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Abstract
In rewards-based crowdfunding, entrepreneurs solicit donations from a large number
of individual contributors. If total donations exceed a prespecified funding target, the entrepreneur distributes nonmonetary rewards to contributors; otherwise,
their donations are refunded. We study how to design such campaigns when contributors choose not just whether to contribute, but also when to contribute. We
show that strategic contribution behavior—when contributors intentionally delay
until campaign success is likely—can arise from the combination of nonrefundable
(potentially very small) hassle costs and the risk of campaign failure, and can explain
pledging patterns commonly observed in crowdfunding. Furthermore, such delays
do not hurt the entrepreneur if contributors are perfectly rational, but they do if contributors are distracted, that is, if they might fail to return to the campaign after an
intentional delay. To mitigate this, we find that an entrepreneur can use a simple
menu of rewards with a fixed number of units sold at a low price, and an unlimited number sold at a higher price; this segments contributors over time based on
the information they observe upon arrival. We show that, despite its simplicity, such
a menu performs well compared to a theoretically optimal menu consisting of an
infinite number of different rewards and price levels under many conditions.
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INTRODUCTION

Rewards-based crowdfunding is the practice of raising funds
from a large number individuals on a platform like Kickstarter
or Indiegogo. Entrepreneurs, also known as creators, design
fundraising campaigns, and investors, known as contributors
or backers, pledge funds to these campaigns while expecting a nonmonetary reward in return. Often, rewards-based
crowdfunding campaigns are used by creators to fund the
development and production of new products, and the nonmonetary rewards received by backers are typically units of
the finished product. A key feature of most rewards-based
campaigns is their all-or-nothing nature. The creator sets
a funding target and a deadline, and receives the entire
amount pledged to her campaign (with backers receiving their
promised rewards) only if, at the deadline, the total money
Naval Res Logistics 2022;1–18

pledged to the campaign is at least as much as the funding target. Otherwise, the pledges are refunded to the backers and
the creator receives nothing. This unique mechanism—known
as fixed funding—ensures that creators are obligated to begin
production only if they raise enough funds to cover their fixed
start-up costs.
Despite its advantages, the fixed funding mechanism generates potentially problematic behavior among contributors.
As shown via two examples in Figure 1,1 most campaigns
receive an initial surge of contributions in the first few
days, likely generated by acquaintances of the creator as
well as the platforms’ common practice of heavily promoting
1

Data presented are number of pledges per day; dollar amount pledged per
day exhibits a similar pattern. The Lavaclip campaign failed, while the Dripo
campaign succeeded on its final day. Data source: Kicktraq.com.
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Examples of common contribution patterns. (A) Pledges per day to the Lavaclip campaign on Kickstarter. (B) Pledges per day to the Dripo
campaign on Kickstarter
FIGURE 1

newly listed campaigns. After this initial surge, the number of contributions often decreases to a “steady state.”
However, towards the end of the campaign two divergent
patterns emerge (Alvord, 2016). While some campaigns continue receiving a steady rate of contributions until the very
end, leading to a “flat” contribution pattern after the initial surge (Figure 1A), others see a sharp rise in contributions just before the deadline, leading to a “last-minute
surge” pattern (Figure 1B). These contribution patterns have
been reported on an aggregate scale in the academic literature (Kuppuswamy & Bayus, 2018a) and by platforms
themselves (Kickstarter Blog, 2010). Understanding the
causes and implications of, and remedies to, this pattern
of behavior is the key focus of this article. Specifically, in
what follows:
1. We develop a stylized theoretical model that helps
to explain the contribution patterns demonstrated in
Figure 1. While others in the literature have offered
behavioral explanations for the last-minute surge in
crowdfunding campaigns (e.g., prosocial goal pursuit, as in Dai & Zhang, 2019), we show that
both the flat and last-minute surge contribution patterns can be generated by purely self-interested,
utility-maximizing (i.e., strategic) behavior by contributors combined with the risk of campaign failure
and small frictions or hassle costs in the contribution
process. Due to the dynamic nature of crowdfunding
campaigns—contributors arrive sequentially and are
capable of viewing the current total contribution level
as well as the campaign’s target—the risk of contributing to a failed campaign reduces over time, and contributors will, in general, have much better information
about the likelihood of success closer to the deadline;
this, we show, generates an incentive to strategically
delay contributions until campaign success is assured,
and can lead to the last-minute surge phenomenon
(if a critical level of contributions has been reached)
and a flat contribution pattern (if the critical contribution level is not reached, or if the creator designs the
campaign to deter strategic waiting).

2. We demonstrate how, and under what conditions,
strategic contribution behavior harms campaign creators (and, by extension, platforms). We show that
if contributors are perfectly rational and reliable in
the sense that they always return after choosing to
strategically delay participation, strategic contribution
behavior does not negatively impact the campaign:
strategic delays would only shift contributions over
time and would not impact either the chance of campaign success or the creator’s profit. However, if
contributors are distracted—meaning that when they
choose to strategically delay their contribution, they
may, with some probability, fail to return to the campaign in the future—such behavior reduces campaign
profit by lowering both the chance of success and the
total amount of contributions. Hence, strategic contribution behavior, in concert with distractedness, can
negatively impact campaign creators. Because platforms take a percentage of campaign funds as their fee,
this type of behavior can also negatively affect platform
revenues.
3. We analyze how platforms and campaign creators can
mitigate strategic behavior by backers. We discuss
the advantages and disadvantages of platform design
decisions that either reduce the likelihood of strategic
delays emerging in equilibrium or mitigate the negative consequences of those delays. We also discuss
how the creator can adjust her campaign design to mitigate strategic contribution behavior, specifically by
creating a menu of identical rewards listed at different prices: a finite quantity at a low, “early bird” price,
and an unlimited quantity at a higher price. We show
that such a menu, appropriately designed, can completely eliminate incentives for contributors to strategically delay, segmenting contributors based on the time
that they arrive to the campaign and the information
they observe upon arrival, thereby increasing campaign
profit. While a menu with two items is not optimal over
all possible menus, we characterize the optimality gap
between a simple two-item menu and a theoretically
optimal (but impractical) infinite-item menu, and show
that the simple menu performs very well, especially
under certain conditions.
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4. We experimentally validate our model assumptions and
key insights using simulated crowdfunding campaigns.
Specifically, we verify that the “friction” or hassle costs
we posit in our theoretical model have a significant
impact on the pledging decisions of participants in
our experiments, even after accounting for the other
behavioral factors suggested by the previous literature,
and can explain the two different pledging patterns in
Figure 1. Moreover, we find that, consistent with our
theoretical predictions, a two-item menu of rewards
reduces strategic waiting and increases the likelihood
of pledging.
We conclude that strategic behavior by contributors can be
one cause of both the flat and last-minute surge contribution patterns illustrated in Figure 1, and moreover, this type
of behavior can have a negative impact on creators and platforms due to backer “distractedness.” However, careful design
of crowdfunding campaigns (e.g., offering an appropriate
menu of rewards) can be effective in mitigating this behavior. Our model thus provides guidance to campaign creators
and platforms to help them deal with potentially pernicious
last-minute surges in crowdfunding campaigns.

2

RELATED LITERATURE

Crowdfunding has generated significant recent research attention in the economics and business literatures; Moritz and
Block (2015) and Kuppuswamy and Bayus (2018b) provide comprehensive reviews. Research that examines the
dynamics of contribution patterns during crowdfunding campaigns is particularly relevant to our article. Kuppuswamy and
Bayus (2018a) observe that on Kickstarter, pledging over the
campaign duration is not uniform: potential backers are more
likely to pledge during the first and last week than in the middle of the campaign, resulting in a “U”-shaped contribution
pattern over time with a last-minute surge as described above.
A number of subsequent theoretical and empirical works have
attempted to understand and offer explanations for this phenomenon. Zhang et al. (2017) consider different categories
of contributors to explain different observed contribution patterns: “ordinary” backers pledge throughout the campaign
duration while “herding” backers arrive at the end and pledge
only if the campaign is successful. Zvilichovsky et al. (2018)
experimentally show that when fixed funding campaigns are
about to end and their target is within reach, contributors think
they are pivotal to campaign success and pledge to “make the
product happen,” leading to a last-minute surge. Using data
from Kickstarter, Dai and Zhang (2019) observe that the rate
of contributions is faster during the last 5% of a project’s goal
(i.e., from 95% to 100%) than during the first 5% after the goal
has been achieved (i.e., from 100% to 105%), and find support
for “prosocial goal pursuit” among backers generating this
discrepancy: contributors are motivated to help the creator to
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succeed when the project is near the target, which leads to a
surge in the contribution rate as the deadline approaches.
Our article, by contrast, offers an explanation for the
last-minute surge (and flat) contribution pattern that is fundamentally different than what has been studied in these works:
strategic contribution behavior. For this reason, one of the
closest papers to ours is Kim et al. (2020), who find that
strategic contribution behavior is a cause of the last-minute
surge using data from a crowdfunding platform for musicians to fund the creation of albums. While their focus on
strategic contribution behavior is similar to ours, there are
several important differences between our work and theirs.
First, the crowdfunding platform that they study (Sellaband)
differs significantly from typical rewards-based crowdfunding platforms like Kickstarter: it sells equity or revenue shares
in the finished album’s sales (rather than physical rewards);
backers may buy multiple “units” of equity throughout the
duration of the campaign; and the total amount of equity sold
is capped by the campaign target (i.e., no additional sales are
possible after the target is achieved). Second, while they use
structural modeling to empirically analyze data from Sellaband, we analyze a detailed theoretical model that leads to
explicit predictions about how and when strategic waiting
might arise and how to mitigate it (i.e., using the design of a
rewards menu, which is not a component of the equity based
crowdfunding platform analyzed in Kim et al., 2020), and we
subsequently experimentally validate these predictions using
campaign simulations and human participants. Hence, compared to Kim et al. (2020), we show how strategic waiting
can arise in more archetypal rewards-based crowdfunding
platforms like Kickstarter, and our theory-focused approach
allows us to derive additional insights about the consequences
of (and remedies to) strategic contribution behavior in this
specific context.
On the other hand, Yang et al. (2020) use campaign-level
data from Kickstarter to empirically investigate the effect
of restricting the number of available rewards for different
reward tiers using commonly observed schemes such offering limited edition rewards, early access to rewards, and
“early bird” price discounts. They find that the last scheme
is particularly effective and increases the total number of
pledges received and the likelihood of campaign success,
thereby confirming one of our main insights. However, unlike
Yang et al. (2020), we provide a detailed theoretical model
to underpin the mechanism through which an “early bird”
menu can improve campaign outcome, that subsequently also
allows us to characterize the optimal structure of such a
menu and predict when “early bird” discounts would be most
useful. Therefore, besides our experiments using simulated
crowdfunding campaigns, their findings serve as additional
empirical validation of the key insights from our theoretical
model.
In sum, our article is the first, to our knowledge, that
demonstrates how strategic contribution behavior arising
from small frictions or hassle costs can generate the flat
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and last-minute surge contribution patterns in rewards-based
crowdfunding campaigns, that illustrates how this can be
detrimental to campaign creators, that analyzes specific
strategies that can mitigate this behavior such as the design
of the rewards menu, and lastly, that experimentally validates
these findings using simulated crowdfunding campaigns.
3

MODEL

We begin by focusing on the case when the creator (“she”)
starts a campaign with a single unit of product as the only
reward; in Section 5, we consider a menu of multiple rewards.
Analysis of a single-item menu will serve as a baseline for
comparison to more complicated menus, and help develop
intuition regarding the impact of strategic behavior on a
crowdfunding campaign. The creator’s campaign design decisions are thus a funding target, C, and a price, p, for the single
reward. We call (C, p) the design parameters of the campaign.
The campaign horizon is divided into two stages. Stage 1 is
the “main stage” of the campaign, that is, when most backers
arrive and make their contributions or decide to strategically
delay. Stage 2 is the “end of the campaign,” that is, the final
days of the campaign when any backer who chose to strategically wait returns and decides whether to contribute. This
demarcation of the campaign is intended to represent Kickstarter’s “Remind Me” feature, a button that any backer can
click that sends a reminder email 48 hours before the campaign ends. We assume that no new contributors visit the
campaign in Stage 2, although it would easy to relax this
assumption by allowing an additional random mass of Stage
2 backers to arrive. Next, we describe the behavior and decisions of the backers (Section 3.1) and the campaign creator
(Section 3.2).
3.1

Contributors

In Stage 1, potential contributors sequentially visit the campaign webpage. The number of potential contributors, N,
is a continuous random variable uniformly distributed in
the interval [0, N]. Individual contributors are infinitesimally
small. The density of the demand distribution is denoted by
f (⋅). After visiting the campaign webpage, each contributor
observes the target, C, the price, p, and the number of contributions the campaign has already received, n, and forms
a belief 𝜑
̂ (n) about the probability of success of the campaign. Note that the success probability 𝜑
̂ (n) also depends on
C and p; we only explicitly denote its dependence on n as
the observed n is different for each contributor while C and p
are the same for everyone. Following Su and Zhang (2008),
Cachon and Swinney (2009), and others, we assume that this
belief is equal to its equilibrium value, that is, 𝜑
̂ (n) = 𝜑(n) for
all n, where 𝜑(n) represents the actual probability of success
after n pledges for a campaign with design parameters (C, p).
When they arrive in Stage 1, each contributor chooses
whether to back the campaign immediately (in Stage 1),
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strategically wait (until Stage 2) to make their decision, or
leave and not return. Contributors who choose to delay until
Stage 2, for example, by using the “Remind Me” feature on
Kickstarter, will pledge in Stage 2 if doing so gives them positive net utility, after updating their beliefs about the chances
of campaign success based on the total number of Stage 1 contributions. Given the short duration of Stage 2 in comparison
to Stage 1 (e.g., on Kickstarter the average campaign duration is 60 days, while Stage 2 typically lasts for 2 days), we
assume that backers who return in Stage 2 do so and make
their contribution decisions simultaneously. Because backers
have rational beliefs about the chance of success, observing
the total number of contributions by the end of Stage 1 gives
them perfect information about whether the campaign will
succeed or fail: by observing Stage 1 contributions, backers
will be able to infer N, the total number of contributors, and
thus the total number of backers who have waited until Stage
2. Hence, returning backers will pledge in Stage 2 if and only
if the total number of pledges (from Stages 1 and 2 combined)
are enough to achieve campaign success; otherwise, they will
leave without pledging.2
Contributor utility is potentially affected by each of the following components: their valuation for the reward, the price
of the reward, their hassle cost for making a contribution,
and their waiting cost for making a strategic delay. The valuation v for the reward is homogeneous among contributors;
however, because backers arrive sequentially and possess heterogeneous information, they will have different (ex ante)
expected utilities even with identical (ex post) valuations for
the reward. Each contributor knows v, that is, we do not consider any uncertainty or information asymmetry regarding
reward valuation; see Chakraborty and Swinney (2021) for a
model of information asymmetry and quality signaling in a
rewards-based crowdfunding context. Each contributor has to
pay the reward price p to pledge; this sum is refunded in the
event the campaign fails.
Backers also incur a homogeneous hassle cost, h ∈ (0, v),
to pledge to the campaign. This hassle cost can come from
a variety of factors. For instance, it could be the cost of providing personal and financial information to make a pledge,
which can be a significant point of friction for online shoppers: Rajamma et al. (2009) find that consumers care about
their privacy, and having to reveal personal or credit card
information before the very end of the checkout process could
lead them to abandon their cart during online shopping. The
2

In other words, strategic contributors returning in Stage 2 have perfect
information about campaign success. This happens in part because we have
assumed no new arrivals occur during Stage 2. If instead, a random number
of new contributors arrived during Stage 2, strategic backers who delayed
from Stage 1 would have imperfect information about campaign success (i.e.,
posterior estimates of the success probability that might be strictly between 0
and 1). Our key insights are unlikely to be affected by such “noisy” posterior
estimates, however, since making a decision in Stage 2 still gives strategic backers more information than making a pledge in Stage 1 (as they can
observe all the pledges that were made during Stage 1), and hence preserves
their incentive to strategically delay.
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hassle cost could also be the opportunity cost of committing
money to the campaign and forgoing the chance to spend the
funds in others ways, or the lack of interest paid when withdrawn funds are refunded to a contributor’s account following
a failed campaign.
Finally, contributors who choose to wait until Stage 2 incur
a waiting cost, which represents the effort involved in opting for a reminder and returning to the campaign webpage a
second time. A contributor may also derive some additional
utility from pledging early in the campaign either to be a
“trendsetter” or from behaving altruistically and helping the
campaign succeed; in this case, the waiting cost represents
the loss of such “early contribution” utility from waiting until
the campaign outcome is known. In either case, an intentional
delay until Stage 2 results in a cost that is incurred regardless
of whether the backer pledges in Stage 2. Backers are heterogeneous in their waiting cost: a fraction 𝛼 of contributors
has a waiting cost weakly greater than h, while the remaining contributors possess a waiting cost w < h. As we will see
below, a waiting cost greater than h means a contributor will
never strategically delay his pledge; hence, we refer to this
segment as myopic backers.3 On the other hand, contributors with waiting costs less than h may choose to strategically
delay; hence, we call this segment the strategic backers. We
assume that the myopic and strategic contributors arrive in the
same proportions in which they make up the contributor population, that is, for every 𝛼 myopic contributors, 1 − 𝛼 strategic
contributors visit the campaign.
We note here that, in practice, the hassle cost, h, and the
waiting cost, w, which are driving forces behind contributors’
pledging decisions, can, and most likely will, be small compared to their reward valuation, v. Below and in Section 4,
we show that these two costs primarily influence campaign
outcomes through their ratio, that is, through their relative
magnitudes, while their absolute magnitudes are less critical. Hence, even if w and h are small in an absolute sense,
they can have a large impact on campaign design if they are
comparable in magnitude to one another.
Under the fixed funding mechanism, the reward price, p,
is paid (and the reward utility v is earned) only if the campaign succeeds; however, the hassle cost, h, is paid as soon as
the contributor pledges to the campaign. Hence, the expected
surplus from making a contribution in Stage 1 after observing n previous pledges is 𝜑(n)(v − p) − h. On the other hand,
a strategic delay until Stage 2 means the backer will only
pledge (and incur h) if the campaign is certain to succeed, but
the backer will incur the extra waiting cost w from delaying
the contribution decision. Hence, after observing n pledges
in Stage 1, the expected surplus from delaying until Stage
2 is 𝜑(n)(v − p − h) − w. Comparing these two surpluses,
3

This segment might be, for example, friends and family of the campaign
creator who would never consider strategically delaying a pledge or backers
whose time is particularly valuable (and hence, for whom a return visit is very
costly).

5

a strategic contributor will pledge in Stage 1 if the expected
surplus from doing so is non-negative and weakly greater than
the expected surplus from waiting, that is, if:
(IR) ∶ 𝜑(n)(v − p) − h ≥ 0,

(1)

(IC) ∶ 𝜑(n)(v − p) − h ≥ 𝜑(n)(v − p − h)
w
(2)
− w ⇒ 𝜑(n) ≥ 1 − .
h
Condition (1) will be referred to as the individual rationality (IR) condition, while condition (2) will be referred
to as the incentive compatibility (IC) condition. We assume
that if a contributor incurs equal expected surplus in both
stages, he will contribute in Stage 1 instead of waiting. Note
that if w ≥ h, the IC condition holds trivially for all n; thus,
myopic backers never strategically delay, and choose to participate in the campaign as long as the IR condition holds.
Strategic backers, on the other hand, face a nontrivial IC constraint, which may or may not hold depending on the observed
number of contributions (n) they see upon arrival in Stage 1.
The final component of our model is that backers may be
“distracted” in the sense that those who choose to delay in
Stage 1 return in Stage 2 with probability 𝛿 ∈ (0, 1]. With a
complementary probability 1 − 𝛿, contributors fail to return to
the campaign in Stage 2, for example, because in the interim
they found a different use for their money, or because they
simply forgot to return before the deadline. Because of this,
only a 𝛿 fraction of all contributors delaying their pledges
in Stage 1 actually return in Stage 2. This “distractedness”
could be a consequence of limited or imperfect memory
(Ameriks et al., 2004; Chen et al., 2010; Thomadsen & Bhardwaj, 2011). We further assume that while each contributor is
aware that only a 𝛿 fraction of contributors deciding to wait
in Stage 1 would return in Stage 2, each individual contributor also assumes that if he decides to wait, he will return
with probability 1. In other words, contributors are optimistic
about their own distractedness, believing that though other
contributors suffer from a risk of forgetting to return, they
themselves are immune to it. This means contributors suffer from an optimism bias (Weinstein, 1980; Weinstein &
Klein, 1996), which is quite common and is demonstrated
by up to 80% of the population in many different domains
(Sharot, 2011). We include this bias both because it is realistic
and it allows us to avoid assuming that contributors are boundedly rational, but also perfectly rational about their bounded
rationality (i.e., they are fallible and can exactly anticipate
their own fallibility).4
Finally, we note that while backers sequentially make their
contribution decisions and directly observe the number of
4

The optimism bias also aides with analytical tractability by simplifying the
contributor incentive compatibility constraint; we have numerically analyzed
an alternative model in which contributors recognize their own distractedness, and have found that our key insights (the types of equilibria that
can occur, and the value of menus of rewards) continue to hold in this
case, although the resulting equilibrium is significantly more difficult to
characterize analytically.
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previous pledges, we also assume that backers do not make
any inferences about the total demand based on their arrival
time within Stage 1 or the remaining time in the campaign.
In other words, contributors ignore (or do not find useful)
any information about time when making their decisions. We
make this assumption for two reasons. First, explicitly incorporating arrival times and contributor inferences around it
would require specific assumptions about the arrival process
to the campaign and, moreover, what contributors know about
that arrival process; by contrast, with our approach, backers
can arrive in Stage 1 according to any random arrival process.
Second, our approach is significantly more amenable to analysis than assuming individuals take time into account, particularly given the option of strategic waiting. For instance, Alaei
et al. (2018) assume that contributors arrive at a constant rate
but take the time elapsed into consideration while calculating the probability of campaign success. However, they do
not consider strategic waiting, as this introduces significant
technical challenges. Assuming the belief 𝜑
̂ (⋅) is independent
of a backer’s arrival time is thus a simplifying assumption
that leads to a tractable analysis of strategic waiting and
empirically verifiable predictions while still maintaining an
important feature of crowdfunding campaigns: contributors
make their decisions sequentially based on the campaign
target, reward price, and the current contribution level.
3.2

FIGURE 2

Sequence of events

backers would pledge and the campaign would fail. Because
myopic and strategic contributors have the same IR constraint and homogeneous valuations, in any equilibrium with
a nonzero chance of campaign success, it must be true that the
IR constraint holds for n = 0, that is,
𝜑(0)(v − p) − h ≥ 0.

(3)

We assume that there is zero post-campaign revenue.5
We also assume that the creator continues to accrue funds
(and distribute rewards) after the campaign target C has
been reached, as is common in rewards-based (as opposed
to donations-based) crowdfunding. The creator thus maximizes her expected profit Π(C, p), which is equal to the
difference between the total pledged amount and her start-up
cost if the campaign succeeds and zero otherwise, subject
to the constraints C ≥ S (the funding constraint) and (3).6 , 7
To summarize, the sequence of events is as follows (also see
Figure 2):
1. Before the campaign: The creator sets the campaign
target C and reward price p to maximize her expected
profit, Π(C, p), subject to the funding constraint (C ≥ S)
and (3).
2. Stage 1: A random number N of contributors arrive
sequentially, observe the campaign parameters (C, p)
and the current contribution level, n, and decide
whether to pledge or not (myopic contributors) or
whether to pledge now or delay their decision until
Stage 2 (strategic contributors).
3. Stage 2: A 𝛿 fraction of the strategic contributors who
chose to delay return to the campaign and, if success is
guaranteed, pledge.

The creator

Under fixed funding, the creator is required to deliver the
rewards whenever the target, C, is met. In order to complete development of the product, manufacture it, and deliver
rewards to contributors, the creator incurs a fixed start-up
cost, S, and no variable cost (Chakraborty & Swinney, 2021).
The inclusion of a fixed cost allows us to include a key feature
of the fixed funding mechanism: ensuring production commences only if demand is of a sufficient scale to guarantee
profitability.
We assume the creator has no access to personal funds or
other financing, and therefore, in order to deliver rewards to
backers, the creator must set a target C ≥ S to ensure that production can be funded whenever campaign success occurs.
Although we discuss the details of 𝜑(n) in the next section, it
is easy to see that 𝜑(n) must be weakly increasing in n, that is,
the closer the campaign gets to meeting its target, the higher
the probability of success. Since contributors arrive sequentially, a campaign will never succeed if the IR condition
does not hold for n = 0 for at least some of backer population. This is because the first arriving contributor would be
unwilling to pledge; consequently, the next arriving contributor would also observe n = 0 and make the same choice, as
would the next, and so on. The campaign would thus begin
Stage 2 with zero contributions, which would allow backers
to learn nothing about the actual demand level; further, since
𝜑(0)(v − p) − h < 0, expected surplus would still be negative
and the IR constraint would also fail in Stage 2, meaning no
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We note here that an equilibrium where the campaign
fails deterministically is always possible. This happens when
5

In practice, some crowdfunding campaigns that are successful go on to
earn additional profit following the campaign, for example, from retail sales.
Incorporating such post-campaign revenue would amount to adding a constant to the creator’s profit function when the campaign achieves success, and
would not qualitatively impact our results.
6
In practice, the crowdfunding platform also takes a fixed percentage of the
creator’s revenues. For ease of exposition, we ignore the platform’s fee in this
analysis, although it could be readily introduced as a constant multiplicative
factor on the creator’s price.
7
Since myopic backers may be thought of as friends and family of the campaign creator who want to help the campaign succeed, it is reasonable that
their IR constraint would be satisfied with zero prior pledges. Moreover,
the requirement that Equation (3) holds for the first arriving contributor is
because we have assumed homogeneous valuations. If valuations were heterogeneous, it would only be necessary to assume that (3) holds for some
backers, that is, those with the highest valuations, and the first arriving need
not satisfy (3) if they had a lower valuation.
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contributors are completely pessimistic about success (i.e.,
believe 𝜑(n) = 0) and as a result will not participate at any
price, causing the campaign to fail with probability one and
generating a self-fulfilling prophecy. Throughout our analysis, we focus on the more interesting case where the campaign
might succeed and the contributors might receive the product, that is, where the chance of success is strictly greater than
zero.

4
CAMPAIGN DESIGN WITH A
SINGLE-ITEM MENU
In this section, we derive the creator’s optimal campaign
design (funding target C and reward price p) with a
single-item menu. We begin in Section 4.1 by deriving the
optimal response of contributors to a particular campaign
design (C, p), that is, analyzing the game from Step 2 in the
sequence of events onwards. In Section 4.2, we analyze the
creator’s choice of C and p (i.e., Step 1 in the sequence of
events), given the best response derived in Section 4.1.

4.1

Optimal contribution behavior

As noted previously, myopic contributors have such a high
waiting cost that the IC condition holds trivially. Furthermore,
𝜑(n) must be increasing in n. Therefore, (3) guarantees that
for myopic contributors, the IR constraint (which is specified for any n) always holds, and hence they will all pledge
immediately upon arrival. Unlike myopic contributors, strategic contributors might decide to wait until Stage 2 if the IC
condition fails to hold. This leads to the following lemma:
Lemma 1 Suppose the creator sets a price,
p, and target, C, that
(3). Then there
)
[ satisfies
exists a unique ̃
n ∈ 0, Cp such that 𝜑(n) ≥ 1 −
w
h

∀ n≥̃
n. A strategic contributor will pledge
immediately after visiting the campaign in Stage
1 if and only if he observes that the campaign
has already received at least ̃
n contributions.
Proof All proofs appear in Appendix B of the
online supplement.
▪
Given the result in Lemma 1, it follows that, broadly speaking, there can be two different outcomes. First, it could be
the case that ̃
n = 0; in this scenario, all contributors, myopic
or strategic, pledge without delay from the very beginning of
the campaign. We call this a no delay outcome and denote
it by the subscript nd. Alternatively, it could be the case
that ̃
n > 0. In this scenario, initial contributions are made
solely by myopic contributors, while the strategic contributors arriving early (before ̃
n total contributions have been
made) choose to wait for Stage 2. If the campaign receives ̃
n
pledges from myopic contributors at any point, all subsequent

7

contributors—myopic and strategic—pledge without delay,
and the campaign receives donations at a faster rate. In
Stage 2, a 𝛿 fraction of the strategic contributors who decided
to wait would return and pledge so long two conditions hold:
first, they must have non-negative surplus from pledging, and
second, the total contributions already received, along with
contributions from all returning contributors, must result in
success. We call this a strategic delay outcome and denote it
by the subscript sd.
We derive the success probability under both of these outcomes, 𝜑nd and 𝜑sd , in Lemma C.1 in Appendix C of the
online supplement. In doing so, we show that all else equal
(in particular C and p), if 𝛿 < 1 the ex ante success probability (before the first contribution) is strictly greater under
no delay than under strategic delay, that is, 𝜑nd (0) > 𝜑sd (0).
In other words, strategic delay reduces the ex ante chance of
campaign success. This happens because strategic (but distracted) contributors may not return to the campaign after
they delay their contribution decision, which in turn means
the creator must realize a greater number of contributors to
achieve success. As shown in Lemma C.1, the extent to which
the creator is impacted by this effect depends on the “distractedness” of backers (1 − 𝛿) and the relative proportion of
strategic to myopic contributors ([1 − 𝛼]/𝛼). Thus, the two
outcomes resulting from Lemma 1 are not innocuous phenomena: they can have a significant impact on the chance of
success of the creator’s campaign, but only if contributors are
distracted. From Lemma C.1, it can also be seen that in the
special case of 𝛿 → 1, that is, no distractedness, the campaign
has an identical ex ante probability of success under both the
no delay and strategic delay outcomes.

4.2

The creator’s optimal decisions and equilibrium

We next analyze the creator’s optimal campaign design within
each of the two possible outcomes, beginning with the no
delay case. The creator in our model seeks to maximize her
expected profit. If the campaign succeeds, the creator receives
all contributions made to her campaign, pN, and incurs the
start-up cost S. If the campaign fails, all contributors are
refunded to the backers, she does not deliver rewards, and she
does not incur the start-up cost. Because all backers pledge
immediately in a no delay outcome, the creator’s expected
profit in this case is:
N

Πnd (C, p) =

∫C

(pN − S)f (N)dN.

(4)

p

Observe that (4) is increasing in p and decreasing in C for
all C ≥ S. Next, in a strategic delay equilibrium, the first ̃
n
contributions all come from myopic backers. Because of this,
there are a total of (1−𝛼)
̃
n backers who strategically delay their
𝛼
pledges. Further, a 1 − 𝛿 fraction of those strategic contributors do not return in Stage 2. Consequently, expected profit

15206750, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/nav.22081 by Tulane University, Wiley Online Library on [01/11/2022]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

CHAKRABORTY ET

CHAKRABORTY ET

under strategic delay is given by:
( [
]
)
(1 − 𝛼)
p N − (1 − 𝛿)
̃
n −S
∫ C +(1−𝛿) (1−𝛼) ̃n
𝛼
N

Πsd (C, p) =

p

𝛼

× f (N)dN.

(5)

This expression is more complicated to analyze than (4), as
̃
n is a function of C and p.
Next, we derive conditions under which an equilibrium
exists under the no delay and strategic delay outcomes. The
first condition is that, clearly, the creator must maximize her
expected profit. Both cases also require that (3) hold; otherwise, as argued previously, the success probability of the
campaign is zero. The no delay equilibrium further requires
that the IC condition, given by (2), holds for all n, that is,
all strategic contributors have incentive to pledge immediately upon arrival, which is the definition of the no delay
outcome; since 𝜑(n) is nondecreasing in n, this condition
reduces to the IC condition holding at n = 0. Thus, a no delay
equilibrium exists if three conditions hold: (i) the creator maximizes (4); (ii) (1) holds for all n, including n = 0, implying
𝜑nd (0)(v − p) − h ≥ 0; and (iii) (2) holds for all n, including
n = 0, implying 𝜑nd (0) ≥ 1 − wh .
( On the
) other hand, strategic delay is only possible if
1 − wh v > h and 𝛼 ∈ (0, 1). If the former condition is vio-

lated, (3) would be true only if 𝜑(0) > 1 − wh , that is, the
only equilibrium with nonzero success probability would be
the no delay outcome. If the latter condition is violated, contributors always trivially follow a no delay outcome (because
they are all myopic if 𝛼 = 0), or success is only possible if
̃
n = 0 (because they are all strategic if 𝛼 = 1). In both cases,
the only possible equilibrium is no delay; thus, for the remainder
( of the
) article, we focus on the more interesting case where
w
1 − h v > h and 𝛼 ∈ (0, 1), and hence strategic delay
is a possible outcome. In addition to these two conditions,
a strategic delay equilibrium exists if three conditions hold:
(i) the creator maximizes (5); (ii) (1) holds for all n, including n =( 0, implying
𝜑sd (0)(v − p) − h ≥ 0; and (iii) (2) binds
)
C
n) = 1 − wh .
at ̃
n ∈ 0, p , implying 𝜑sd (̃
In Appendix C of the online supplement, we analyze when
these conditions hold for both the no delay and strategic
delay equilibria. The following lemma summarizes the results
presented in Lemmas C.2–C.5:
Lemma 2 There exists a threshold funding
target Ct and threshold reward prices p (C) and
t
pt (C) (which themselves are a function of the
funding target C) such that a type t ∈ {nd, sd}
equilibrium is possible for any target lower than
Ct and any price between p (C) and pt (C).
t

In other words, we find that in both cases, in order to satisfy the equilibrium conditions listed above, there exists a
maximum funding target the creator can set. As the target
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increases, the probability of success decreases. Beyond the
threshold Ct , the chance of success is so low that the IC and
IR conditions can no longer be satisfied at any price. For
any funding target below this threshold, the creator can set
a reward price within some interval and induce the no delay
or strategic delay equilibria. If the price set is too high, contributor surplus from the reward is low, and the IR condition
is violated. However, unlike many strategic consumer models (see, e.g., Cachon & Swinney, 2009; Su & Zhang, 2008),
the creator also cannot set a price that is too low. A low price
means that many contributions are required for the campaign
to succeed, and contributor surplus decreases due to a low
chance of success, potentially violating the IR and IC conditions. Hence, the creator must set a “moderate” price in order
to induce either the no delay or strategic delay outcomes. The
derivation of these thresholds is cumbersome and involves
multiple cases; we refer readers to the online supplement for
details and closed form expressions for each threshold. However, we note here that, for a given C and p, it is possible that
both the no delay and strategic delay equilibria exist simultaneously, that is, a particular C and p may satisfy the conditions
in Lemma 2 for both the no delay and strategic delay equilibria, depending on the threshold targets and reward prices. But,
as we will see below, at the optimal C and p for the creator,
there is a unique equilibrium.
Given the result of Lemma 2, in a no delay equilibrium,
profit is clearly maximized at the lowest possible C and highest possible p that supports the equilibrium (i.e., that satisfies
the IR constraint): in this case, the creator achieves success
with the fewest number of pledges possible (she minimizes
C/p) and at the maximum rate of revenue per contribution
(she maximizes pN). Hence, the optimal campaign design in
)
(
a no delay equilibrium is (C∗ , p∗ ) = S, pnd (S) , provided that
the equilibrium is feasible, that is, that S ≤ Cnd . If, on the
other hand, S > Cnd , a no delay equilibrium cannot exist; in
this case, the creator cannot feasibly set a funding target low
enough to induce contributors to pledge without delay. These
observations are summarized in the next lemma:
Lemma 3 Under no delay, the equilibrium
)
(
campaign design is S, pnd (S) .
The above lemma does not discuss the strategic delay equilibrium as characterizing the optimal campaign design for all
values of 𝛼 in that case is difficult, once again due to the ̃
n
term in (5). However, we are still able to deduce the creator’s
overall optimal action (Theorem 1) due to the next observation: whenever both equilibrium outcomes are feasible, the
upper bounds on the reward price can be ordered.
Lemma 4 For any target C that is feasible both under no delay{and strategic
delay,
}
that is, S ≤ C ≤ min Cnd , Csd , a weakly
higher price can be set under no delay, that is,
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pnd (C) ≥ psd (C), and hence expected profit is
higher under no delay.
This may, at first glance, seem counter-intuitive: a high
price would appear to make pledging risky and give contributors a significant reason to delay their decision, as in
the extant literature on strategic consumer purchasing in revenue management (see, e.g., Aflaki et al., 2020), and so one
might think that a higher price should induce the strategic
delay equilibrium. However, because crowdfunding contributions are fully refunded when the target is not reached, a high
price in fact does not play the same role in influencing purchase timing as in a traditional revenue management setting.
Instead, all else equal, a higher price is supported under a no
delay equilibrium because, under no delay, the ex ante chance
of success is higher (Lemma C.1). If the ex ante chance of
success is higher, the creator can charge a higher price and
satisfy the IR constraint for the first arriving contributor (condition (3)). In turn, being able to charge a higher price further
raises the chance of success, as it results in fewer contributions being required to achieve the funding target. In this way,
the no delay outcome results from something of a self fulfilling prophecy: if backers think the campaign has a high
chance of success, they will pledge immediately, and the creator can charge a higher price; if the creator charges a higher
price, she increases the chance of success by requiring fewer
contributions to meet the target.
In addition, by comparing (4) and (5), we find that, for any
C and p, profit in a no delay equilibrium is weakly greater than
profit in a strategic delay equilibrium; this is intuitive, since
strategic delay both reduces the chance of success and results
in some lost revenue from “distracted” strategic contributors
who do not return in Stage 2. This fact leads to the following
result:
Theorem 1 With a single reward, a crowdfunding campaign is feasible if

9

(ii) Otherwise, a no delay equilibrium occurs,
and the optimal price is p∗ = pnd (S).
If no delay is a feasible equilibrium (part (ii) of the
theorem), the creator is always capable of inducing that
outcome via her campaign design. If no delay is the only
feasible equilibrium, it is clearly optimal for the creator to
set the lowest funding target (S) and highest price (pnd (S))
possible under such an equilibrium. However, when both
are feasible, a no delay equilibrium can also be sustained
at a higher reward price than a strategic delay equilibrium
can (Lemma 4). Because no delay is the preferable outcome for the creator—it results in greater demand and hence
greater profit than strategic delay, since the latter is negatively affected by distractedness—the optimal action is for the
creator to set the best campaign parameters under no delay
(highest price, pnd (S), and lowest target, S), eliminating the
possibility of a strategic delay equilibrium. In other words,
whenever a no delay equilibrium is feasible, the creator can
effectively “choose” that equilibrium by setting a funding
target equal to S and a reward price equal to pnd (S).
However, part (i) of the theorem shows that sometimes a
strategic delay equilibrium is feasible while a no delay equilibrium is not (i.e., when Cnd < S < Csd ). This happens
when the creator has high start-up cost (S is large) or when
strategic contributors have a low waiting cost relative to their
hassle cost of making a contribution (w is small relative to h).
The former condition ensures that the funding target must
be high, making campaign success risky; the latter condition ensures that strategic contributors gain significantly more
from a strategic delay (saving the hassle cost h) than they
lose (paying the waiting cost w). Contributors have a significant incentive to strategically delay under these conditions,
making it impossible for the creator to induce a no delay
equilibrium via her campaign design; however, precisely in
these cases, a strategic delay equilibrium is feasible. Thus,

(
)2
√
⎧ √
if hv 1 − wh < 1,
⎪N( v − h)2 ,
⎪
⎪
]
[
(
)2
(
)(
⎪w
h
if hv 1 − wh ≥ 1 and hv 1 − wh
1−
S ≤ C = ⎨ h N v − 1− w ,
h
⎪
√
)2
⎪ (
(
)(
)
w
w
⎪N √(𝛼 + 𝛿 − 𝛼𝛿)v − 𝛼+𝛿−𝛼𝛿− h h , if v 1 − w 1 − h
> 1.
w
⎪
1− h
h
h
𝛼+𝛿−𝛼𝛿
⎩
Whenever a campaign is feasible, the optimal
funding target is C∗ = S. Moreover:
(
)
(
)
w
h
(i) If S > h N v − 1− w and hv 1 − wh
h
(
)
w
h
1 − 𝛼+𝛿−𝛼𝛿 > 1, a strategic delay equilibrium occurs, and the optimal price is
p∗ = psd (S).

w
h

𝛼+𝛿−𝛼𝛿

)

≤ 1,

(6)

the creator chooses a strategic delay equilibrium, setting the
lowest funding target (S) and highest price (psd (S)) that will
support such an outcome. Therefore, our results imply that
the strategic delay equilibrium is not always a “bad” outcome
for the creator: because it can sometimes be supported as an
equilibrium when no delay cannot, it enlarges the set of feasible crowdfunding campaigns, making it possible for creators
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to fund particularly risky projects, even though the creator
would, all else equal, prefer that backers not strategically
delay.
Theorem 1 thus illustrates that strategic waiting can arise
due to the interaction of campaign failure risk and nonrefundable hassle costs from making a contribution. Importantly,
although the equilibrium critically depends on the ratio w/h
(specifically, the conditions under which no delay and strategic delay occur, the threshold on the target, and the strategic
delay price are all dependent on this ratio), the individual values of the waiting cost, w, and hassle cost, h, do not play a
significant role in shaping the outcome. Thus, as alluded to
earlier, these costs can be very small compared to the contributors’ valuation, v, and yet both no delay and strategic delay
can still occur in equilibrium. Therefore, even if these costs
are minimal and appear insignificant at a first glance, they can
have a disproportionately large impact on the campaign that
is much more deleterious than simply forcing the creator to
slightly lower her reward price. The more pernicious impact
of these costs occurs because of the distractedness of potential contributors: distractedness reduces overall demand for
the campaign and hence necessitates a greater realization of
demand to achieve campaign success.
Note also that the equilibria described in Theorem 1 are
consistent with the different types of backer behavior often
observed in crowdfunding. Under a no delay equilibrium, the
campaign receives a steady stream of contributions, that is,
the contribution rate is “flat” over time. The same occurs
under strategic delay when ̃
n is not achieved, although in this
case, the campaign ultimately fails. Both outcomes are consistent with the observed “flat” contribution pattern. Under
strategic delay, the contribution rate starts out slow, but once
the campaign achieves ̃
n pledges from myopic contributors,
all subsequent contributors begin donating without delay.
As a result, the rate of contributions, and hence the chance
of success, increases significantly after the first ̃
n pledges.
Moreover, strategic contributors who return to the campaign
in Stage 2 and pledge at the last moment can cause a late
“spike” in the contribution rate just before the funding target
is reached. These features are consistent with the observed
“last-minute surge” contribution pattern, as well as the observation that campaigns that have raised a certain percentage of
their target are very likely to succeed (Alaei et al., 2018), that
is, there is a “critical mass” of pledges (corresponding to ̃
n
in our model), above which the chance of success increases
significantly. Hence, these forces plausibly explain observed
contribution patterns.

5

MITIGATING STRATEGIC BEHAVIOR

The observations in the preceding section concerning the
impact of strategic delays on campaign profit have important implications for both campaign creators and platform
designers like Kickstarter. Even though the strategic delay

AL .

equilibrium can sometimes make campaigns feasible that
would be infeasible under no delay, it is in the best interests
of both parties to minimize the amount strategic delay that
occurs in equilibrium, as this results in higher campaign revenues, a share of which will go to the platform. Our theoretical
model suggests that the platform’s role in mitigating strategic
behavior should be to reduce the nonrefundable hassle cost to
make pledging as frictionless as possible (since hassle costs
are the key reason why strategic delays arise in our model) and
to reduce contributors’ distractedness (since distractedness
results in a loss of pledges). However, there is a limit to the
efficacy of the platform along both dimensions. For example,
hassle costs can only be reduced to a certain point; no matter
how easy the contribution process is, backers still must commit their funds to the campaign (incurring opportunity costs)
and go through the pledging process at least once. Given that
backers will likely incur some (possibly small) waiting and
hassle costs despite the best efforts of the platform, in this
section, we focus on how the creator herself can change the
design of her campaign to prevent strategic contributors from
delaying their pledges.
Within the context of our model, the creator’s primary lever
for influencing strategic waiting during her campaign is the
design of the campaign itself. In our analysis in Section 4, we
assumed that the creator is restricted to a single item reward
menu. However, most rewards-based crowdfunding platforms
give creators the ability to establish a reward menu consisting of multiple items and corresponding prices. In practice,
creators often use this ability to offer a menu with a limited
number of rewards at a low “early bird” price, and a larger (or
unlimited) number of the same reward at a higher “regular”
price (Yang et al., 2020). This strategy appears to have value
as a method of mitigating strategic delays by contributors:
backers who pledge early can obtain the reward at the lower
price, while those pledging later must pay a higher price, generating an incentive to pledge immediately upon arrival. In
this section, we show that such a menu of rewards can indeed
combat strategic behavior.
We begin with a two-item menu. Specifically, suppose that
the creator sets two prices pi (i for initial) and pf (f for full),
where pi ≤ pf , and designs the menu so that only C/pi rewards
are available at the initial price pi and an unlimited number
of rewards are available at the full price pf . This implies that
any contributor who decides to pledge before success will be
able to do so at price pi , while those pledging after success
must pay the higher price pf (i.e., once the low priced rewards
have been sold out, total revenue is pi × C/pi = C, and success has occurred). While easy to implement in practice and
achieving the desirable property of setting different pre- and
post-success rewards prices, this simple two-item menu is not
guaranteed to be optimal among the space of all two-item
menus (i.e., the optimal quantity of rewards to offer at price
pi may not be C/pi ), but as we will see, it performs remarkably well. The model is otherwise the same as in Sections 3
and 4. Observe that the campaign’s probability of success
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is independent of pf , as the higher price comes into effect
only after the campaign has met its target. Because of this,
in a no delay equilibrium, the probability of success is given
by Lemma C.1(i) in the online supplement, and the creator’s
expected profit is:
[
]
)
N(
(
)
C
C
Π C, pi , pf =
pi + pf N −
− S f (N)dN.
∫C
pi
pi
pi
(7)
Optimizing this profit function over C, pi , and pf leads to
following result:
Theorem 2 With the above two-item menu,
a crowdfunding
campaign is feasible if S ≤
√
√
N( v − h)2 . Whenever a campaign is feasible, no delay is the only equilibrium, the optimal
target is C* = S, and
√the optimal reward prices
are p∗i =
v − h.

N(v−h)+S+

{N(v−h)+S}2 −4NvS
2N

, and p∗f =

It is easy to see that the creator can always do better with
a two-item menu than a single-item menu; indeed, the creator can simply set pi = pf to replicate a single-item menu if
she desired. However, the theorem also shows that a two-item
menu is sufficient to completely eliminate strategic contributor behavior in our model. Because the full price pf does not
impact the chance of success, it is clearly optimal for the creator to set p∗f = v − h and extract all surplus from contributors
who pledge after success has occurred. If a strategic contributor decides to withhold
his)pledge until Stage 2, his expected
(
∗
surplus is 𝜑(n) v − pf − h − w = −w, while his expected
(
)
surplus in Stage 1 is 𝜑(n) v − p∗i − h ≥ 0. Because of this,
not only is all contributor surplus extracted in Stage 2, but the
IC constraint holds trivially at the optimal p∗f , and as a result
no delay emerges as the only possible equilibrium.8
Thus, when choosing pi and C, the creator is constrained
only by the IR condition (3). To maximize her profit, the creator sets the smallest funding target possible and the highest
price that satisfies the IR condition, and hence she always
enjoys the preferred equilibrium (no delay) and does so at
higher prices than with a single-item menu. Because of this,
p∗i and p∗f are both weakly greater than p* from Theorem 1,
meaning the creator earns greater revenue per pledge for both
items on the two-item menu than she does with a single-item
menu. In addition, the threshold on the start-up cost√for a fea√
sible campaign with a two-item menu is N( v − h)2 ; this
is weakly higher than the value of C in Theorem 1, and therefore the creator can initiate a campaign under a wider range of
scenarios with a two-item menu than with a single-item menu.
Thus, a two-item menu is clearly preferred to a single-item
menu as it improves campaign along multiple dimensions.
8

That strategic behavior is completely eliminated with a two-item menu is,
in part, due to our assumption of homogeneous valuations.

In the literature on product line design (Desai, 2001; Moorthy, 1984), a menu of products is typically used to price
discriminate a population of consumers who are heterogeneous in their valuations for a product. In our analysis, a menu
of rewards segments contributors across time based on their
observed value of n. With strategic contributors, it generates
a price risk, that is, the possibility that any strategic contributors who might choose to wait will have to pay a higher
price. From the IR condition, note that as a contributor’s
observed number of previous contributions, n, increases, his
Stage 1 expected surplus also increases. Because of this, with
price p∗i , the creator can only extract the entire expected surplus from the first arriving contributor, and cannot extract the
entire
surplus from any contributors who observe
( expected
)
C
n ∈ 0, p previous contributions.
However, as noted earlier, this simple two-item menu is not
necessarily optimal among the space of all two-item menus,
and indeed, it is clearly possible for the creator to use a more
complicated menu that performs even better than a two-item
menu—in particular, a menu with an infinite number of
reward levels, that is, an infinitesimal reward at price pi (n)
for all n, where pi (n) satisfies 𝜑(n)(v − pi (n)) = h. With an
infinite-item menu, the creator would still price post-success
rewards at v − h to extract all surplus from late arriving contributors. Hence, using such a menu, the creator would be
able to extract the entire expected surplus from all contributors. The following theorem analyzes this case and compares
the performance of such a menu to the simple two-item menu
discussed in Theorem 2, using Πinfinite to denote the optimal
profit from an infinite-item menu and Πsimple to denote the
optimal profit from the simple two-item menu:
Theorem 3 If the creator uses a menu
with an infinite number of rewards, a
crowdfunding
campaign
[
] is feasible if S ≤
√
2
2
N v − v − (v − h) . When a campaign is
feasible under both a two-item and infinite-item
menu, the ratio of expected profits between
( S )2
(
)2
N− p∗
Πsimple
i
them satisfies Π
=
≥ 1− S ,
∗
infinite

where n∗ =

N(v−h)+S−
Πsimple

addition, lim Π
v→∞

lim

Πsimple

S→0 Πinfinite

√

infinite

N−n

Nv

(N(v−h)+S)2 −2NS(2v−h)
2v−h

Πsimple

= 1, lim Π
h→0

. In

= 1, and

infinite

= 1.

Note that with an infinite-item menu,
the threshold on
√
√
the start-up cost is higher than N( v − h)2 , the threshold for a two-item menu; that is, the creator can initiate a
campaign under an even wider range of conditions, in particular with a higher fixed start-up cost, than with a two-item
menu. Put another way, an infinite-item menu is particularly
valuable to the creator when her fixed start-up cost is high.
This occurs because, when S is high, success takes relatively
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more pledges, and with an infinite-item menu, she is able to
charge progressively higher prices (extracting more and more
contributor surplus) until success occurs. Therefore, if S is
significant, it’s possible that an infinite-item menu yields a
positive profit to the creator while a simple, two-item menu
does not result in a feasible campaign; hence, the relative performance of a two-item menu (defined to be the ratio of the
expected profits, Πsimple /Πinfinite ), could, in principle, be zero.
On the other hand, when a campaign is feasible with a
two-item menu, it is possible to precisely define its relative
performance. Moreover, this performance ratio goes to one
as the reward value becomes large, or as the hassle cost or
the start-up cost go to zero. Hence, a two-item menu performs well as long as contributors greatly value the reward,
it is not too costly for contributors to make a pledge, or if the
creator does not have an excessive start-up cost. Relative performance of a two-item menu is also always bounded below
)2
(
by 1 − S ; this expression is close to one if the maximum
Nv

possible revenue (the market size upper bound N times the
customer valuation for the reward v) is large relative to the
start-up cost S. Hence, a two-item menu, though not optimal,
can perform quite well in many conditions, and this, combined
with the ease of implementation of such a menu, suggests that
it can be a powerful tool for creators.

6

EXPERIMENTAL VALIDATION

In this section, we empirically validate the main findings from
our theoretical model. We examined contributor behavior by
creating simulations of a crowdfunding campaign and inviting
workers from Mechanical Turk (“MTurkers”) to participate
in these simulations (Zvilichovsky et al. (2018) use a similar methodology). We conducted three different studies by
using variations of the same basic simulation described in
Section 6.1 and demonstrated the following behaviors among
participants. First, in Section 6.2, we show that a higher hassle
cost decreases their likelihood of pledging to the campaign,
while among those who pledge, a higher w/h ratio is positively
associated with pledging earlier in the campaign, thereby providing evidence for our model of strategic waiting based on
these two costs. Second, in Section 6.3, we verify that this
effect of the w/h ratio on pledge time remains significant
even after accounting for contributors’ pro-social motivation
studied in the prior literature (Dai & Zhang, 2019; Zvilichovsky et al., 2018), thereby establishing strategic waiting
as another notable reason behind the two pledging patterns
described in Figure 1. We also show that some participants
exhibit behavior consistent with those of myopic contributors.
Third, in Section 6.4, we show that a simple two-item menu
of rewards not only decreases the average pledge time but also
increases the probability of pledging in the consumer population, thereby demonstrating its efficacy in curbing strategic
waiting among contributors.

6.1

AL .

Experimental procedures common to each study

In each of the three of the studies, we sought to recruit 300
MTurkers who were told that they would be participating in
a crowdfunding campaign simulation with other MTurkers.
The simulated campaign had a duration of 8 min and needed
100 pledges to succeed. We implemented the “all-or-nothing”
mechanism by telling participants that (besides a base $.25
amount just for participating in our experiment) they would
have the opportunity to earn a monetary bonus of $.50, provided they pledge to the campaign and the campaign succeeds
in receiving 100 pledges by 8 min. (We actually paid $.75 to
all participants.) The flat monetary bonus played the role of
contributor surplus, v − p, and is inline with our assumption
that contributors have homogeneous valuation for the reward.
To give participants a preliminary idea of the success rate,
they were told that the campaign succeeded in about half of
the previous iterations of this study. They could pledge anytime during the 8 min of the campaign, and in order to pledge,
they were required to start filling in a sign-up survey that we
described to be “difficult and tedious” and “pre-tested to take
10 min.” (In reality, taking the survey should have required
just a few minutes; but, participants had no way of knowing that before completing it.) The time and effort spent on
the sign-up survey represents participants’ hassle cost: if they
filled in the sign-up survey and the campaign failed to receive
100 pledges in 8 min, they would have expended effort and
received no additional payment in return.
Throughout the campaign duration, we showed participants
the latest campaign status—time elapsed in the campaign and
the number of pledges that the campaign has received. The
time and effort required in monitoring the progress of the
campaign represents their waiting cost: they could have utilized this time and effort elsewhere, for example, earning
money by completing another task on Mechanical Turk. In
reality, the campaign status was preprogrammed, and all participants always saw the number of previous pledges grow at
a predetermined rate, regardless of the activities of other participants. Finally, participants were introduced to a reminder
feature: a (sound and text) notification provided at the 5-min
mark of the campaign. We implemented this reminder feature to mimic the “remind me” alert on Kickstarter, thereby
improving the external validity of our simulation.
After describing the rules of the experiment, the participants were asked if they wanted to pledge to the crowdfunding campaign using a single item (“Yes” and “No”).
Participants who answered “Yes” were then taken to the (preprogrammed unbeknownst to them) crowdfunding campaign
page on which they could see the latest status of the campaign
and could pledge anytime by clicking a “I want to pledge to the
campaign” button. Once participants clicked the button, we
recorded the time of their pledge and asked them to respond
to the sign-up survey consisting of three items assessing their
perceived waiting cost, and three items that assessed their perceived hassle cost. These items had high inter-item reliability

15206750, 0, Downloaded from https://onlinelibrary.wiley.com/doi/10.1002/nav.22081 by Tulane University, Wiley Online Library on [01/11/2022]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

12

AL .

(A)

FIGURE 3

13

(B)

Pledging patterns in (A) Study 1 and (B) Study 2

(Cronbach’s 𝛼 was greater than .80, which suggested that the
items tapped into the same underlying psychological construct) and were thus averaged to form two composite scores.
We divided perceptions of waiting cost by hassle cost to
derive a w/h ratio for each participant. In addition, we also
included items that assessed alternative explanations, such
as a 3-item measure of prosocial motivation (Study 2) and
a 3-item measure of whether pledgers have decided when to
pledge (Studies 2 and 3). All items used in the studies were
measured on a 7-point scale and are presented in Table A1
in Appendix A of the online supplement. Participants who
answered “No” were asked to fill in an exit survey in which
they were asked to respond to the same items as in the sign-up
survey.

a logistic regression and regressed participant’s decision to
pledge (1 = pledged to campaign, 0 = did not pledge) on
their perceptions of hassle cost. We found that a lower perceived hassle cost was associated with a greater likelihood
of pledging to the campaign (p < .001, Table A5, Model 1).
Moreover, among participants who pledged to the campaign,
higher perceived waiting to hassle cost ratio was associated
with a significantly shorter pledge time (p < .001, Table A5,
Model 4). Thus, Study 1 supports Hypothesis 1 and offers
preliminary empirical validation of our model’s prediction
that a higher perceived hassle cost lowers a backer’s willingness to pledge while among them who have pledged, a lower
perceived waiting to hassle cost ratio would be associated
with pledging later in the campaign.

6.2

6.3

Study 1

The main goal of Study 1 was to offer preliminary empirical
evidence for the following prediction of the theoretical model:
Hypothesis 1: Greater perceived hassle cost is
significantly associated with a lower likelihood
of pledging to the campaign and, among those
who pledge, a greater ratio of perceived waiting
to perceived hassle cost is significantly associated with shorter pledge time.
Of the 273 MTurkers who completed the study, we excluded
8 participants with duplicate geo-locations as they are likely
to be bots (Dennis et al., 2020). The resulting sample consisted of 265 participants.9 The 3 items used to assess waiting
cost and 3 items used to assess hassle cost had high inter-item
reliability (Cronbach’s 𝛼 = .89 and .90, respectively).
The means, standard deviations, and correlations between
variables are presented in Table A2 in Appendix A of the
online supplement. Out of the 265 participants, 170 pledged
to the campaign, and 95 did not pledge. Figure 3A presents
the number of pledges observed across time and exhibits a
“last-minute surge” in the number of pledges towards the
end of the campaign. To test Hypothesis 1, we employed
9

Mean age = 39.30; 107 male, 157 females, 1 nonbinary.

Study 2

We aimed to achieve three goals in Study 2. First, replicate the finding that lower waiting to hassle cost ratio is
associated with longer pledge times. Second, control for an
important alternative explanation for the last-minute surge in
campaigns: contributors pledging to help the campaign meet
its target (Dai & Zhang, 2019; Zvilichovsky et al., 2018).
We assess participants’ perceived prosocial motivation, and
we predict that lower perceived waiting to hassle cost ratio
will be significantly associated with longer pledge time even
after controlling for prosocial motivation. Third, identify and
isolate the strategic contributors from their myopic counterparts: those who may have a predetermined pledging decision
that may be relatively independent of the actions of other
participants. Hence, we also assessed the extent to which participants had predetermined that the timing of their pledge
is not influenced by the campaign status. We predict that
among participants who pledged, the extent of predetermination will moderate the relation between waiting to hassle cost
on pledge time, so that lower perceived waiting to hassle cost
ratio will be significantly associated with pledging later, but
only among participants who had not (vs. had) predetermined
their pledge time.
To achieve these goals, we replicated Study 1 but added
two new measures. 299 MTurkers completed the study.
We excluded data from 14 participants with duplicate
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(B)

Moderated regression plots from Studies 2 and 3. (A) Moderating effect of perceived waiting to hassle cost ratio and decision about when to
pledge on pledge time (Study 2). (B) Moderating effects of experimental condition and decision about when to pledge on pledge time (Study 3)
FIGURE 4

geo-locations as they are likely to be bots, resulting in a
final sample of 285 participants.10 Like in Study 1, the 3
items to assess perceived waiting cost and 3-item assessing
hassle cost had high alpha reliability (Cronbach’s 𝛼 = .90
and .93, respectively). In addition, for all participants, we
measured the extent to which they have already made a decision about whether and when to pledge to the campaign
(Cronbach’s 𝛼 = .84); and for those who pledged, we also
assessed the extent to which participants pledged as a result of
their motivation to help the campaign succeed using 3 items
(“prosocial motivation,” Cronbach’s 𝛼 = .95) (see Table A1).
Hence, participants who chose to pledge completed a 12-item
measure while those who did not completed a 9-item
measure.
Table A3 presents means, standard deviations, and correlations between variables. Out of the 285 participants, 188
participants pledged to the campaign, and 97 did not pledge.
Figure 3B presents the number of pledges observed across
time. Using a logistic regression, we regressed likelihood
of pledging (1 = pledged, 0 = did not pledge) on perceived hassle cost and found that lower perceived hassle cost
was significantly associated with greater likelihood of pledging (p < .001 see Table A5, Model 2). Furthermore, among
participants who pledged to the campaign, lower perceived
waiting to hassle cost ratio was significantly associated with
a longer pledge time (p = .004, Table A5, Model 5). Hence,
this study supported Hypothesis 1. Next, we controlled for
prosocial motivation, and found that this relationship between
perceived w/h and pledge time continue to be significant
(p = .027, Table A5, Model 6). Therefore, our results indicate
that besides prosocial motivation, waiting and hassle cost also
shape contributors’ pledging decisions, and can help explain
the different pledging patterns observed on crowdfunding
platforms.
Finally, we focus on the influence of the extent of predetermination on pledge time. We find that a greater extent
of predetermination is strongly correlated with a higher perceived w/h ratio and a considerably lower pledge time (see

10

Mean age = 36.62; 133 male, 148 females, 4 nonbinary.

Table A3). In other words, participants who had mostly
decided when to pledge, generally have a greater perceived
w/h ratio and pledge significantly sooner in the campaign.
Our model also suggests that the degree to which perceived
w/h ratio is associated with pledge time should vary depending on whether pledgers are “myopic” or “strategic.” To test
this idea, we conducted a moderated regression and examined
the influence of the perceived w/h ratio × extent of predetermination interaction on predicting pledge time and found that
the interaction term is significant (p = .006, see Table A6,
Model 1). To test if perceived w/h ratio would be significantly correlated with longer pledge times among pledgers
who have decided (vs. not decided) on their pledging time, we
conducted simple slope analyses probing the significant interaction (Table A7), which examines the predictive effect of one
variable at a designated level of another variable. In support
of our theoretical predictions, we found that for contributors
who have predetermined when to pledge to the crowdfunding campaign (one standard deviation above the mean of the
extent of predetermination variable), perceived w/h ratio was
not significantly correlated with pledge time (p > .20). However, for contributors who have not made a predetermination
(one standard deviation below the mean of the extent of predetermination variable), lower perceived waiting to hassle cost
ratio was significantly associated with greater pledge time
(p = .005) (see Figure 4A). Finally, at both high and low levels
of perceived w/h ratio (one standard deviation above vs. below
the mean of perceived w/h ratio, respectively), those who
had predetermined when they would pledge indeed pledged
sooner than those who had not made a predetermination
(p < .001).
To summarize, besides providing more evidence for
Hypothesis 1, Study 2 further supported our theoretical model
through two additional findings: first, the effect of waiting and
hassle costs on contributors’ pledging decisions is robust to
alternate explanations such as contributors’ prosocial motivations; second, some participants exhibit behavior remarkably
similar to the myopic contributors in our theoretical model:
compared to others, they have a higher perceived w/h ratio
and shorter pledge times, but the correlation between pledge
time and the w/h ratio is not significant.
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(A)

FIGURE 5

6.4

(B)

Pledging patterns in Study 3. (A) Control condition and (B) menu of rewards condition

Study 3

Study 3 sought to test another result of our theoretical model:
the effect of the simple two-item menu of rewards described
in Section 5:
Hypothesis 2: Compared to a single-item menu,
a simple two-item menu of rewards is significantly associated with a higher likelihood of
pledging as well as with a shorter pledge time.
We ran a randomized controlled experiment wherein we
manipulated the rewards structure by randomly assigning participants to one of two conditions: a control condition, where
participants could earn a flat bonus of $.50 if they pledged
and the campaign succeeded (similar to Studies 1 and 2), and
a menu of rewards condition, where participants were told
that if they were among the first 50 contributors to pledge to
the campaign and the campaign succeeded, they will receive
a bonus of $.50; however, if they were not among the first
50 contributors and the campaign succeeded, they would
receive a bonus of only $.25. Note that, it is possible that
the menu of rewards has differential effects on participants
depending on individual differences in perceived waiting to
hassle cost ratio. We predict that the menu of rewards (vs.
control) should reduce pledge times regardless of contributors’ perceived waiting to hassle cost ratio. To test this
possibility, we examined whether the effect of the rewards
structure manipulation on pledge time is significantly moderated by their perceived waiting to hassle cost ratio. Finally,
we sought to examine whether menu of rewards was more
effective at reducing pledge time among those who have not
made (vs. have made) a predetermined pledging decision.
To do so, we examined whether the effect of the rewards
structure manipulation on pledge time is significantly moderated by whether contributors have already decided when
to pledge.
294 MTurkers completed the study.11 After informing participants about the basic rules of the stimulation and before
informing participants of the rewards structure manipulation,
11

15

Mean age = 35.41; 119 male, 174 females, 1 nonbinary.

all participants completed measures of perceived waiting cost
(Cronbach’s 𝛼 = .90), hassle cost (Cronbach’s 𝛼 = .93), and
predetermination about when to pledge (Cronbach’s 𝛼 = .90).
Unlike Studies 1 and 2, we measured these items before
the reward structure experimental manipulation so that the
experimental manipulation does not exert a causal effect on
participants’ perceptions of the w/h ratio and extent of predetermination. After completing these measures, participants
were randomly assigned to one of two conditions, the menu
of two rewards (vs. control) condition.
Table A4 presents means, standard deviations, and correlations between variables. Out of the 294 participants, 202
participants pledged to the campaign, and 92 did not pledge.
Figure 5A,B, respectively, presents the histogram of the number of pledges observed across time in the control condition
and with the simple menu of rewards. Visually, we observed a
“last-minute surge” in the number of pledges near the end of
the campaign in the former but not in the latter, suggesting that
the menu of rewards did reduce strategic waiting behaviors on
Kickstarter. Using a logistic regression, we regressed likelihood of pledging to the campaign (1 = pledged, 0 = did not
pledge) on the menu of rewards experimental manipulation
(0 = control, 1 = menu of rewards). As shown in Table A5,
we found that participants assigned to the menu were significantly more likely to pledge to the campaign than those
in the control condition (p = .04, Table A5, Model 3). Furthermore, on average, participants assigned to the menu of
rewards condition had lower pledge times than those in the
control condition (p = .045, Table A5, Model 7). Hence, the
result supported Hypothesis 2.
To examine whether the effect of the menu on pledge time
was stronger on contributors with a lower (vs. higher) perceived waiting to hassle cost ratio, we regressed the interaction perceived waiting to hassle cost ratio × reward structure
manipulation on pledge time. We did not find a significant
interaction (p > .20), suggesting that on average, participants
in the menu of rewards condition had shorter pledge times
than those in the control condition, and this occurred regardless of individual differences in perceived w/h ratio. Finally,
to examine whether the effect of the menu on pledge time
was stronger on contributors who had (vs. had not) predetermined when to pledge, we regressed the interaction
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extent of predetermination × reward structure manipulation
on pledge time (Table A6, Model 2). We found a significant interaction (p = .036) (see Figure 4B). As shown in
Table A7, simple slope analyses indicated that the extent
of predetermination had a stronger negative correlation with
pledge time in the control condition (p < .001) than in the
menu condition (p = .003). Among those who have predetermined a pledge time (one standard deviation above the
mean of the extent of predetermination variable), there were
no differences in pledge time across experimental conditions
(p > .20). However, among those who have not made a decision about when to pledge (one standard deviation below the
mean of the extent of predetermination variable), on average,
participants in the menu of rewards condition had significantly shorter pledge times than those in the control condition
(p = .008).
In summary, consistent with the core predictions of our
model, we found that even a simple two-item menu of rewards
significantly increased the likelihood of pledging and reduced
pledge time relative to a single item menu. The effect of
the menu of rewards manipulation on reducing pledge time
was not significantly moderated by the perceived ratio of
waiting to hassle costs, suggesting that the menu of rewards
(vs. control) decreased pledge time regardless of contributors’ individual differences in perceived ratio of waiting
to hassle cost. Finally, we found that the menu of rewards
reduced pledging time for contributors who did not have
(vs. have) a predetermined pledging time in mind, further
providing evidence that participants who have a predetermined pledge time behave similar to myopic contributors in
our model.

7

CONCLUSION

Rewards-based crowdfunding is a popular way for
entrepreneurs to raise funds for new products. For potential
contributors, it offers a unique way to access such products,
often well before any similar offerings are available via traditional channels. However, only about a third of all campaigns
on popular platforms actually attain their funding targets, and
as a result the inherent uncertainty of rewards-based crowdfunding makes participating in a campaign a risky proposition
for contributors, particularly if doing so requires some hassle
cost that is not refunded upon campaign failure. In this article, we have shown how these forces give potential backers
an incentive to behave strategically, timing their contributions to the campaign in order to obtain better information
about the chance of success. This type of behavior can be
damaging to creators in that it lowers their chance of success
and profit due to the distractedness of strategic backers, and
moreover can explain two commonly observed contribution
patterns—“flat” and “last-minute surge” phenomena—seen
in real crowdfunding campaigns. Offering a new explanation
for this phenomenon—distinct from the previous literature
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(e.g., Dai & Zhang, 2019; Zvilichovsky et al., 2018)—is
important because whether these contribution patterns negatively impact campaign creators and platforms (and, as a
result, whether and how they should be mitigated) depends
critically on the driving force behind them.
We have also demonstrated that menus of rewards can be
effective at mitigating strategic contribution behavior. Indeed,
in our model, the optimal menu is one that offers an infinite number of items at sequentially increasing prices, despite
the fact that contributors have homogeneous valuations for
the reward. However, such a menu is not practically implementable; thus, we have shown that a simple two-item menu
is effective at eliminating the strategic delay equilibrium and,
although it does not achieve the optimal profit possible with
an infinite-item menu, performs well in certain conditions.
Finally, by observing pledging behavior of Mechanical Turk
workers in our simulations of crowdfunding campaigns, we
are able to substantiate these findings, in particular the impact
of the waiting and hassle cost on the pledging dynamics and
the effectiveness of the simple two-item menu in curbing
strategic delays.
There are several assumptions in our analysis that require
further discussion. First, we assumed that sequentially arriving contributors make their decisions based on the current
contribution level, but not on the precise time of their arrival
within Stage 1 of the campaign, an assumption that allows for
tractable analysis of strategic contribution behavior. Broadly
speaking, incorporating time information allows backers to
form more precise estimates of the campaign’s success probability the later they arrive in Stage 1; in the extreme, a
backer who arrives at the last second of Stage 1 should be
able to accurately infer whether the campaign will succeed
or fail. However, early arriving backers will still face significant uncertainty about campaign success, and as a result, will
still have an incentive to strategically delay; this, combined
with distractedness, will still lead to reduced profit for the
creator, and a menu of rewards that introduces some risk to
strategically delaying a pledge will continue to generate value.
Hence, we conjecture that even if backers could use their precise arrival time to update their beliefs, our key insights would
qualitatively persist.12
Second, we have assumed that arrivals of myopic and
strategic backers are distributed in the same proportion as
their overall proportions in the population. Alternatively,
one might imagine that arrivals are randomly sequenced.
Randomly sequenced arrivals imply that after observing the
current contribution level n, posterior estimates of the success probability will be “noisier,” since backers cannot be
certain whether n contributions were made because overall demand was low (or high), or because the sequence of

12
We have verified this conjecture in Appendix D1 of the online supplement
with an extension that divides Stage 1 of the campaign into two periods and
allows backers to use their arrival period information when updating their
beliefs and shown that Theorems 1 and 2 continue to hold qualitatively.
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arrivals tilted in favor of strategic backers (who are more
likely to delay a contribution) or myopic backers (who are
more likely to pledge immediately). Noisier posterior beliefs
about the chance of campaign success may somewhat increase
the value of strategically delaying, but would not alter the
fundamental forces in our model; hence, it is unlikely that
randomly sequenced arrivals would qualitatively impact our
results.
Third, we have assumed that when strategic contributors
return in Stage 2 of the campaign, they pledge if and only
if their pledges collectively result in the campaign succeeding. This might be thought of as an “optimistic” scenario that
results in the highest chance of campaign success, in the sense
that the campaign will succeed for the largest range of possible demand realizations. Alternatively, one might imagine
that strategic backers behave in a less coordinated (and more
conservative) fashion in Stage 2. To that end, we have analyzed an extension in Appendix D2 of the online supplement
in which strategic backers only pledge in Stage 2 if the campaign has achieved success by the end of Stage 1, and find
that our key insights (i.e., Theorems 1 and 2) continue to hold
under this variation of the model.
Taken together, these discussions illustrate that our key
insights are unlikely to be affected by our specific assumptions about arrival time information, the sequence of arrivals,
or the behavior of strategic backers in Stage 2 of the campaign.
As crowdfunding continues to grow in popularity as a means
for entrepreneurs to fund and launch new goods and services,
creators must learn how to effectively design campaigns to
deal with the unique issues that crowdfunding generates.
Strategic contributor behavior is one such issue and, as we
have shown in this article, understanding the sources and
consequences of such behavior can lead to unique insights
about campaign design strategies. These insights, in turn,
may offer significant value for creators and platforms alike
when designing rewards-based crowdfunding campaigns for
strategic contributors.
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