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Abstract

This paper studies the dynamics of charitable giving. We model giving as the accumulation
of virtue capital from past giving and test the model using panel data linking 7.6 million do-
nations to 52 fundraising letters over six years. Giving is intertemporally consistent: past
giving breeds future giving, past inaction breeds future inaction. This negative consistency
quantitatively dominates: fundraising appeals cause negative intertemporal spillovers on sub-
sequent appeals. However, negative consistency fades more quickly than positive consistency.
These results contribute to our understanding of dynamic prosocial behavior and inform how

fundraising campaigns should time and sequence communications.
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1 Introduction

Contributions to charitable causes improve lives, restore ecosystems, and support social progress
around the world. In 2024, American individuals alone made monetary contributions worth $392.45
billion, 1.34% of GDP (Giving USA Foundation, 2025). A large and increasing share of individual
giving comes from donors enrolled in recurring giving plans, like monthly installments.! Such
regular donors allow charities to smooth volatile contribution flows and reduce their exposure
to politics, media cycles, and economic downturns. Consequently, regular donors constitute the
bedrock of charitable funding. When donors commit to installment giving, their donations become
inherently dynamic rather than isolated decisions. Understanding such commitments, therefore,
requires a dynamic perspective on how donor motivations evolve over time. This perspective can
then also inform fundraising strategies that target charities’ primary objective—expanding and
sustaining regular donations.

The market for charitable giving has been the subject of extensive empirical study (List, 2011).
This literature has established that one-time donations can be well understood through the lens
of impure altruism (Andreoni, 1989; Ottoni-Wilhelm et al., 2017). Donors derive private returns
from giving, for instance, in the form of warm glow (Andreoni, 1990), self-image (Bénabou and
Henkel, 2025), or social image (DellaVigna et al., 2012; Andreoni et al., 2017). However, impure
altruism has been applied as a fundamentally static concept, implicitly assuming that each donation
and every fundraising call can be viewed in isolation. Yet, the private returns to giving are likely
to evolve over time, mirroring broader evidence that emotions accumulate and decay over time
(Staner, 2025). For instance, self-image may accumulate, past donations may trigger a need for
consistency and selfish behavior may normalize and reinforce patterns of selfish decision-making.
If such dynamic motives exist, analyzing single instances of prosocial behavior in isolation is
incomplete. Instead, a dynamic perspective is necessary to understand giving in installments, the
influence of past giving on current generosity, and the effective timing and design of fundraising
interventions.

In this paper, we study dynamic charitable giving. In our model, donors accumulate virtue
capital through past giving. The accumulated capital then affects the utility of future prosocial
behavior implying that donor motivations evolve over time and rationalizing donors’ inclination
to give in installments. This dynamic perspective generates several predictions about intertempo-
ral patterns of charitable giving and the interdependency of subsequent fundraising solicitations.
To test these predictions, we leverage, to our knowledge, the first individual-level panel dataset

that links charitable donations to a charity’s complete solicitation history over an extended time

'Industry sources state the share of regular donors in the US is between 20% and 57%, and increasing over the
years (M+R, 2024, 2025), also see https://doublethedonation.com/nonprofit-fundraising-s
tatistics.
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horizon. In line with our model, we find that giving is temporally interdependent and consistent:
Past generosity breeds future generosity, and past inaction breeds future inaction. The negative
side of this intertemporal consistency is particularly relevant for the design of fundraising appeals:
it is quantitatively dominant at first but fades in time rather quickly. Overall, these results have
implications for dynamic prosocial behavior more broadly and provide practical guidance on how

charities should time and sequence their solicitations.

Theoretical framework. Our model formalizes how donors’ motivations evolve over time and
how these intertemporal patterns interact with fundraising interventions. It builds on the idea that
donors hold a stock of virtue capital (see also, Ashraf and Bandiera, 2017), which accumulates
through past prosocial behavior (e.g. donations), and diminishes over time as well as through anti-
social behavior, such as declining a fundraising appeal in response to a natural disaster. This capital
captures the private returns from past giving and simultaneously increases the returns from current
giving. Because only sustained contributions maintain the stock, the model rationalizes donors’
inclination to give in regular installments. In addition, it predicts that fundraising communications
generate intertemporal consistency at the individual level. Donors who respond to a solicitation
accumulate virtue capital, which increases their responsiveness to subsequent appeals. Conversely,
donors who decline experience a depletion of their stock, which reduces their responsiveness to

subsequent appeals.

Empirical setting. We test our model using uniquely detailed records from a major international
charity operating in Germany. Our data cover nearly 7.6 million donation payments from more
than 127,000 regular donors over six years (2018-2023). The average monthly installment is EUR
16.39, and donors remain active for 7.5 years on average. We match these donation records to
the charity’s full communication history of 52 fundraising letters, comprising two distinct types:
35 upgrade requests, which invite donors to increase their recurring installment amounts, and 17
one-time donation appeals, which solicit additional single contributions for specific causes such
as humanitarian emergencies. The staggered timing of letter delivery — driven by administrative
constraints of the charity rather than donor characteristics — creates quasi-experimental variation

that we exploit using the Callaway and Sant’ Anna (2021) difference-in-differences estimator.

Dynamic giving. Our first set of results establishes that donor motivation evolves over time, ren-
dering giving decisions interdependent. To show this, we first establish the contemporaneous effect
of an upgrade request on donors’ monthly installments. Upgrade requests significantly cause dona-
tions to increase, with an average post-treatment effect of EUR 0.19 per month —although modest at

the individual level, this effect compounds substantially given the large donor base and long donor



lifetimes, resulting in an estimated benefit of nearly EUR 2 million per annual campaign for the
charity. Event-study estimates show a positive response that grows over the first four months be-
fore stabilizing. Importantly, we then investigate how a previous one-time donation appeal within
30-120 days before the upgrade request influences the effectiveness of the upgrade request.> On
average, the one-time solicitation reduces the effectiveness of the upgrade request by 32%. This
negative spillover is stronger the closer together the two solicitations occur in time. Therefore,
fundraising appeals cannot be analyzed in isolation: donors’ motivation evolves over time such

that each solicitation shapes their responsiveness to the next.

Intertemporal consistency. Our second set of results studies the mechanisms underlying the ob-
served intertemporal spillovers. The negative average spillover conceals substantial heterogeneity
that aligns closely with the predictions of our model. Disaggregating by initial response behav-
ior, we find two opposing patterns. First, donors who responded to the earlier one-time appeal
show upgrade responses nearly four times larger than unexposed donors. Second, donors who
did not respond to the one-time appeal upgrade their installments by less than half of the amount
of unexposed donors. The overall negative spillover then implies that the negative consistency
of non-responders is quantitatively dominant relative to the positive consistency of responders.
These results are consistent with the idea of virtue capital: responding to a one-time appeal raises
the donor’s stock and hence increases the willingness to upgrade; declining the one-time appeal
instead depletes it and decreases donor’s responsiveness.

To further corroborate the idea that dynamic prosocial behavior is driven by accumulated virtue
capital, we use the model to derive additional restrictions on how the donation environment should
affect the directional consistency identified above. In particular, one-time contributions should spill
over into higher installments even in the absence of an explicit upgrade request: the act of giving
should shift the donor’s preferred contribution level not merely the subsequent upgrade requests.
However, both positive and negative intertemporal spillovers should be attenuated without an up-
grade request, given the higher adjustment costs of changing installment amounts. Consistent with
these predictions, we indeed find that one-time requests affect installments but that consistency,

while still being present, is attenuated.

Asymmetric decay. Our third set of results documents asymmetric persistence of these spillovers.
The negative spillover among non-responders is strongest in the 30—-60 day window following the
one-time solicitation, attenuates in the 60-90 day window, and largely vanishes by 90-120 days. In

contrast, the positive effect among responders persists across all time windows. Our model gener-

2We exclude the zero to 30-day window due to ambiguous response timing when solicitations occur in close
succession.



ates this asymmetry directly: when negative shocks to virtue capital are smaller than positive ones,
hassle costs cause the installment of non-responders to revert to baseline more quickly than the
installment of responders rises. The pattern is further reinforced if virtue capital must be recalled
and memory is selective such that prosocial actions are recalled more persistently than failures to

give (see, Carlson et al., 2020; Zimmermann, 2020).

Alternative explanations. We argue that the average negative spillover — and its temporal gra-
dient — is not driven by donor fatigue or intertemporal substitution from constrained budgets.
Both explanations predict that reductions in upgrade responsiveness should be concentrated among
donors who actually responded to the one-time appeal. We find the opposite: responders show
upgrade responses nearly four times larger than unexposed donors, while non-responders show
diminished responses. These patterns are instead consistent with virtue capital: giving or declining
shifts the donor’s accumulated stock, generating two opposing pathways from a single solicitation.

We further document that the heterogeneity in dynamic patterns described above cannot be
attributed to fixed donor types. First, if the divergence merely reflected stable differences in char-
acteristics, responders, non-responders, and non-exposed donors should exhibit distinguishable
donation trajectories before the one-time solicitation arrives, but pre-treatment trends are indistin-
guishable across groups. The divergence emerges only after the solicitation. Second, we find the
same heterogeneity patterns when we partition donors by two separate proxies for altruistic motiva-
tion — baseline installment amount and acquisition channel — indicating that the responder—non-
responder divergence is not an artifact of underlying differences in charitable inclination.

A different alternative explanation would be that donors differ not in altruism but in a stable
latent responsiveness to charity communication, such that those who respond to a one-time ap-
peal are simply the same individuals who would respond to any solicitation. Our data also speak
against this interpretation. In particular, spillovers in our data decay over time. If donor groups
differed in their latent responsiveness, however, we would expect that spillovers are constant in
the temporal distance of solicitations. Moreover, donors who declined a one-time appeal show
upgrade responses indistinguishable from those of non-exposed donors once 90 days have passed
between the two solicitations. If non-responders were fundamentally less responsive to commu-
nication, this convergence should not occur. In addition, the asymmetric decay pattern—negative
consistency fading while positive consistency persists—points to a mechanism that is intrinsically
dynamic rather than reflecting a fixed trait. Within our virtue capital framework, the asymmetry
emerges directly when negative shocks to virtue capital are smaller than positive ones; it is further
consistent with motivated memory, whereby prosocial actions are recalled more persistently than
failures to give.

Finally, the patterns are also unlikely to reflect unobserved income or wealth shocks. Transitory



shocks do not generate persistence absent stock-like returns to giving: once the shock dissipates,
optimal giving should revert to baseline, leaving no spillover to subsequent upgrade responses.
Permanent shocks could in principle produce persistent changes in giving by shifting the marginal
cost of donations, but they cannot account for two central features of our findings. The average
spillover is negative, which would require permanent income shocks to be systematically negative
on average. And negative spillovers fade within 90 days, whereas a permanent income change

should imply persistently — not transiently — lower giving.?

Implications for fundraising design. Our results guide fundraising design in the context of in-
stallment giving. The key insight is that the timing and sequencing of appeals matter. Because
the negative spillover is driven by non-responders and fades within approximately 90 days, char-
ities can largely eliminate it by spacing one-time appeals and upgrade requests by at least three
months. Compressing this interval is costly: a one-time appeal sent shortly before an upgrade re-
quest reduces upgrade effectiveness (in our case by 32%). At the same time, the persistent positive
spillover among responders suggests that charities can identify high-potential upgrade targets by
conditioning on recent one-time donation behavior. More broadly, our findings imply that uniform
communication calendars — in which all donors receive the same sequence of appeals at the same
intervals — leave money on the table. Tailoring solicitation timing to individual response histories

is a practical lever for expanding and sustaining regular donations.

Literature. A rich empirical literature has studied the instantaneous effect of fundraising on
charitable giving (see List, 2011, for an overview). This has deepened our understanding of the
determinants of giving in static settings.* Building upon these insights, a growing empirical lit-
erature has begun to explore the dynamic nature of giving (Meier, 2007; Landry et al., 2010;
Breman, 2011; Meer, 2013; Leliveld and Risselada, 2017; Adena and Huck, 2019; Scharf et al.,
2022; Samek and Longfield, 2023; Bruhin et al., 2026). These studies yield seemingly conflicting
findings. Some provide evidence for consistency of donations by showing that current giving is
a predictor of future giving (Landry et al., 2010; Meer, 2013) and that donations crowd in subse-
quent giving through habit formation (Breman, 2011; Adena and Huck, 2019; Bruhin et al., 2026).

Others document negative spillovers of fundraising solicitations to future donations. For instance,

3 Additionally, we test whether our findings are mainly driven by individuals living in low-income areas, i.e., those
donors who should be more responsive to income shocks. We find no difference in the sign, magnitude, or decay of
spillovers for these donors compared to donors living in high-income areas.

4Seed money, matching grants, lottery incentives, solicitor characteristics, challenge gifts, need exposure, and
surprise requests affect giving (List and Lucking-Reiley, 2002; Eckel and Grossman, 2003; Landry et al., 2006; Lange
et al., 2007; Karlan and List, 2007; Eckel and Grossman, 2008; Rondeau and List, 2008; Huck and Rasul, 2011; Karlan
et al., 2011; Edwards and List, 2014; Huck et al., 2015; Exley and Petrie, 2018; Adena et al., 2024; Xu, 2026). Social
information affects donors through signaling of charity quality (Vesterlund, 2003), conditional cooperation (Frey and
Meier, 2004; Shang and Croson, 2009), and conformity (Goette and Tripodi, 2021).



matching subsidies reduce post-intervention giving (Meier, 2007) and fundraising appeals shift
the timing of donations to other charities (Scharf et al., 2022). In our data, we observe individ-
ual donor histories over extended periods, combined with multiple fundraising solicitations whose
timing varies substantially and is plausibly exogenous. This structure enables us to develop and
test a long-term model of dynamic charitable giving that reconciles the two existing views. In par-
ticular, we demonstrate that positive and negative consistency coexist at the individual level: past
giving reinforces future generosity, while past inaction reinforces subsequent inaction. In our set-
ting, the negative side is quantitatively dominant, making it the more consequential dynamic force
for fundraising design. In line with the opposing earlier findings, we also show that the overall sign
of the spillover will be determined by the fundraising environment itself, e.g., by the time between
solicitations or the effectiveness of the first request.

Our findings also contribute to the broader literature on dynamic prosocial behavior. Models
of self-signaling of moral behavior predict that actions inform self-image, generating directional
persistence: prosocial acts raise the perceived return to future prosociality, while failures to act
erode it (Bénabou and Tirole, 2011; Bodner and Prelec, 2003). However, the competing moral
licensing hypothesis predicts the opposite — an initial good deed creates moral credit that permits
subsequent selfishness (Monin and Miller, 2001; Sachdeva et al., 2009; Merritt et al., 2010), though
recent meta-analyses have questioned its empirical robustness (Blanken et al., 2015). Our evidence
provides large-scale field support for consistency over moral licensing. Importantly, our results
emphasize the role of the negative pathway, where declining to give reinforces future inaction. The
asymmetric decay we observe — negative consistency fades while positive consistency persists
— emerges directly within our virtue capital framework when negative shocks are smaller than
positive ones, and is further consistent with motivated memory (Carlson et al., 2020; Zimmermann,

2020), under which prosocial actions are recalled more persistently than failures to give.

2 Conceptual Framework

This section develops an intertemporal model of charitable giving that extends the theory of impure
altruism to a dynamic setting. In line with Ashraf and Bandiera (2017), we do so by endowing
the private return from giving with a stock-like structure. Specifically, donors accumulate virtue
capital through past giving — a reduced-form stock that captures the private return from charitable
behavior, whether this return arises from warm glow (Andreoni, 1990), self-image (Bénabou and
Tirole, 2006), or social image concerns (Harbaugh, 1998; DellaVigna et al., 2012). At the same
time, the stock is diminished over time and in response to antisocial actions. This structure creates
a dynamic link between past and future giving. Moreover, the model captures two key features

of our institutional environment: donors commit to fixed installment plans, and charities influence



giving through targeted communications — upgrade requests and one-time donation appeals —
whose effects propagate forward through their impact on virtue capital. All formal derivations are
relegated to Appendix Al - AS.

Setup

We consider a single infinitely lived donor who makes charitable contributions over discrete time
periods t = 0,1, 2, . ... Utility depends on a stock of virtue capital, denoted by A;, which summa-
rizes the donor’s accumulated moral satisfaction or self-image generated by past behavior. Virtue

capital evolves according to
At+1 - (SAt + dt7 (1)

where d; > 0 denotes the donation in period ¢t and 0 € (0, 1) captures depreciation of virtue capital

over time. The flow utility in period ¢ is given by
u(Ay, dy) = Ay + Ady — 7, (2)

where the first term reflects the direct utility from holding virtue capital.’> The second term rep-
resents a key assumption of our setup: higher virtue capital increases the utility from current
donations. The third term represents convex costs of giving. We model regular giving as a com-
mitment to a constant installment plan. Upon enrollment in a donation program at period 0, the
donor chooses a fixed donation level d; = d for all ¢ > 0. This assumption captures institutional
features of monthly giving programs, in which donors actively select a donation amount but rarely
reoptimize in the absence of a prompt. The donor discounts future utility at a rate p € (0, 1), where
we assume p(1+0) < 1 to ensure interior solutions. The lifetime utility of donation level d is then

given by
Ud) =Y plug(Ay, dy). (3)
t=0

We first characterize the donor’s optimal installment choice in a stationary environment without
exogenous shocks to the virtue capital. This yields an optimal donation level d*(Ay), which is

given by

Ao(l —
d*(Ag) = Al =p)+p (4)

2(1—p—pd)

>To obtain closed-form solutions, we assume that flow utility is linear in virtue capital A;. The qualitative predic-
tions presented below, however, also hold in a model where the marginal returns from virtue capital are decreasing. A
straightforward implementation of diminishing sensitivity would be to assume that lifetime utility can be represented
by a strictly concave and monotone transformation of U(d) in (3).




From a long-run perspective donors have settled into a steady-state regular giving plan, which
satisfies Ay = %, so that virtue capital remains constant over time in the absence of adjustments
to the installment. This assumption reflects the empirical setting of long-standing regular donors
whose baseline giving behavior is rather stable absent external interventions. In practice, however,
donors may experience unanticipated, exogenous changes in virtue capital—for example due to
salient prosocial experiences or external cues. We treat such changes as zero-mean reduced-form

shocks to A;, which shift the donor’s preferred giving level in the short term.

Communication by the charity. Charities interact with donors through targeted fundraising let-
ters that either request an adjustment of the existing installment or solicit an additional one-time
donation.® Upgrading an installment comes with hassle cost and administrative burden, which we
denote by C' > (0. An upgrade letter invites the donor to revise her installment from d to a new
suggested level d’.” We assume that the request reduces the hassle costs to adapt the donation plan
to ¢ € (0,C'). The donor accepts the upgrade request if and only if the resulting increase in lifetime

utility exceeds this cost:
U(d'|A) — U(dIAy) > c. 5)

Because the optimal installment depends on virtue capital, unanticipated short-term shocks to A,
can rationalize plan adjustments in response to upgrade solicitations.

A one-time (OT) donation letter requests an immediate additional contribution x; > 0 in period
t. If the donor accepts the request, she donates z; in the current period, which raises virtue capital
and affects future utility. If the donor rejects the request, she incurs no monetary cost but we assume
that this antisocial action triggers a reduction in virtue capital from A, to A, < A,, capturing guilt

or a diminished self-image from declining to give.®

Empirical Predictions

We use the model to derive predictions about donor responses to the two key forms of charity
communication: upgrade requests and one-time (OT) donation solicitations. We first analyze the

immediate effects on giving behavior and then turn to spillovers and heterogeneity in responses.

®For simplicity, we assume that such communications are not anticipated by the donor at the time the original
installment plan is chosen.

7 Alternatively, we could also model an upgrade request that invites the donor to increase the installment to an
amount chosen by the donor. All predictions derived below also hold for this case.

8For simplicity, we assume that only declining a one-time donation request reduces virtue capital. Our results do not
depend on this assumption. The predictions below would also hold if declining an upgrade request also reduced virtue
capital by a (small) fixed amount. What matters is that donors’ willingness to increase their installment donations is
increasing in virtue capital, which in turn is affected by one-time solicitations, which would still hold in such a setting.



Formally, we assume that fundraising interventions are not anticipated and study how these shocks
affect behavior relative to the long-run benchmark.

Short-term unanticipated shocks to the virtue capital may shift the donor’s preferred giving
level. As the adjustment costs create frictions, these shifts need not immediately translate into
changes in installments. In the presence of an upgrade request, donors can adjust their installment
amounts to reflect this updated optimum at smaller costs c. Therefore, we predict that average

installment amounts increase following an upgrade request.
Prediction 1. An upgrade request increases the average installment amount.

Let us now turn to responses to OT solicitations. One-time donation letters create a temporary
spotlight on altruistic considerations. Donors can either make an additional one-time donation
or decline the request. Importantly, declining the request entails a reduction in virtue capital,
reflecting guilt or a deterioration of self-image. As a consequence, donor ¢ accepts an OT request
at time 7" if and only if the lifetime utility from accepting weakly exceeds the utility from rejecting.

The corresponding condition is given by:

Ap — Ap + par
1—po

Arer + (1+d) > (d+v7)* — a2 (©)
If the drop in virtue capital, Ay — flT, is substantial enough or if the requested amount x is small
in relative terms, this condition holds. These donors choose to make the one-time donation in order
to avoid a reduction in virtue capital, implying that OT solicitations generate positive immediate

giving even among regular donors with stable installment plans.

Prediction 2. A one-time donation solicitation induces a positive share of regular donors to make

an additional one-time donation. Donors respond in order to preserve their virtue capital.

We next study spillovers between fundraising interventions. Consider a donor who receives
a one-time (OT) donation request at time ¢ = 7' and an upgrade request at time ¢t = 1" + 2.
The donor’s response to the upgrade request depends on how the earlier OT solicitation affected
her virtue capital. We distinguish two cases. First, if the donor makes a one-time donation x at
t =T, virtue capital increases immediately and propagates forward. By period ¢ = T'+2, when the
donor receives the upgrade request, her optimal installment is, therefore, in expectation larger than
d such that she may also react positively to the upgrade request. Second, if the donor declines the
OT request, virtue capital drops from At to flT < Ar. By period t = T'+2, the optimal installment
is thus in expectation smaller than d such that the individual declines the upgrade request or even
reduces the installment.

The described spillovers from one-time donation solicitations to installments should be par-

ticularly prevalent at the moment in time when individuals receive an upgrade request. At these

9



moments, changing the installment comes at the smaller cost c. Hence, smaller induced changes in
the virtue capital suffice to adapt the installment. However, the model also predicts such spillovers
in the absence of an upgrade request due to the same underlying reason. The response to the one-
time donation changes virtue capital and therefore the individual’s inclination to adapt installments
in the next period.

The comparisons highlight a dynamic spillover: responding to an OT solicitation increases the
donor’s willingness to upgrade in the future, while declining an OT solicitation reduces it. The
overall sign of the spillover will then depend on the size of the two subgroups. The following

hypotheses summarize these insights

Prediction 3. A one-time donation solicitation induces a spillover to installment donations. The
overall sign of this spillover is ambiguous. Donors who respond positively to a one-time donation
request are more likely to increase their installment compared to donors who do not receive a
one-time solicitation. Donors who do not respond to a one-time donation request are less likely to
upgrade—and more likely to reduce or cancel their donation—than donors who were not exposed
to the one-time solicitation. These spillovers are particularly strong when the one-time solicitation

is followed by an upgrade request.

While Prediction 3 shows how spillovers across solicitations can generally arise, the timing
between the solicitations will crucially affect such spillovers. Suppose that an OT request occurs
shortly before the upgrade request, rather than several periods earlier. If the donor responds to
the OT immediately prior to the upgrade request, virtue capital at the time of the upgrade equals
A1y = 0Ar + d* + xp. When the OT occurs earlier, the additional virtue capital has partially
depreciated by the time of the upgrade request. Thus, the positive spillover from an OT solicitation
to a subsequent upgrade request is stronger when the two interventions occur closer in time. By
the same logic, the reduction in virtue capital following a rejected OT request is also still more

pronounced when the upgrade request follows shortly thereafter, amplifying negative spillovers.

Prediction 4. The positive and negative spillovers of a one-time donation solicitation on the ef-
fectiveness of a subsequent upgrade request are stronger when the two interventions occur closer

together in time.

The qualitative predictions derived above do not depend on the magnitude of the reduction in
virtue capital Ay — Ar resulting from declining a fundraising appeal. Nevertheless, it is plausible
in our setting that these reductions are small relative to the increases generated by active giving.
Under this assumption, the model also yields a prediction regarding the relative speed at which the
negative and positive spillovers decay. If negative shocks are sufficiently small, optimal installment

amounts remain relatively close to actual installment amounts after rejecting an appeal. As a

10



consequence, the willingness to adjust the installment amount may quickly become too weak to
justify the associated hassle costs. Negative spillovers therefore fade relatively quickly over time,
and donors who rejected an appeal do not adjust their contributions when sufficient time passes

between two solicitations.

Prediction 5. The spillover effects of one-time donation solicitations decay asymmetrically over
time. The absolute value of the negative spillover following a rejected solicitation vanishes more

quickly than the absolute value of the positive spillover following an accepted solicitation.

3 Study Design

3.1 Data

Fundraising Context We obtained donation and communication history data through a collab-
oration with the German branch of an international nonprofit organization dedicated to providing
humanitarian and developmental assistance to children worldwide. Donors contribute to this char-
ity in two ways: one-time donations and/or recurring installments. One-time donations involve
donors giving to specific purposes. An installment entails a donor’s commitment to contribute a
fixed amount at regular intervals, including on a monthly, quarterly, semi-annual, or annual basis.
The charitable organization employs multiple channels to engage with regular donors. In this
study, we focus on their primary communication channel: direct mail. The charity employs two
main types of mail communication strategies for solicitation: upgrade requests and one-time do-
nation requests. Upgrade requests, typically sent once a year with some temporal variation, invite
donors to either initiate a new installment or increase the amount of an existing one. One-time
donation requests, typically sent three times a year, solicit single contributions for urgent causes.
Both types of solicitations are written and designed by fundraising professionals, in line with
the organization’s typical fundraising practices. The solicitation letters are designed to evoke com-
passion by depicting the hardships faced by children in crisis regions, where armed conflict, hunger,
and malnutrition threaten millions of lives. They detail the organization’s humanitarian interven-
tions, including the provision of therapeutic food and medical treatment, and emphasize the ur-

gency of sustained or increased financial support.
Panel data We combine two complementary data sources provided by the charity. The first is

a panel dataset containing detailed information on individual donors and their donation amounts,

encompassing all transactions made with the charity spanning six years, from the beginning of

11
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Figure 1: Temporal Distribution of One-time and Upgrade Request Letters. One-time solicitations (above
the axis) and upgrade requests (below the axis, in blue) sent between 2018 and 2023. N indicates the number
of recipients for each letter. The staggered rollout—driven by the charity’s administrative constraints rather
than donor characteristics (see Figure B1)—provides the quasi-experimental variation that we exploit using
the Callaway and Sant’ Anna (2021) difference-in-differences estimator.

2018 to the end of 2023.° The second dataset documents the organization’s communication activ-
ities during the same time period, listing all donors who received upgrade and one-time donation
requests and indicating the type and date of every communication sent to them, with precision
down to the day level. Overall, this includes 17 one-time solicitations with the number of recip-
ients ranging from 142,570 to 212,605 and 35 upgrade request letters with varying numbers of
recipients from 400 to 349,401 donors. Figure 1 displays the timeline of the charity’s mail com-
munication with donors. Merging the donation records with the corresponding communication
dates for each donor enables us to track the timing and nature of each contribution request received
by each donor. This generates 4,344,186 letter-recipient observations in total.

Table 1 presents descriptive statistics across four progressively narrower samples. Column (1)
covers the universe of donors in the charity’s database (n = 975,679), comprising both installment
donors and one-time-only donors. About one-third (32.1%) commit to a recurring installment plan
rather than giving only one-time, broadly in line with the industry figures cited in the introduction.
Installment donors contribute 53.5% of total revenue to the charity, see Table B6. To study the
dynamics of charitable giving, we focus on installment donors. Among them, two-thirds (67.7%)
contribute on a monthly basis, while the remainder commit to quarterly, semi-annual, or annual
schedules.

To identify the causal effect of upgrade requests on donations, our empirical strategy requires

°This dataset also contains the date on which each recurring installment plan was initiated. Thus, while transaction-
level donation histories are observed from 2018 onward, donor tenure is observed including installment giving before
2018.
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All donors  Installment donors Monthly, >1 requests  Study sample
() 2) (3) “)
Total observations 14,100,376 11,395,502 8,926,247 7,594,665
N donors 975,679 312,699 159,517 127,611
Share of donors in column (%)
Female 50.7 52.1 51.9 51.5
High purchasing power region 48.0 47.5 48.0 48.2
Only one-time donors 67.9 0 0 0
Also made one-time donations - 21.7 29.3 29.6
Monthly installment donors - 67.7 100.0 100.0
Did not cancel - 81.1 87.0 85.5
Received at least 1 upgrade req. - 79.4 100.0 100.0
Positively reacted - 3.0 5.9 5.5
Received at least 2 upgrade req. - 67.3 82.9 78.7
Positively reacted - 2.9 5.6 3.6
Received at least 3 upgrade req. - 61.9 61.6 61.2
Positively reacted - 2.3 4.4 32
Mean (SD) / Median
Amount of installments by month - 11.90 (14.86) 16.68 (16.08) 16.39 (16.07)
Median - 10.00 12.00 11.00
Amount of one-time donations - 120.09 (120.18) 119.17 (119.48) 117.84 (118.56)
Median - 100.00 100.00 100.00

Table 1: Summary Statistics of the Donors and Communications. Descriptive statistics across four pro-
gressively narrower samples. Column (1) covers the universe of donors in the charity’s database, including
both installment and one-time-only donors. Column (2) restricts to installment donors of any frequency,
irrespective of whether they ever received an upgrade letter. Column (3) further restricts to monthly install-
ment donors who received at least one upgrade letter during the observation period. Column (4), our study
sample, additionally restricts to letter events for which no other upgrade letter falls within six months before
or seven months after the focal letter, as required by our identification strategy. Shares are computed relative
to the donor count in the same column. The bottom panel reports the mean, standard deviation, and median
of installments by month and one-time donation amounts in euros.

donors who actually received upgrade communications. We further focus on monthly installment
donors, which constitute the largest subgroup of installment donors and whose monthly contri-
bution observations provide the temporal resolution needed to track short-run dynamic responses.
This yields Column 3 (n = 159,517).1°

Our final analysis sample (Column 4, n = 127,611, or 80% of Column 3) additionally excludes
letter events for which another upgrade letter falls within six months before or seven months after
the focal letter, in order to avoid contamination from overlapping treatment effects. To construct

a balanced panel, we aggregate donations at the donor-month level, yielding 7.6 donor-month

100f the 312,699 installment donors in Column 2, 159,517 are monthly donors who received at least one upgrade
request and form the basis of Column 3. The remaining donors are excluded as: 111 contribute annually, 18,979
semi-annually, 81,899 quarterly, and among the 211,710 monthly donors, 52,196 never received an upgrade request.
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installment observations across the study sample.

Across the study sample, donors commit to an average monthly installment of EUR 16.39
(SD 16.07; median 11) and, conditional on making one-time contributions, give EUR 117.84 on
average (SD 118.56; median 100). Donor retention is high: 85.5% of donors in the study sample
remain active and do not cancel their installments during the observation period. All donors in the
study sample received at least one upgrade letter; 78.7% received a second and 61.2% received a

third. Upgrade amounts remain remarkably stable across rounds at approximately EUR 6.5.

3.2 Empirical Strategy

The primary aim of this paper is to understand the dynamic patterns in charitable giving due to
evolving donor motivations. This goal requires us to estimate the causal effect of solicitations and
their temporal interdependencies. To obtain such causal estimates, we exploit the staggered rollout
of solicitation letters across donors between 2018 and 2023. Letter dispatch is staggered due to the
administrative constraints of the charitable organization (see below for more details). Under the
identifying assumptions described below, this quasi-experimental variation allows us to estimate
their causal effect using the generalized difference-in-differences (DiD) approach suggested by
Callaway and Sant’ Anna (2021).

Recent research has shown that traditional two-way fixed effects regressions deliver consis-
tent estimates only under relatively strong assumptions regarding the homogeneity of treatment
effects (De Chaisemartin and d’Haultfoeuille, 2020; Callaway and Sant’ Anna, 2021; Goodman-
Bacon, 2021; Sun and Abraham, 2021; Borusyak et al., 2024; Roth et al., 2023). As highlighted by
Goodman-Bacon (2021), TWFE estimates combine all possible two-by-two difference-in-differences
comparisons between groups treated at different times. However, when treatment effects vary
across groups or over time—a possibility in our donor-communication setting—the TWFE esti-
mator may be biased. The Callaway and Sant’ Anna (2021) estimator is particularly well-suited to
our setting (Roth et al., 2023), as this method effectively eliminates comparisons between newly
treated and already treated donors and therefore remains consistent even when treatment effects
are heterogeneous across groups or over time. The Callaway and Sant’ Anna (2021) approach es-
timates group-time specific average treatment effects on the treated, denoted A7T7'(g,t), which
represent the average treatment effect for donors first treated in period g (the cohort) observed at

calendar time ¢:

ATT(g,t) = E[Ya(g) — Ya(0)|Gi = g], (7

where (; denotes the cohort of donor 4, Yj;(¢g) is his potential outcome at time ¢ when first

treated in period g, and Y;;(0) is the potential outcome if i had not been treated at time ¢. While
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Yi+(0) is not observed for treated donors, it can be identified under the parallel trends assump-
tion using not-yet-treated donors as a comparison group. Each ATT(g,t) is identified using a
difference-in-differences comparison: the change in average outcomes from period g — 1 to ¢ for
cohort g donors, minus the corresponding change for not-yet-treated donors (G; > t). For each
cohort-time combination, the estimator constructs comparison groups using only donors who have
not yet been treated at time ¢. These group-time ATTs can be aggregated into summary parameters.

We estimate event-study parameters as:

ATT(e) =Y w(g,e) - ATT(g,9 +e¢) ®)

g

where e = t — g represents periods relative to treatment (e.g., e = —1 is one period before
treatment, e = 0 is the treatment period, e = 1 is one period after), and w(g, €) are cohort-size
proportional aggregation weights. These event-study parameters allow us to assess pre-treatment
parallel trends (for e < 0) and trace out dynamic treatment effects over time (for e > 0).

While this approach is robust to heterogeneity in treatment effects and variation in treatment
timing, our setting requires an extension to account for multiple treatment exposures. To illustrate,
consider the first solicitation a donor receives. The appropriate comparison group for this solici-
tation consists of donors who have not yet received any solicitation. For the second solicitation,
however, the relevant comparison group includes donors who have received one prior letter but
have not yet received a second. To accommodate this structure, we define three distinct treatments
corresponding to the receipt of the first, second, and third upgrade requests. For each treatment,
we construct cohorts g, g2, and ¢, which indicate the timing at which a given donor receives the
respective treatment. We then estimate treatment effects separately for each of these treatments us-
ing the approach by Callaway and Sant’Anna (2021). Throughout the main analysis, the outcome
Y, is the amount paid by donor ¢ through the recurring monthly installment in month ¢, measured
in euros.!! The main effect reported in the paper is the average of the three estimated average treat-
ment effects on the treated (ATTs). While our results are robust to only using one of the treatments,
this approach enables us to improve statistical power and to report average estimates irrespective
of how many letters donors have already received.

To ensure that the three estimations are performed on non-overlapping samples, for each ob-
servation, we impose two restrictions: (i) any previously received letter must have occurred at least
six months prior, and (ii) any subsequent letter must occur at least seven months after the focal

treatment. This procedure provides a clean observation window of at least thirteen months around

""'The outcome excludes one-time donations. One-time contributions enter the analysis only as history variables:
they identify whether a donor responded to a previous one-time solicitation and whether such a solicitation occurred
before an upgrade request. Thus, the estimated effects capture changes in recurring installment amounts, not changes
in additional one-off giving.
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the treatment event, which allows us to capture both pre-treatment dynamics and post-treatment
responses while avoiding contamination from nearby solicitations. The resulting sample comprises
data from 127,611 donors (80% of all monthly donors who received at least one upgrade letter)
and 3,808,438 observations of installment payments.

The key identifying assumptions underlying the Callaway and Sant’ Anna (2021) estimator are:
(1) Parallel trends: In the absence of treatment, the average outcomes for donors in cohort g and not-
yet-treated comparison donors would have followed parallel paths; (i1) No anticipation: Donors do
not alter their behavior in anticipation of receiving the upgrade letter. We follow two approaches
to assess the validity of these identification assumptions. First, and most importantly, we examine
pre-treatment trends for each of our analyses using the event-study estimates described in Equa-
tion 8. In line with the idea that the rollout of letters is staggered, we do not find statistically or
economically meaningful pre-trends. Second, we can also analyze whether letter timing corre-
lates with donor characteristics. Figure B1 in the appendix examines the association between the
(within year) timing of the first upgrade solicitation letter a donor received and the set of available
baseline covariates.'> The associations are all economically very small and statistically insignifi-
cant, complementing the qualitative evidence that letter dispatch was a non-strategic decision by
the charity.

4 Main Results

4.1 Intertemporal Spillovers of Communication

Our model predicts that the effect of different fundraising solicitations is interdependent, because
donors’ response to any given appeal influences their virtue capital, which in turn shapes their
reaction to future solicitations. In the following, we first establish the contemporaneous effect of
upgrade requests on installment contributions. Thereafter, we study how other solicitations before
these upgrade requests affect their effectiveness, that is, how donors’ response to one-time donation

appeals spill over to their installment upgrades later on.

Contemporaneous effect of communication To encourage donors to upgrade their installment
giving, the charity sends upgrade requests via mail to donors. Active installment donors receive
at least one upgrade request per year.'> As described above, we estimate the effect of receiving

an upgrade request separately for the first, second and third letter donors receive in our dataset,

2The covariates include initial donation amount, donor tenure, responsiveness to one-time solicitations, gender,
and purchasing power of the donor’s home town

3Donors who committed to more than one installment plan receive upgrade requests for each one. Only 19% of
monthly installment donors have multiple plans.
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and then average the corresponding treatment effects. This procedure yields an estimate of the
average treatment effect of receiving any solicitation letter, abstracting from the order of letters.
The weighted average of all post-treatment group-time ATTs (reported in Table B1) is 0.19 (SE
= 0.026), indicating that upgrade requests significantly increase recurring installment amounts by
approximately 20 cents per month on average. Consistent with our Prediction 1, upgrade requests
increase installment giving.

In Figure 2, we present the event-study coefficients that track donor contributions relative to
the timing of letter receipt. These coefficients enable us to test for differential pre-trends across
donor cohorts and to trace the dynamic evolution of the treatment effects in the months following
each letter. We find that pre-treatment coefficients lie close to zero and hence exhibit no discernible
pre-trends, suggesting that the parallel-trends assumption is satisfied in our case. Post-treatment
coefficients, on the other hand, are significantly larger than zero and grow over the first four months
before gradually stabilizing thereafter.!* To further validate the parallel trends assumption and
to confirm that the significant effects in our main specification reflect true causal impacts rather
than pre-existing trends, we conduct a placebo test and Rambachan and Roth (2023)’s sensitivity
analysis presented in Appendix B2. Both analyses confirm that pre-trends are not a concern for

our results, including the results presented in the following sections.

Intertemporal spillover Thus far, our analysis has focused on the effect of the communication
that encourages donors to upgrade their monthly installments. However, as noted earlier, the or-
ganization also sends one-time solicitation letters to its donor pool in response to urgent funding
needs arising from special events, such as wars, natural disasters, and other humanitarian crises.
We leverage the quasi-experimental variation in the distance between one-time solicitation letters
and upgrade requests to provide evidence for the second part of Prediction 3, i.e., that charitable
giving is dynamically consistent.

We start by estimating the effect of receiving a one-time solicitation letter one to four months
prior to an upgrade request on the effectiveness of the upgrade request. In this analysis, we inten-
tionally exclude one-time solicitations that arrive within one month of the upgrade request. This
exclusion is motivated by two considerations. First, the temporal proximity makes it difficult to
determine which letter the donor opened first, introducing ambiguity in the causal ordering of so-
licitation exposure. Second, donors exhibit considerable heterogeneity in response timing. Our
data indicate that, on average, donors take 30.25 days (median: 17 days) to respond to a one-time
solicitation. Excluding this window thus ensures cleaner identification of the spillover effect by

allowing sufficient time for donors to process and react to the initial appeal before receiving the

14We also estimate the coefficients using the estimator of Sun and Abraham (2021). Results are presented in Figure
B3 in the Appendix and align with the Callaway and Sant’ Anna (2021) estimators.
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Figure 2: Dynamic Effects of Upgrade Request Letters. Event-study estimates from the Callaway and
Sant’Anna (2021) DiD estimator, averaging treatment effects across donors’ first, second, and third up-
grade letter. The outcome is the monthly installment amount in EUR; the vertical line marks the month of
treatment. Pre-treatment coefficients are economically small and statistically indistinguishable from zero,
supporting the parallel-trends assumption. Post-treatment, installments rise significantly, growing over the
first four months before stabilizing at approximately EUR 0.19 per month. Error bars: 95% confidence
intervals with donor-clustered standard errors.

upgrade request.

To isolate the spillover of one-time donation on upgrade requests, we partition our treatment
group into two subsamples based on recent solicitation exposure: (i) donors who received a one-
time appeal within one to four months prior to the upgrade request, and (ii) donors who did not
receive any one-time appeal during this window. Comparing donation responses across these two
groups allows us to identify whether—and to what extent—prior one-time solicitations amplify or
attenuate the effectiveness of subsequent upgrade requests.

The results of this analysis are presented in Figure 3. The upper panel of this figure reveals
a negative average spillover: donors who received a one-time solicitation letter within one to
four months before an upgrade request show significantly diminished responses to the upgrade
appeal compared to those who did not receive such letters, and the effect persists through the post-
treatment period. In month 3 after the upgrade request, the negative spillover implies an installment
upgrade reduction of 32%. This substantial drop in upgrades intensified in the following months.

The lower panel disaggregates the one-time request timing into one-month (30-day) windows:
30-60 days (circles), 60-90 days (triangles), and 90—120 days (squares) before the upgrade request.
Results indicate that prior one-time requests reduce upgrade request effectiveness, and the spillover
effect is larger the closer these two solicitations are to each other. By corroborating the theoretical

predictions articulated in Predictions 3 and 4, these findings provide evidence that the private
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Figure 3: Spillover Effects of One-Time Donation Requests on Upgrade Request Responses. Event study
estimates using the Callaway and Sant’Anna (2021) estimator, showing the effect of upgrade requests on
monthly donation amounts. Error bars show 95% confidence intervals with standard errors clustered at
the donor level. The upper panel compares donors who received a one-time donation request 30—120 days
before the upgrade request (blue squares) to those who did not receive a one-time request (red diamonds).
The lower panel disaggregates the one-time request timing into 30-day windows: 30-60 days (circles),
60-90 days (triangles), and 90-120 days (squares) before the upgrade request. Results indicate that prior
one-time requests reduce upgrade request effectiveness, and the spillover effect is larger the closer these two
solicitations are to each other.

benefits of donations propagate through time and induce donor motivations to evolve over time.
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4.2 Intertemporal Consistency

Our model predicts that intertemporal spillovers are based on intertemporal consistency: decisions
to give or not to give impact future decisions because earlier decisions lead to differences in ac-
cumulated virtue capital such that giving decisions are positively correlated over time. According
to this reasoning, the overall negative spillover of one-time donation requests on upgrade requests
should conceal heterogeneity: those who give to the one-time donation request are also more likely
to give to the upgrade request, and those who do not give to the one-time donation request are also

less likely to upgrade their installment.

Heterogeneity in one-time response on upgrade request To test this mechanism, we return
to the spillover analyses presented in Figure 3 and estimate these spillover effects separately for
donors who responded positively to the one-time requests and those who remained inactive.'> The
upper panel of Figure 4 presents the results. We find a striking pattern: donors who positively
responded to the one-time donation request upgrade their installment almost four times as much
as donors who were not exposed to one-time donation requests. On the other hand, donors who
remained inactive towards the one-time donation request upgraded their installments by less than
half of the upgrade amount of non-exposed donors.

The patterns align with our virtue capital framework: accepting the one-time appeal builds
donors’ stock of prosocial identity, making them more inclined to upgrade their installments, while
declining the appeal erodes this stock, making them less responsive to future solicitations. In sum,

these findings are consistent with Prediction 3.

Heterogeneity in unsolicited installment upgrades An important additional feature of Predic-
tion 3 is that donors’ one-time donation response spills over to their future willingness to upgrade
their installment even when donors do not receive an upgrade request from the charity. Conse-
quently, donors who responded positively or negatively to a one-time donation request should be
more or less likely to upgrade their installment than unexposed donors, even absent an upgrade re-
quest. To address this question, we conduct a test using randomly-timed “fake” upgrade requests.
For each donor, we randomly assign a fake upgrade date that falls at least 5 months after the
donor’s first observed installment donation and at least 6 months before their last installment do-
nation, ensuring adequate pre- and post-treatment observation windows, and it is positioned away
from any actual upgrade request the donor received, preventing contamination from real upgrade
request effects. We then replicate our heterogeneity analysis, classifying donors based on whether
they received a one-time donation request in the 30—-120 day window preceding these fake upgrade

dates, and how they responded to it if they received it.

ISWe classify donors as active respondents if they donated within 30 days of receiving the one-time solicitation.
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Figure 4: Upper Panel: Spillover Effects of One-Time Donation Requests on Upgrade Request Responses,
by Donation Response. Event-study estimates from the Callaway and Sant’Anna (2021) DiD estimator;
the outcome is the monthly installment amount in EUR. Donors are grouped by their exposure to a one-
time request 30—120 days before the upgrade letter: received and donated (dark blue squares), received but
did not donate (light blue squares), and not exposed (red diamonds). Responders show upgrade responses
nearly four times larger than non-exposed donors, while non-responders show responses less than half as
large—the negative average spillover in Figure 3 is driven entirely by non-responders. Lower Panel: Effect
of One-Time Donation on Unsolicited Upgrades. The same exercise around randomly assigned “fake”
upgrade dates positioned away from any actual upgrade letter. The same heterogeneity emerges absent an
upgrade request, indicating that one-time responses spill over to installment giving even without an explicit
upgrade prompt. Error bars: 95% confidence intervals with donor-clustered standard errors.

The lower panel of Figure 4 presents the results. We observe no significant effects at the fake
upgrade dates for donors who did not receive a one-time solicitation. Consistent with Prediction 3,
the results are different for donors who received a one-time donation request: Those who did not

respond to it reduce, on average, their installment afterwards, while responding donors increase,
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on average, their installments.

Finally, we conduct a triple-difference analysis that tests whether upgrade requests amplify
the spillover effects of one-time donation solicitations, as predicted by the last part of Prediction
3. The identifying assumption is that the groups do not differ in their latent responsiveness to
upgrade requests absent virtue capital dynamics.'® Under this assumption, the spillover gap be-
tween one-time-exposed and non-exposed donors should be equally large regardless of whether
the charity sends an upgrade letter. We construct separate triple differences for responders and
non-responders. In each case, the triple difference is the spillover gap under the real upgrade re-
quest minus the corresponding spillover gap under a randomly timed fake upgrade request, where
the spillover gap is defined as the difference between the one-time-exposed group and donors who
did not receive a one-time solicitation in the 30—120 day window. For non-responders, this cap-
tures how much more negative their spillover is under a real upgrade request relative to a fake one
(the distance between hollow squares and red diamonds in each panel of Figure 4). For respon-
ders, it captures how much more positive their spillover is under an upgrade request (the distance
between solid squares and red diamonds in each panel of Figure 4). Results presented in Table
B5 are consistent with this prediction. For responders, triple differences are positive and signifi-
cant, indicating that upgrade requests amplify the positive spillover from responding to a one-time
solicitation. For responders, the triple differences are positive in the post-treatment period; for
non-responders, they are negative. Using approximate standard errors that ignore cross-component

covariance, these differences are statistically significant.!”

Asymmetric Decay To further understand the underlying mechanisms, we assess how persistent
the consistency of spillovers is, and test our model predictions in Predictions 4 and 5, we exploit
both sources of heterogeneity—response behavior and timing—simultaneously. More specifically,
we study how the consistency of positive and negative spillovers change as the temporal distance
between solicitations increases. For this analysis, we further classify donors who received one-
time letters by the temporal distance to the upgrade request: 30—60 days, 60-90 days, and 90-120
days prior to receiving the upgrade request. Figure 5 depicts the corresponding results. Before
discussing the different groups in detail, note again that all (group-specific) pre-trends are eco-
nomically small and statistically indistinguishable from zero. Hence, the post-treatment event-time
coefficients show the causal effect of the upgrade request on donation amounts for each of groups.

Donors who responded to the one-time appeal (blue solid symbols) show elevated engagement

16We discuss this assumption in Section 5.1.

17Standard errors for the triple differences are computed by summing the variances of the four component estimates.
This approximation does not account for cross-component covariance arising from overlapping donors and repeated
observations. As a sensitivity benchmark, at event time ¢ + 3 the covariance-adjusted standard errors would have to be
approximately 15% larger for the non-responder triple difference and 26% larger for the responder triple difference to
lose significance at the 5% level.
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Figure 5: Spillover Effects of One-Time Donation Requests on Upgrade Request Responses, by Donation
Response and Time. Event-study estimates from the Callaway and Sant’Anna (2021) DiD estimator. The
outcome is the monthly installment amount in EUR; the vertical line marks the month of the upgrade request.
Donors who received a one-time request 30—120 days before the upgrade request are classified jointly by
response (donated/did not donate) and timing window (30-60, 60-90, 90-120 days before the upgrade).
Darker markers: donors who donated in response to the one-time request; lighter markers: donors who did
not. The positive spillover among responders persists across all timing windows, while the negative spillover
among non-responders fades with time, vanishing by 90-120 days—an asymmetric decay consistent with
Prediction 5. Error bars: 95% confidence intervals with donor-clustered standard errors.

with upgrade requests in all time windows compared to the group that did not receive a one-time
appeal. This persistent positive spillover contradicts both substitution effects and moral licens-
ing as primary mechanisms. Under substitution effects, budget-constrained donors who recently
contributed should exhibit reduced capacity for upgrades, yet we observe the opposite. Similarly,
moral licensing would predict that donors who fulfilled their charitable obligation through the
one-time gift would feel psychologically justified in declining the upgrade request, which is in-
consistent with their increased responsiveness. The consistency of the positive spillover instead
suggests that the act of giving increases donor responsiveness to a subsequent upgrade request and
that the positive impact on donors’ virtue capital is rather persistent.

The pattern among donors, who decline the appeal, reveals distinct psychological processes at
work. Within the 30-90-day window, when recall is easy due to recency, donors behave consis-
tently with their reaction to the one-time solicitation: non-responders reduce their engagement in
comparison to donors who did not receive the one-time appeal. This creates a negative spillover.
Once 90-120 days have passed, the dynamics shift. The negative spillover fades such that donors
who declined the appeal respond similarly to donors who never received a one-time appeal. This

asymmetric pattern aligns with Prediction 5. The smaller negative shocks to virtue capital de-
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cay quickly so that the desired adjustment to the installment becomes too small to be worth the
hassle cost once enough time has passed between the solicitations — the model thus generates
the asymmetry directly. The finding is additionally consistent with motivated memory (Carlson
et al., 2020; Zimmermann, 2020): if virtue capital must be recalled, the more persistent recall of
prosocial actions over failures to give would amplify the same pattern, with non-responders ef-
fectively ‘forgetting’ their earlier inaction and returning to baseline receptiveness. These findings
offer clear practical guidance: spacing one-time appeals and upgrade requests by at least 90 days
allows non-responders to reset while maintaining the positive engagement of active donors.

More broadly, our findings regarding both active and passive one-time donors, and the dynam-
ics they create in response to upgrade solicitation, are in line with our predictions in Predictions
4 and 5. Thereby, they corroborate the idea that the private returns to giving include a stock-like
component that propagates through time and renders temporally distinct fundraising solicitations
interdependent. The time-limited nature of the spillover, persisting only within the 90-day window,
supports this stock interpretation: just as physical or financial capital can regenerate over time,
donors’ returns from impure altruism depreciate over time. This feature of the stock rationalizes
why many donors give in installments: Their continued contributions via recurring installments

allow their virtue capital to replenish.

5 Discussion

5.1 Alternative Explanations

The average negative spillover documented in Section 4.1 and its temporal gradient are consistent
with simpler explanations that do not require virtue capital. We consider three classes of alternative

accounts and argue that our results discriminate against each of them.

Donor fatigue, altruism budgets, and intertemporal substitution Donor fatigue or reactance
from receiving multiple solicitations in close succession could reduce responsiveness, with the
effect naturally fading as time passes. Similarly, the literature on altruism budgets asks whether
giving to one recipient, through one form, or at one point in time crowds out giving elsewhere or
later (Gee and Meer, 2019). A simple fixed-budget version of this account could generate intertem-
poral substitution if donors treat one-time and installment giving as competing uses of a limited
charitable resource. Both mechanisms, however, predict that reductions in upgrade responsiveness
should be concentrated among donors who actually responded to the one-time appeal — those who
exerted effort or spent money. We find the opposite: responders show upgrade responses nearly

four times larger than unexposed donors, while non-responders show diminished responses. These
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patterns are instead consistent with virtue capital: giving or declining shifts the donor’s accumu-

lated stock, generating two opposing pathways from a single solicitation.

Fixed donor types A natural concern is that the heterogeneity in spillover effects reflects stable
differences in donor characteristics rather than dynamic changes in virtue capital. Several fea-
tures of the data jointly speak against this interpretation. First, if the divergence merely reflected
stable differences in characteristics, responders, non-responders, and non-exposed donors should
exhibit distinguishable donation trajectories before the one-time solicitation arrives. Instead, pre-
treatment trends in all analyses are almost indistinguishable from zero and between all groups; all
divergences emerge only after the solicitation.

Second, to further investigate whether differences in donor characteristics drive the established
patterns, we partition donors (i) by whether their initial installment amount falls above or below
the sample median, with higher baseline amounts proxying for stronger altruistic motivation, and
(i1) by their acquisition channel: those recruited through face-to-face solicitation on the street,
who are more likely to have enrolled under social pressure and thus plausibly represent lower-
altruism types (see, DellaVigna et al., 2012; Andreoni et al., 2017) — versus those who initiated
their recurring donation independently. Results presented in Figure B7 and B8 show that in both
cases, the same heterogeneity patterns emerge equally strongly within each subgroup: responders
to the one-time appeal show elevated upgrade responses while non-responders show diminished
responses. If fixed types were the primary driver, conditioning on these proxies should attenuate
the responder—non-responder divergence.

Third, the (asymmetric) decay of spillovers is difficult to reconcile with stable types. If respon-
ders and non-responders simply differed in a fixed characteristic such as altruism, the divergence in
their upgrade responses should be constant over time. Instead, the overall negative spillover fades

within 90 days. This time-varying pattern is naturally explained by our model, see Prediction 4.

Stable responsiveness to communication A distinct alternative is that donors differ not in al-
truism but in a stable latent responsiveness to charity communication, such that those who respond
to a one-time appeal are simply the same individuals who would respond to any solicitation. Our
data speak against this interpretation. In particular, spillovers from one solicitation to another one
depend crucially on the temporal distance between solicitations—a finding that is hard to recon-
cile with a stable difference in donor responsiveness. Even more explicitly, donors who declined
the one-time appeal show upgrade responses indistinguishable from those of non-exposed donors
once 90 days have passed between the two solicitations (Figure 5). If non-responders were funda-
mentally less responsive to communication, this convergence should not occur; their diminished

upgrade responses should persist regardless of temporal distance. Instead, the pattern is precisely
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what the virtue capital model predicts: declining to give temporarily depletes the stock, but this
depletion fades over time. Moreover, the asymmetric decay — negative consistency fading while
positive consistency persists — further discriminates against a fixed-trait explanation and points to
a mechanism that is intrinsically dynamic. Our model produces this asymmetry directly when the
negative shocks to virtue capital are smaller than the positive ones, so that hassle costs lead non-
responders to revert to baseline more quickly than responders adjust upward. Motivated memory
provides a complementary channel: if virtue capital must be recalled, the more persistent recall of

prosocial actions further reinforces this pattern.

Income shocks A potential concern is that unobserved income or wealth shocks drive the ob-
served patterns even in the absence of stock-like returns to giving. Transitory one period income
shocks, however, are unlikely to explain our findings. While such shocks may affect giving in the
period in which they occur, they do not generate persistence in the absence of stock-like returns to
giving. Once the income shock dissipates, optimal giving should immediately revert to baseline,
implying no spillovers to subsequent upgrade responses. This prediction is inconsistent with our
data, which exhibits clear intertemporal dependence.

Permanent income shocks instead can, in principle, generate persistent changes in giving by
shifting the marginal cost of donations. However, this mechanism struggles to reconcile several of
our key results. First, the average spillover from a one-time solicitation to the next upgrade request
is negative, implying that also permanent income shocks would have to be on average negative.
Second, permanent shocks cannot explain the temporal decay of spillovers. A permanent reduction
in income should lead to persistently lower desired giving. However, this desired level should, in
the absence of stock-like returns to charitable giving, not depend on past giving or timing of past
solicitations, i.e., the size of the negative spillover should not depend on the distance between two
solicitations. Instead, we observe that negative spillovers are largest when solicitations are only
30-60 days apart, are reduced after 60 days, and largely vanish within 90-120 days.

As further evidence against this concern, we can exploit variation in purchasing power across
donors’ home cities. If income shocks were driving the observed spillover patterns, we would
expect the effects to be concentrated among donors with lower financial resources, who should be
more responsive to persistent and transitory income shocks. In contrast, results in Figure B9 show
that the magnitude, direction, and decay of spillovers are similar for donors living in low-income

and high-income areas.
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5.2 Implications for Fundraising Design

Our results yield concrete guidance for the timing and sequencing of fundraising communications.
The central insight is that no solicitation can be evaluated in isolation: each appeal reflects and
shapes a donor’s accumulated virtue capital, and therefore their responsiveness to every subsequent
appeal.

The most direct implication concerns the spacing of solicitations. Because the negative spillover
is driven by non-responders and fades within approximately 90 days, charities can largely elimi-
nate it by spacing one-time appeals and upgrade requests by at least three months. Compressing
this interval is costly: a one-time appeal sent shortly before an upgrade request reduces upgrade
effectiveness by 32%, with the loss concentrated among the majority of donors who do not respond
to the initial appeal.

At the same time, the persistent positive spillover among responders presents an opportunity.
Donors who responded to a recent one-time appeal are disproportionately ready to increase their
installments. Charities can exploit this by conditioning the timing of upgrade requests on individual
response histories — sending upgrade requests sooner to recent responders, for whom the positive
spillover is strongest, while allowing more time to pass before soliciting non-responders.

More broadly, our findings imply that uniform communication calendars — in which all donors
receive the same sequence of appeals at the same intervals — are suboptimal. The returns to
personalized solicitation timing are substantial precisely because the two pathways we document
respond differently to the passage of time. Tailoring communication sequences to individual do-
nation histories is a practical and, given our estimates, potentially high-return lever for expanding

and sustaining regular donations.

5.3 Cancellations

A natural concern in this setup is whether receiving upgrade requests causes donors to cancel their
recurring donations, thereby permanently damaging the donor pool and reducing overall contribu-
tions. Our empirical design, however, estimates treatment effects on donation amounts conditional
on donors remaining active. Specifically, we restrict our analysis to months in which donors make
positive contributions. While this conditioning prevents us from directly addressing cancellation
effects, it is necessary in our setting because we do not observe a never-treated control group due
to the universal rollout of the solicitation campaign. Our control group (the not-yet-treated) in-
stead never cancels at any given letter by definition. Comparing cancellation between treatment
and control in our setup would thus yield a biased estimate.

While we can therefore not causally identify cancellation effects, we provide descriptive ev-

idence on the relationship between letter receipt and donor attrition. To this end, we estimate
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Figure 6: Letter Receipt Does Not Predict Cancellation Timing. Each point tests whether donors who
received a letter on a specific date were more likely to cancel within 2 months. The figure shows the average
effects across all dates. Effects are estimated using linear probability models. All coefficients are close to
zero, indicating that letter receipt does not increase cancellation probability. This finding validates our main
analysis, which conditions on donors remaining active.

OLS regressions where the outcome is donor activity status rather than donation amount and the
independent variable is a dummy variable that indicates whether the donor received the upgrade
request. The sample for this analysis is restricted to donors who were still active on the letter
date, allowing us to observe cancellations occurring after receipt of a letter. Figure 6 displays
results from separate regressions for each letter date, testing whether receiving a letter increases
the probability of canceling within 2 months.

The distribution of coefficients around zero indicates no systematic association between letter
receipt and subsequent cancellation, suggesting that letters do not meaningfully cause donors to
leave the charity. If anything, a negative association between receiving some letters and cancella-
tion around their dates is observed. We also plot the histogram of the number of dropouts in our
data in Figure B6, which confirms a very flat rate of cancellations that appears to be independent
of the letter receipt and confirms that more than 70% of donors in our database stay active until the

last period we observe, i.e., December 2023.

6 Conclusion

This paper develops a theoretical framework and provides large-scale field evidence on how donor

motivations evolve over time. Using a large panel of 7.6 million donation records from more than
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127,000 regular donors at a major international charity in Germany (2018-2023), we study proso-
cial behavior through a dynamic lens. Our model is built around virtue capital — an accumulated
stock of prosocial motivation that grows with giving and depreciates in its absence. Because only
sustained contributions maintain the stock, the model naturally rationalizes installment giving and
predicts that no fundraising solicitation can be evaluated in isolation: each appeal both reflects and
shapes a donor’s accumulated capital, and therefore their responsiveness to subsequent appeals.

Our first main finding establishes that donor motivation evolves over time, rendering giving
decisions interdependent. A one-time appeal sent 30—120 days before an upgrade request reduces
the effectiveness of that upgrade request by an average of 32%, with the negative spillover grow-
ing larger as the two solicitations are placed closer together. The second finding demonstrates that
this average conceals sharply opposing individual-level dynamics. Donors who responded to the
earlier one-time appeal show upgrade responses nearly four times larger than unexposed donors;
the negative average is driven entirely by non-responders. This finding implies that past giving
breeds future giving, and past non-response breeds further inaction — a pattern of intertempo-
ral consistency that neither budget-constraint nor moral licensing stories can explain. Crucially,
pre-treatment giving trends are indistinguishable from zero and across all groups; the divergence
emerges only after the solicitation, ruling out fixed donor altruism types as the driver. We also
document asymmetric decay consistent with our model as well as with motivated memory: the
negative effect among non-responders fades within 90-120 days, while the positive effect among
responders persists across all observed time windows.

These results make several contributions to the charitable giving literature. First, they demon-
strate that cross-sectional studies of prosocial behavior are incomplete: effects identified at a single
point in time may mask opposing dynamics operating at the individual level, that can only be re-
vealed by long-horizon panel data linking individual responses to the full sequence of solicitations.
Second, our findings speak directly to ongoing debates in the dynamic giving literature, where ex-
isting studies have produced conflicting evidence on whether fundraising interventions have lasting
effects and whether repeated solicitations reinforce or crowd out donor engagement. We show that
both patterns can coexist — positive persistence among responders and negative spillovers among
non-responders — reconciling apparently conflicting findings through the lens of virtue capital.
Third, we provide field evidence in favor of a consistency-based model of prosocial behavior in
which motivated memory plays a sustaining role.

For practitioners, sequencing and timing matter as much as content. Upgrade campaigns should
account for recent donor history: prior responders are disproportionately ready to increase their
installments, while recent non-responders may need time to recover before the next ask is effective.
Compressing the interval between a one-time appeal and an upgrade request is costly. Tailoring

solicitation timing to individual response histories — rather than applying uniform communication
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calendars — is a practical lever for expanding and sustaining regular donations.
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Appendix

A Derivations for the Conceptual Framework

This appendix provides the formal derivations underlying the predictions presented in Section 2.
We first derive optimal installment amounts and then turn to the empirical predictions.

Al Derivation of the Optimal Installment

Under a constant installment plan d; = d, the individual’s utility from the plan is:
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This solution characterizes the donor’s preferred regular donation level absent further fundraising
interventions. Note, that the derivation does not explicitly incorporate short-term shocks to virtue
capital, because these are unanticipated and thus do not influence the optimal installment level.

A2 Prediction 2: Response to One-Time Donation Solicitations

Prediction 2 states that one-time (OT) donation solicitations induce a positive share of regular
donors to make an additional one-time donation. Formally, consider a donor with baseline install-
ment d* who receives an OT request of size z7 at time 7. If the donor accepts the request, she
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incurs immediate cost (d* + x)? and experiences an increase in virtue capital. If she rejects the re-
quest, she incurs no monetary cost but virtue capital falls from Ay to Ay < Ap. The donor accepts
the OT request if the lifetime utility from accepting weakly exceeds the utility from rejecting:
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For sufficiently high Ar or sufficiently small xp, this condition holds. Hence, OT solicitations
induce positive one-time giving even among donors with stable installment plans.

A3 Prediction 3: Spillovers to Subsequent Upgrade Requests

Consider a donor with installment amount d who receives an OT request at 7" and an upgrade
request at 7' + 2. According to (6) the donor will react only if his virtue capital is large enough.
Moreover, if the donor responds to the OT request, expected virtue capital at the time of the upgrade
equals

AOT = (5(5/41“ +d+ ZIJT) + d, (9)

If the donor declines the OT request, expected virtue capital falls to Ar, yielding
Anor = 6(6Ap +d) +d < Aor

Hence, the donor will have higher expected virtue capital if he responds to the one-time solicitation.
Now consider the lifetime utility if the donor has virtue capital A7 and installment amount d.
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The utility from responding positively to an upgrade request to installment d’ > d is then:
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This is increasing in A since:
(1+d)Ar — (1+d)Ar > 0

Hence, the utility of responding positively to the upgrade request increases in A7. Combining
these insights yields that, if the donor reacts positively to the one-time solicitation he is also more
inclined to react positively to the next upgrade request. Or more formally, the set of unanticipated
shock to the virtue capital such that (3) is still fulfilled is larger. Similarly, if the donor reacts
negatively to the one-time solicitation, he is less likely to react positively to the next upgrade
request compared to the case in which there was no one-time solicitation (in which the expected

Ario = Arp).

A4 Prediction 4: Timing of OT Solicitations and Spillovers

If an OT occurs in 1" + 1, with a request of x, shortly before the upgrade request and the donor
responds, expected virtue capital at the time of the upgrade equals

Aory = 0Ar +d+x,

When an OT with the same request x occurs earlier, virtue capital partially depreciates before the
upgrade request, yielding Ao as defined in (9). Since

5AT+33 > 5(5AT+d+.T),

the same argument as above applies. Similarly Ayor is also smaller at the moment of the up-
grade request if the one-time request is in 7" + 1 compared to the case of 7' + 2 described above.
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Hence, positive and negative spillovers from one-time solicitations are stronger when the one-time
solicitation and the upgrade request occur closer together in time.

AS Prediction 5: Asymmetric Spillovers

Consider an OT solicitation at time 7" and an upgrade request at time 7. We decompose virtue
capital into the baseline component and the shock component produced by the one-time request.
If the donor accepts the one-time solicitation, the induced positive shock’s contribution to virtue
capital at time 7 is 6" 'zp. If the donor declines the one-time request, virtue capital is reduced
by Ar — Ar > 0. Its contribution at time 7 is —0 YA — flT). Recall that the distribution of
the unanticipated shocks to virtue capital is symmetric. Then the difference U(d'|A;) — U(d|A)
determines the size of the negative and the positive spillover. If the negative shock component
becomes small (Ar — flt — 0), then A7, in case of a negative response to the one-time request
will tend towards d Ay + d, because we are considering a long-term equilibrium. As hassle costs
are strictly positive, there exist a 7V and 7% such that in expectation there is no negative or positive
spillover. For sufficiently small —(A; — A,), we get that 7V < 7F. Hence, the negative spillover
will decay quicker than the positive one.

B Additional Tables and Figures

B1 Determinants of the Letter Timing

To support the qualitative evidence from the charity’s administration and the assumption that
fundraising letter dispatch was not conditioned on donor characteristics, we examine whether
the month in which a donor first received an upgrade solicitation letter can be predicted by pre-
determined donor and city-level characteristics. For each covariate, we estimate a separate univari-
ate OLS regression of the treatment month on that characteristic, including letter-year fixed effects
to absorb any mechanical correlation between donor characteristics and the timing of treatment.
The covariates include log initial donation amount and donor tenure at the time of entry to the
dataset, whether the donor made a one-time donation prior to receiving the letter, gender, and city-
level purchasing power (grouped into three categories: low, mid, and high). Figure B1 plots the
resulting coefficients with 95% confidence intervals. All associations are economically small and
statistically indistinguishable from zero, consistent with the charity dispatching letters in a manner
unrelated to observed donor characteristics. This complements the qualitative evidence that letter
dispatch was a non-strategic administrative decision.

37



Log Initial Donation j
Tenure (months) -

One-time Donation - o

Female ®

City Purch. Power: High - )

City Purch. Power: Mid 4 @

City Purch. Power: Low @
T T T T

-1 -.05 0 .05 A
Coefficient on the Timing of Letter Receipt (in months)

Figure B1: Determinants of the Letter Timing Each row reports the coefficient from a univariate OLS
regression of the month of first fundraising letter receipt on one baseline donor or city characteristic, with
entry-year fixed effects included in all specifications. Robust 95% confidence intervals are shown. Log
initial donation is measured at the donor’s first observed month. Tenure is the number of months the donor
had been giving at the first observed month. One-time donation indicates whether the donor made any one-
time donation in the six months prior to receiving the letter. City purchasing power is based on approximate
GfK Kaufkraft index values ( 2019), grouped into low (95-100), mid (101-110), and high (>110) categories.
Donors in cities not matched to the Kaufkraft data are excluded from the purchasing power regressions. All
coefficients are economically small and statistically indistinguishable from zero, supporting the assumption
that letter dispatch is unrelated to observed donor characteristics.

ATT (Simple Average) Coefficient SE 95% CI
Any Upgrade Request 0.186 0.026 [0.134, 0.237]

Table B1: Effect of Upgrade Requests on Donation Amount. Simple average ATT from Callaway
and Sant’ Anna (2021).
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Figure B2: Timing of Receiving the Upgrade Requests. Distribution of the month in which donors
received their first (top left), second (top right), and third (bottom left) upgrade request letter. Spikes corre-
spond to discrete charity-wide letter dispatch dates, reflecting the staggered, batch-based nature of upgrade
campaigns rather than donor-specific scheduling.
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Figure B3: Dynamic Effects of Upgrade Request Letters with Different Estimators. Event-study
estimates of the effect of upgrade requests on monthly installment amounts (EUR) using the Call-
away and Sant’Anna (2021) and Sun and Abraham (2021) estimators. The two estimators yield
essentially identical pre- and post-treatment paths, confirming that the main results in Figure 2 are
robust to the choice of staggered-DiD estimator. Error bars: 95% confidence intervals with donor-
clustered standard errors.
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Figure B4: Dynamic Effects of Each (First to Third) Upgrade Request Letter. Event-study esti-
mates from the Callaway and Sant’ Anna (2021) DiD estimator, shown separately for donors’ first,
second, and third upgrade letter rather than averaged across them. Treatment effects are similar
in magnitude across letter rounds, supporting the pooled average reported in Figure 2. Error bars:
95% confidence intervals with donor-clustered standard errors.
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B2 Parallel Trends
B2.1 Placebo Test

To test for the parallel trends and validate that our main results are driven by the actual treatment
rather than spurious trends or random variation, we conduct a placebo test. We randomly assign
fake treatment dates at the donor level, ensuring that: (1) each placebo date allows for the full event
study window of five pre-periods and six post-periods within each donor’s observed time span;
and (2) placebo dates are excluded from an 8-month window surrounding the actual treatment date
(£8 months) to avoid contamination from anticipation or persistence effects. For each donor, we
generate random dates from the feasible range until we obtain a valid date outside the exclusion
window. We then re-run the stacked Callaway and Sant’Anna (2021) difference-in-differences
estimation using these placebo treatment dates. Under the null hypothesis that our identification
assumptions hold and our main results reflect true treatment effects rather than pre-existing trends,
we should observe statistically insignificant estimates across all event-time periods in this placebo
specification. Figure B5 presents results from this test using randomly assigned treatment dates.
Consistent with our identification assumptions, we find no statistically significant effects across
any event-time period. All point estimates are close to zero, and confidence intervals include
zero throughout the pre- and post-periods. This null result strengthens our confidence that the
significant treatment effects observed in our main specification reflect true causal impacts of the
upgrade letters rather than pre-existing trends or spurious correlations.
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Figure BS5: Dynamic Effects of Upgrade Request Letters with Fake (Placebo) Treatment Dates.
Event-study estimates re-running the specification of Figure 2 on randomly assigned placebo treatment
dates, restricted to dates at least eight months from any actual upgrade letter. All coefficients are econom-
ically small and statistically indistinguishable from zero, confirming that the treatment effects reported in
Figure 2 reflect causal impacts rather than pre-existing trends or spurious correlations. Error bars: 95%
confidence intervals with donor-clustered standard errors.
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B2.2 Sensitivity Analysis

To assess the robustness of our findings to potential violations of the parallel trends assumption, we
implement the sensitivity analysis proposed by Rambachan and Roth (2023). Rather than testing
whether pre-trends are exactly zero — a test for which mechanical rejection is expected given
our large sample size — this approach asks how large a post-treatment violation of parallel trends
would need to be to overturn our results. Specifically, we employ the Relative Magnitudes (RM)
restriction, which parameterizes the potential violation in terms of M, where M = 1 indicates
that the post-treatment deviation from parallel trends is at most as large as the largest deviation
observed in any single pre-treatment period, and M = 2 allows it to be twice as large. For each
value of M, deploying the package developed by the authors, we construct robust confidence
intervals for the treatment effect at the third post-treatment period ¢ + 3, as this is the period at
which most of our results emerge. A confidence interval that excludes zero for a given M indicates
that the treatment effect remains statistically significant even if parallel trends is violated by that
magnitude, while a confidence interval that includes zero signals that a violation of that size would
be sufficient to render the result insignificant. Therefore, the higher the value of M at which the
confidence interval still excludes zero, the more robust the result. We find that our estimates remain
statistically significant for values of M up to 2, indicating that the parallel trends assumption would
need to be violated by a factor of 2 relative to the observed pre-treatment deviations to render our
results insignificant. We conduct this analysis for all of our main results and present them in Table
B2. The results provide reassurance that our findings are not merely an artifact of a failure of
parallel trends, but reflect a genuine treatment effect.
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Panel A: By OT request status

M Any Upgrade No OT Request OT 30-120d before
Request

Original [0.146, 0.196] [0.181, 0.252] [0.123, 0.169]

1 [0.100, 0.244] [0.125, 0.309] [0.088, 0.203]

1.5 [0.072, 0.272] [0.087, 0.346] [0.067, 0.224]

2 [0.042, 0.302] [0.048, 0.385] [0.044, 0.247]

Panel B: OT 30-120d before, by donation status (columns 4—6 are placebo estimates)

M No OT Request OT 30-120d: OT 30-120d: Not No OT Request OT 30-120d: OT 30-120d: Not
Donated donated (Placebo) Donated (Placebo) donated (Placebo)

Original [0.181, 0.252] [0.643, 0.983] [0.075, 0.120] [-0.041, 0.019] [0.047, 0.449] [-0.090, -0.035]

1 [0.125, 0.309] [0.495, 1.127] [0.038, 0.156] [-0.117, 0.095] [-0.017,0.513] [-0.119, -0.007]

1.5 [0.087, 0.346] [0.385, 1.237] [0.015,0.179] [-0.161, 0.138] [-0.095, 0.590] [-0.141, 0.015]

2 [0.048, 0.385] [0.273, 1.349] [-0.008, 0.202] [-0.206, 0.184] [-0.182, 0.677] [-0.164, 0.038]

Panel C: By OT request timing

M OT 30-60d: Donated OT 30-60d: Not OT 60-90d: Donated OT 60-90d: Not OT 90-120d: OT 90-120d: Not
donated donated Donated donated

Original [0.437, 1.154] [0.005, 0.069] [0.552, 0.904] [0.107, 0.154] [0.575, 1.910] [0.133, 0.206]

1 [0.306, 1.278] [-0.043, 0.116] [0.344, 1.109] [0.036, 0.225] [0.535, 1.950] [0.091, 0.251]

1.5 [0.213, 1.371] [-0.073, 0.144] [0.194, 1.259] [-0.005, 0.266] [0.518, 1.966] [0.064, 0.278]

2 [0.093, 1.490] [-0.102, 0.174] [0.038, 1.414] [-0.047, 0.309] [0.502, 1.996] [0.036, 0.305]

Table B2: Sensitivity Analysis: HonestDiD Confidence Intervals at ¢ 4+ 3. HonestDiD sensitivity analysis reporting 95% confidence
intervals [lb, ub] for each value of M (maximum violation of parallel trends). Original refers to the standard DiD confidence interval
with no restriction on M. Panel B columns 4—6 report placebo estimates using a pre-treatment outcome (BA4).



B3 Unintended Effects
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Figure B6: Distribution of Donors’ Last Recorded Donation Month. The large spike at the final
month of our observation period indicates that the majority of donors remained active through the end of
the observation period, demonstrating low attrition rates. The zoomed panel highlights the distribution for
earlier months, where attrition rates remained consistently below 1% per month. Small spikes at year-end
reflect a natural pattern of donors cancelling installments at calendar year boundaries.
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B4 Event Study Tables

. . Any Upgrade No OT OT 30-120d OT 30-120d OT 30-120d
Period Request Request before before: before:
q q Donated Not donated
Pre-treatment periods
-5 0.027 (0.010) 0.003 (0.013) -0.016 (0.007) 0.019 (0.032) -0.019 (0.007)
[0.007, 0.047] [-0.022, 0.028] [-0.030, -0.002] [-0.043, 0.082] [-0.032, -0.006]
-4 -0.011 (0.007) 0.024 (0.008) -0.031 (0.006) 0.048 (0.043) -0.032 (0.006)
[-0.025, 0.003] [0.010, 0.039] [-0.043, -0.019] [-0.035, 0.131] [-0.044, -0.021]
-3 0.001 (0.007) 0.018 (0.012) -0.000 (0.006) -0.024 (0.024) 0.001 (0.006)
[-0.012, 0.014] [-0.006, 0.043] [-0.012, 0.012] [-0.071, 0.022] [-0.011, 0.013]
-2 -0.008 (0.010) -0.024 (0.015) 0.001 (0.007) 0.097 (0.072) -0.006 (0.006)
[-0.028, 0.013] [-0.053, 0.004] [-0.012, 0.014] [-0.044, 0.238] [-0.017, 0.006]
-1 -0.042 (0.009) -0.020 (0.013) -0.020 (0.007) 0.076 (0.045) -0.022 (0.007)

[-0.060, -0.025]

[-0.045, 0.005]

[-0.034, -0.006]

[-0.012, 0.163]

[-0.035, -0.009]

Post-treatment periods

+0 0.025 (0.007) 0.031 (0.013) 0.008 (0.006) 0.051 (0.020) 0.004 (0.006)
[0.011, 0.039] [0.005, 0.057] [-0.004, 0.020] [0.011, 0.090] [-0.007, 0.015]
+1 0.090 (0.011) 0.097 (0.015) 0.086 (0.009) 0.430 (0.058) 0.065 (0.009)
[0.068, 0.112] [0.066, 0.127] [0.068, 0.104] [0.316, 0.544] [0.048, 0.082]
+2 0.116 (0.011) 0.145 (0.017) 0.100 (0.011) 0.692 (0.081) 0.060 (0.011)
[0.094, 0.137] [0.112, 0.178] [0.078, 0.121] [0.533, 0.850] [0.039, 0.080]
+3 0.171 (0.013) 0.216 (0.018) 0.146 (0.012) 0.813 (0.087) 0.098 (0.012)
[0.146, 0.196] [0.181, 0.252] [0.123, 0.169] [0.643, 0.983] [0.075, 0.120]
+4 0.199 (0.013) 0.245 (0.019) 0.150 (0.013) 1.018 (0.107) 0.090 (0.012)
[0.172, 0.225] [0.208, 0.281] [0.125, 0.175] [0.808, 1.228] [0.066, 0.114]
+5 0.201 (0.016) 0.278 (0.021) 0.136 (0.014) 0.911 (0.097) 0.077 (0.014)
[0.170, 0.232] [0.236, 0.320] [0.108, 0.164] [0.722, 1.100] [0.049, 0.104]
+6 0.160 (0.016) 0.277 (0.024) 0.110 (0.014) 0.912 (0.099) 0.054 (0.014)

[0.128, 0.192]

[0.230, 0.324]

[0.083, 0.138]

[0.719, 1.106]

[0.027, 0.081]

Table B3: Event Study Estimates. Coef. (SE) and [95% CI]. Coefficients from a stacked DiD
estimator. Standard errors in parentheses. 95% confidence intervals in brackets.
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Period OT 30-60d: OT 30-60d: OT 60-90d: OT 60-90d: OT 90-120d: OT 90-120d:
Donated Not donated Donated Not donated Donated Not donated
Pre-treatment periods
-5 0.012 (0.004) 0.025 (0.006) 0.024 (0.042) -0.054 (0.009) -0.002 (0.011) 0.008 (0.008)
[0.003, 0.020] [0.013, 0.036] [-0.057, 0.106] [-0.072, -0.035] [-0.024, 0.020] [-0.008, 0.025]
-4 0.117 (0.092) 0.014 (0.006) 0.054 (0.055) -0.023 (0.009) -0.023 (0.017) -0.034 (0.005)
[-0.063, 0.296] [0.003, 0.025] [-0.054, 0.161] [-0.040, -0.006] [-0.057,0.011] [-0.045, -0.024]
-3 -0.012 (0.018) -0.035 (0.006) -0.028 (0.031) 0.038 (0.010) -0.012 (0.018) -0.035 (0.006)
[-0.048, 0.023] [-0.046, -0.024] [-0.089, 0.033] [0.018, 0.058] [-0.048, 0.024] [-0.048, -0.023]
-2 -0.020 (0.003) -0.024 (0.006) 0.129 (0.094) 0.001 (0.009) 0.003 (0.023) -0.033 (0.007)
[-0.027, -0.013] [-0.035, -0.013] [-0.056, 0.314] [-0.016, 0.018] [-0.042, 0.048] [-0.047, -0.018]
-1 -0.016 (0.003) -0.007 (0.006) 0.110 (0.059) 0.015 (0.010) -0.047 (0.015) -0.047 (0.007)

[-0.022, -0.010]

[-0.020, 0.005]

[-0.005, 0.225]

[-0.005, 0.034]

[-0.077, -0.016]

[-0.061, -0.034]

Post-treatment periods

+0

+1

+2

+3

+4

+5

+6

-0.024 (0.025)
[-0.074, 0.025]

0.582 (0.170)
[0.249, 0.915]
0.835 (0.197)
[0.448, 1.221]
0.796 (0.183)
[0.437, 1.154]
1.089 (0.235)
[0.628, 1.550]
1.056 (0.221)
[0.622, 1.489]

1.097 (0.224)
[0.658, 1.536]

-0.026 (0.007)
[-0.040, -0.011]

0.032 (0.012)
[0.008, 0.055]
0.058 (0.019)
[0.021, 0.095]
0.037 (0.016)
[0.005, 0.069]
0.058 (0.021)
[0.016, 0.099]
0.029 (0.023)
[-0.016, 0.073]

-0.016 (0.024)
[-0.063, 0.031]

0.055 (0.025)
[0.007, 0.104]

0.386 (0.069)
[0.251, 0.522]
0.574 (0.079)
[0.420, 0.728]
0.728 (0.090)
[0.552,0.904]
0.919 (0.119)
[0.687, 1.152]
0.783 (0.102)
[0.583, 0.983]

0.786 (0.105)
[0.580, 0.992]

0.021 (0.007)
[0.007, 0.036]

0.089 (0.010)
[0.069, 0.109]
0.104 (0.012)
[0.080, 0.128]
0.131 (0.012)
[0.107, 0.154]
0.099 (0.014)
[0.072, 0.126]
0.076 (0.015)
[0.047, 0.105]

0.088 (0.015)
[0.059, 0.117]

0.071 (0.046)
[-0.018, 0.160]
0.556 (0.128)
[0.306, 0.806]
1.197 (0.343)
[0.525, 1.870]
1.242 (0.341)
[0.575, 1.910]
1.465 (0.359)
[0.762,2.168]
1.461 (0.362)
[0.752,2.170]

1.427 (0.360)
[0.720, 2.133]

-0.018 (0.006)
[-0.030, -0.005]

0.083 (0.013)
[0.056, 0.109]
0.097 (0.017)
[0.064, 0.130]
0.169 (0.018)
[0.133, 0.206]
0.197 (0.020)
[0.159, 0.235]
0.235 (0.024)
[0.187, 0.282]

0.181 (0.023)
[0.135, 0.226]

Table B4: Event Study Estimates by OT Timing. Coef. (SE) and [95% CI]. Coefficients from a

stacked DiD estimator. Standard errors in parentheses. 95% confidence intervals in brackets.

B5 Attenuation Effects
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Non-Responders (Hollow Square) Responders (Solid Square)

Period Diff. z-stat p-val Diff. z-stat  p-val
tm1 -0.023 -1.189 0.234 0.061 0.762  0.447
tm2 0.022 0.985 0.324 0.092 0.932 0.351
tm3 0.003 0.181 0.855 -0.064 -1.016 0.309
tm4 -0.101%** 5,642 0.000 -0.036  -0.482 0.630
tm5 -0.034  -1.435 0.150 -0.040  -0.792 0.429
tp0 -0.029  -1.386 0.165 -0.060  -1.098 0.273
tpl -0.038  -1.603 0.108 0.252** 2505 0.012
tp2 -0.070%**  -2.591 0.009 0.339*%** 2835 0.006
tp3 -0.067%*  -2.246 0.024 0.338** 2475 0.012
tp4 -0.080**  -2.475 0.012 0.447*** 2707 0.006
tpS -0.124%** 3337 0.000 0.270* 1.742  0.081
tp6 -0.097**  -2.566 0.009 0.253 1.536  0.123

Table BS: Triple Difference: Spillover Amplification by Real vs. Fake Upgrade Request Each
triple difference is computed as the spillover gap under the real upgrade requests minus the spillover gap under the fake
one, where the spillover gap is the difference between the OT-exposed group and the no-OT control group. Specifically,

the non-responder triple difference is (

BtND,rea]

_ BtnoOT,real) _ (BtND,fake _ BtnoOT,fake)

and the responder triple

. . rAD;real  AnoOT,real AD . fake HnoOT,.fakey G _ 2 2 2 2
difference is (3, — 3, )—(By =B ). SE = \/ SEGr + SE; 007 e T S Eorsake T S ER00T fake:

Stars: *** p < 0.01, ** p

B6 Donor Type

< 0.05, * p < 0.10.
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Figure B7: Treatment Effects by One-Time Response and Baseline Giving Event-study estimates of upgrade
request effects, partitioning donors by whether their baseline installment amount falls above (left panel) or
below (right panel) the sample median—a proxy for altruistic motivation. Within each subgroup, the same
heterogeneity emerges as in Figure 4: responders to the one-time appeal show elevated upgrade responses
while non-responders show diminished responses. The persistence of this pattern within each subgroup
indicates that the responder/non-responder divergence is not an artifact of underlying differences in donor
altruism.
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Figure B8: Treatment Effects by One-Time Response and Acquisition Channel Event-study estimates par-
titioning donors by acquisition channel: face-to-face street solicitation (left)—plausibly representing lower-
altruism donors recruited under social pressure (see DellaVigna et al., 2012; Andreoni et al., 2017)—versus
donors recruited through other channels (right). The same responder/non-responder heterogeneity emerges

within each subgroup, indicating that the divergence is not driven by underlying differences in charitable
inclination.
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Above Median Purchasing Power Below Median Purchasing Power

7 @ NoOne.ime Donation Request 27 @ NoOnetime Donation Request

W One.time Reques! 30-1200 before, Donated
O One-time Request 30-1200 before, Not Donated O One-time Request 30-1200 before, Not Donated

B One-time Request 30-1200 before, Donated
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Figure B9: Treatment Effects by One-Time Response and Purchasing Power Event-study estimates parti-
tioning donors by the purchasing power of their home city, above (left) or below (right) the sample median.
The magnitude, direction, and decay of spillovers are similar across subgroups. If unobserved income
or wealth shocks drove the observed spillover patterns, the effects should be concentrated among low-

purchasing-power donors; the absence of such concentration rules out income shocks as a primary mecha-
nism.
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B7 Revenue Shares by Donor Type

Total

Installment donors

One-time donors

N donors 975,679
Observations 14,100,376

312,699 (32.1%)
12,294,704 (87.2%)

662,968 (67.9%)
1,805,672 (12.8%)

Revenue share 100%

53.5%

46.5%

Table B6: Revenue Shares by Donor Type.
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