
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Table 5: Predictive results by model

Model1 Model2 Model3 Model1 Model2 Model3

MSE 0.39 0.61 0.4 0.33 0.35 0.33

se 0.05 0.08 0.05 0.07 0.07 0.07

R2 0.54 0.28 0.53 0.61 0.59 0.6

se 0.04 0.04 0.04 0.06 0.06 0.06

c0(⇡) 0.71 0.71 0.59 0.84 0.59

se 0.08 0.08 0.12 0.09 0.12

c1(↵) 0.14 0.73 0.13 0.28 0.29

se 0.09 0.06 0.09 0.14 0.13

c2(⇡̃) -0.04 -0.01 0.02 0.04

se 0.03 0.03 0.06 0.05

Sample Full Full Full Today Today Today
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5 Conclusion

To explore the relative strengths of motivations for charitable gifts, and the impact of delays

between giving and a gift having an impact, this study proposes and tests a three part model

of charitable giving. The model assumes that individuals experience purely altruistic utility

from others’ benefit as well as warm glow utility from having made a gift and from the

specific impact of the donor’s gift. Further, donors discount all of these forms of utility over

time, but at di↵erent rates.

Empirical tests of the model suggest that, as a whole, donors do experience all three forms of

utility. On an individual level roughly one third do so, while others give due to only one or

two of the sources of utility. The data also suggests that people discount each component of

utility at a di↵erent rate. They are most impatient to realize the utility from giving, and are

more patient for their gift to achieve an impact. Finally, in out of sample tests the estimated

structural parameters are shown to have meaningful predictive power for donors’ decisions.

The results of this study are di↵erent from but not inconsistent with those of Ottoni-Wilhelm,

Vesterlund and Xie (2017), who also estimate individual level structural parameters. This

study finds that ⇠60% of individuals are motivated by both altruistic and warm glow utility

and ⇠20% are purely altruistic. In contrast Ottoni-Wilhelm, Vesterlund and Xie (2017)

report that ⇠40% of individuals are motivated by both altruistic and warm glow utility

and ⇠45% are purely altruistic. This may partly be due to the di↵erence in samples (online

population versus undergraduate sample). It may also have something to do with the specific

charitable cause involved in each study. Finally it is possible that implicit assumption made

by respondents about the timing of gifts in Ottoni-Wilhelm, Vesterlund and Xie (2017) or

about the level of giving by others in this study impact the results at the margin.

A primary contribution of this paper is to the methodological tools used to explore motiva-

tions for charitable donations and public goods contributions. The most common test used

to distinguish altruistic versus warm glow motivations for giving - the crowd out test - is
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confounded by the level of giving by others (Ottoni-Wilhelm, Vesterlund and Xie (2017)).

Moreover, ignoring the time dimension of realized utility can further bias estimates. The

proposed model and associated experimental methodology provides an alternative route to

gaining reduced form insight into motivations to give and estimating related structural pa-

rameters.

The results have implications for the non-profit sector and charitable fundraising. First,

donors are heterogeneous in their motives for giving and appeals to altruistic motives, warm

glow from giving or the personal impact of a donor’s gift will appeal to di↵erent segments of

the donor population. Second, donors are somewhat impatient to give and for their gift to

have impact, suggesting that organizations that can quickly translate donations into impact

will appeal to donors. That many donors are more impatient for the glow of giving than the

impact of their gift, however, creates the risk that the former will drive decisions and result

in socially sub-optimal donor oversight of the ultimate impact of their gifts.
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A Appendix

A.1 Experiment One: purely altruistic utility.

We have :

↵� x = �↵ =) ↵� x

↵
= � (24)

and:

↵� y = �2↵ (25)

Combining equations we get:

↵� y = (
↵� x

↵
)2↵ (26)

↵� y =
(↵� x)2

↵
=

↵2 � 2x↵ + x2

↵
(27)

↵� y = ↵� 2x+
x2

↵
(28)

2x� y =
x2

↵
(29)

↵ =
x2

2x� y
(30)

and therefore

� =
↵� x

↵
= 1� x

x2

2x�y

=
x

x
� x(2x� y)

x2
=

x

x
� (2x� y)

x
=

y � x

x
(31)

A.2 Experiment Two: warm glow on receipt.

We have:

⇡ + ↵ + ⇡̃ � w �M1 = ⇡ + �↵ + �̃⇡̃ �M1 (32)

and:

⇡ + ↵ + ⇡̃ � z �M2 = ⇡ + �2↵ + �̃2⇡̃ �M2 (33)
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The first equation implies:

↵ + ⇡̃ � w = �↵ + �̃⇡̃ (34)

and we substitute from Experiment One to get:

↵ + ⇡̃ � w = (↵� x) + �̃⇡̃ (35)

x� w = ⇡̃(�̃ � 1) (36)

Similarly from the second equation and Experiment One, we get:

↵ + ⇡̃ � z� = �2↵ + �̃2⇡̃ (37)

↵ + ⇡̃ � z� = (↵� y) + �̃2⇡̃ (38)

y � z� = ⇡̃(�̃2 � 1) (39)

Combining equations above:
x� w

y � z
=

⇡̃(�̃ � 1)

⇡̃(�̃2 � 1)
(40)

x� w

y � z
=

(�̃ � 1)

(�̃2 � 1)
(41)

which implicitly defines �̃. Therefore, we caculate ⇡̃ from:

⇡̃ =
x� w

�̃ � 1
(42)

A.3 Experiment Three: warm glow at time of gift.

We have:

⇡ + �2↵ + �̃2⇡̃ � a = �⇡ + �2↵ + �̃2⇡̃ =) � =
⇡ � a

⇡
(43)
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and:

⇡ + �2↵ + �̃2⇡̃ � b = �2⇡ + �2↵ + �̃2⇡̃ =) ⇡ � b = �2⇡ (44)

Combining equations:

⇡ � b = (
⇡ � a

⇡
)2⇡ =

(⇡ � a)2

⇡
=

(⇡2 � 2a⇡ + a2)

⇡
(45)

2a� b =
a2

⇡
(46)

⇡ =
a2

2a� b
(47)

and

� =
b� a

a
(48)

B Comprehension questions
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Table 6: Comprehension question performance

Incorrect N Percent

0.00 110 0.24

0.09 172 0.37

0.18 83 0.18

0.27 27 0.06

0.36 17 0.04

0.45 14 0.03

0.55 15 0.03

0.64 15 0.03

0.73 4 0.01

0.82 2 0.00

Number and percent of respondents with given percentage of incorrect answers to comprehension

questions.
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C Distributions of responses and parameters

Figure 4: Distributions of responses
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Figure 5: Distributions of utility parameters
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Figure 6: Distributions of discount factors
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D Utility parameters by size of donation

Testing equality of the slopes can be accomplished by testing equality of coe�cients (sd)

from the following equations where Dd is an indicator variable for donation size d and s1 is

the intercept. Standard errors will be clustered at the recipient (i) level as each recipient

makes multiple choices (c).

↵ = s1 + s2D2 + ...+ snDn + ✏ic (49)

⇡ = s1 + s2D2 + ...+ snDn + ✏ic (50)

⇡̃ = s1 + s2D2 + ...+ snDn + ✏ic (51)

Table 7: Slope by donation size

↵ ⇡ ⇡̃ ↵ ⇡ ⇡̃

Donation: $1 0.10 0.05 0.07 0.12 0.11 -0.10

(0.06) (0.07) (0.18) (0.07) (0.09) (0.23)

Donation: $3 0.30 0.29 0.01 0.20 0.07 -0.25

(0.13)** (0.15)* (0.29) (0.14) (0.13) (0.24)

Donation: $5 0.55 0.84 0.09 0.61 0.80 0.19

(0.11)*** (0.19)*** (0.30) (0.16)*** (0.22)*** (0.29)

Cons 0.56 0.54 0.18 0.52 0.54 0.26

(0.05)*** (0.06)*** (0.12) (0.05)*** (0.06)*** (0.12)**

Observations 288 235 246 151 153 151

Sample Full sample Full sample Full sample ↵, ⇡ and ⇡̃ ↵, ⇡ and ⇡̃ ↵, ⇡ and ⇡̃
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E Histogram of MSE by model from simulations

Figure 7: MSE by Model
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