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Scarcity often encourages decisions that favor the present over the future. While prevailing theories largely
attribute these decisions tomyopic, impulsive decisionmaking,five studies find support for an alternative, less
prevalent perspective. We introduce the time horizon of threatened needs as an important determinant of
scarcity’s effect on intertemporal choice, demonstrating that people’s decisions under scarcity reflect attempts
to address threatened needs. Data from the Federal Reserve Bank of Philadelphia (Study 1) and preregistered
studies (N = 10,297) show that time horizon moderates intertemporal decisions under scarcity. Study 2
manipulates scarcity perceptions among people engaged to be married, leading to increased preferences for
sooner outcomes when wedding dates have shorter time horizons and a significant reversal when wedding
dates have longer time horizons. Study 3 demonstrates that time horizon predicts intertemporal choice only
when the intertemporal choice can help address threatened needs. Study 4 holds expense salience constant and
replicates the moderation by time horizon using a paradigm that manipulates both scarcity and time horizon.
Study 5 introduces multiple needs that vary in time horizon and importance, finding that decisions under
scarcity reflect consideration of both the importance and temporal proximity of needs. These findings align
with the perspective that people facing scarcity attempt to make decisions that are contextually appropriate.
This work underscores the importance of understanding contextual variation in experiences of scarcity,
suggests that decision making under scarcity is less thoughtless than presumed by the impulsive, myopic
account, and offers recommendations for interventions for changing behavior under scarcity.
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Nearly everyone is acquaintedwith feelings of scarcity. Feelings of
scarcity refer to subjective perceptions that resources are insufficient
for one’s needs or wants (e.g., Matthaei, 1984; Raiklin & Uyar, 1996;
Ruffin & Gregory, 1993). These feelings can be experienced by
individuals across the income spectrum and influence a variety of
consequential outcomes (Mullainathan & Shafir, 2013). In particular,
scarcity is known to influence intertemporal decisions, which hold
meaningful consequences for well-being (e.g., saving for retirement,
incurring high interest debt, adopting crash diets). Existing research
finds that when people feel that their resources are scarce, they make

decisions that prioritize shorter term outcomes over longer term
outcomes (e.g., Carvalho et al., 2016; Gneezy et al., 2020; Shah et al.,
2012), and this is thought to be linked to behaviors among the poor,
including under saving and overborrowing (e.g., Bertrand & Morse,
2011; Fitzpatrick & Coleman-Jensen, 2014; Lawrance, 1991; Tanaka
et al., 2010).

A prominent perspective on the effect of scarcity on intemporal
choice is based on the premise that intertemporal decisions under
scarcity are a function of increasedmyopic, impulsive decisionmaking
(e.g., Mani et al., 2013; Mullainathan & Shafir, 2013; Ong et al., 2019;
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Zhao & Tomm, 2018). In contrast to this prevalent view, an
alternative, less well-represented perspective is that scarcity leads to
contextually appropriate responses given the circumstances of
scarcity (Frankenhuis & Nettle, 2020; Pepper & Nettle, 2017).
These two competing perspectives confer different views about the
importance of understanding contextual variation in experiences of
scarcity and recommendations for interventions aimed at changing
behavior under scarcity. However, existing research seemingly
cannot distinguish whether intertemporal choices under scarcity
reflect increased impulsivity and myopia or a more deliberate attempt
to maximize utility given the constraints imposed by scarcity.
In the current work, we differentiate between these competing

explanations by investigating whether the time horizon of threatened
needs moderates the relationship between scarcity and intertemporal
choice. Although scarcity, particularly among the poor, often
threatens imminent needs such as housing and food, many people
experience scarcity that threatens needs across a broader time horizon
(e.g., replacing a run-down car before it stops functioning, expenses
for a wedding planned in the future). While the myopic, impulsive
perspective of decision making under scarcity suggests that scarcity,
of any kind, will result in more present-biased behavior, the
contextually appropriate response perspective suggests that scarcity
will be less likely to lead to a preference for smaller, sooner (vs.
larger, later) outcomes when needs have longer time horizons.

Conceptual Background

Perceptions of Scarcity

Scarcity perceptions are ubiquitous (Daoud, 2010) and can
influence people’s psychological and physiological well-being
(Mullainathan & Shafir, 2013). Scarcity is defined as a subjective
sense of having more needs than resources (Mullainathan & Shafir,
2013, p. 86). Individuals can experience a sense of scarcity because
they feel they cannot afford basic necessities or because they feel their
finances are insufficient for desired expenses such as education costs,
sustaining their lifestyle, or retirement (Blocker et al., 2022; Daoud,
2010; Raiklin & Uyar, 1996; Rossi, 2019; Tully & Sharma, 2022).
Scarcity can be experienced among those with both lower and higher
objective levels of resources (Hamilton et al., 2019; Schor, 1998), so
long as resources are perceived to be insufficient for one’s needs
(e.g., Jachimowicz et al., 2017; Mani et al., 2013; Mankiw, 2007).
Because perceptions of scarcity aremalleable and can be experienced

across the income spectrum, it is possible to isolate their consequences
from cultural and educational factors that typically differ across
incomes. Indeed, perceptions of scarcity can be induced experimentally,
by varying the level of resources available for the same underlying
needs such as different amounts of “savings,” while holding required
expenses constant (Hilbert et al., 2022) or offering different amounts of
“shots” in a game with a fixed number of targets (Shah et al., 2012).
Experiments can also induce perceptions of scarcity by changing
perceptions about the adequacy of resources for needs without varying
the level of available resources (e.g., considering the demands on one’s
financial resources, see Jachimowicz et al., 2017; Mani et al., 2013,
writing about why the amount of one’s remaining time is short or long,
see Kurtz, 2008). In sum, scarcity is a relative concept; differences in
perceptions of scarcity can arise naturally or be induced experimentally.

Scarcity and Intertemporal Choice

Existing literature supports a relationship between scarcity
perceptions and intertemporal choice. Intertemporal choices require
individuals to indicate preferences or make tradeoffs between costs
and benefits across time periods (e.g., Frederick et al., 2002). These
choices are widespread and have important consequences for well-
being (e.g., saving, spending, borrowing). Empirical investigations
into intertemporal choices commonly examine preferences between
sooner outcomes and later outcomes such as choosing a smaller
amount of resources today versus a larger amount of resources at a
future date (e.g., Frederick et al., 2002).

A predominant finding is that people make decisions that favor
the present over the future when they feel their resources are scarce.
Some of the findings used to support a relationship between
inadequate resources and intertemporal choice comes from work on
the effects of income or poverty on decision making (e.g., Bos et al.,
2022; Lawrance, 1991). While people living in poverty often differ
from those who do not live in poverty on dimensions other than
perceived scarcity (e.g., education, cultural backgrounds), more
direct evidence for the relationship between scarcity perceptions and
intertemporal choice is found in experimental research. For instance,
people have been shown to make more present-biased decisions
when those decisions occur before (vs. after) their payday (Carvalho
et al., 2016). In other research, participants making guesses in a
game of Family Feud who experienced time scarcity were more
likely to “borrow” time now at the expense of having a lesser
amount of time in the future (Shah et al., 2012). In another context,
participants who were induced to feel a sense of financial scarcity by
considering the demands on their resources preferred smaller,
sooner (vs. larger, later) options in an intertemporal discounting task
(Jachimowicz et al., 2017). Together, a range of findings have
shown that perceptions of scarcity cause people to make choices that
favor the present over the future. There have been multiple
explanations for why scarcity causes a preference for smaller, sooner
options that can be distilled into two main perspectives on how
scarcity changes approaches to decision making.

A Myopic, Impulsive Decision-Making
Perspective of Scarcity

The leading perspective in the literature on scarcity suggests that
people experiencing scarcity select smaller, sooner options due to
impulsive, myopic decision making. Research has argued that
“Scarcity, of any kind, will create a tendency to borrow, with
insufficient attention to whether the benefits outweigh the costs” (Shah
et al., 2012) and that “Scarcity causes myopic and impulsive behavior,
prioritizing short-term gains over long-term gains” (Zhao & Tomm,
2018). According to this perspective, merely being placed in a
situationwhere one has insufficient resources causes a scarcitymindset
that results in less thoughtful decision making and greater present bias.

This stream of research argues that scarcity is cognitively
consuming and depleting, leading to attentional focus on the present,
and reduced ability to consider future consequences (e.g., Laran,
2020;Mani et al., 2013, 2020; Ong et al., 2019; Spears, 2011; Zhao&
Tomm, 2018). Thus, insufficient resources constrict the time periods
that individuals consider, and focus people more narrowly on the
present (Bickel et al., 2016). Relatedly, scarcity has been said to
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diminish self-control, leading to more myopic and impulsive
behavior (e.g., Bernheim et al., 2015; Fan & Wang, 2022; Kirk &
Logue, 1997; e.g., Liu et al., 2012). Thus, multiple theories contribute
to the perspective that people experiencing scarcity cannot think
through or do not care about the future consequences of their
decisions, resulting in impulsive, myopic decision making.

A Contextually Appropriate Decision-Making
Perspective of Scarcity

An alternative, albeit less well-represented perspective in the
literature on scarcity suggests that people experiencing scarcity select
smaller, sooner options because selecting immediate options is often
contextually appropriate. That is, a preference for smaller, sooner
outcomes could reflect a person’s estimation of what provides the
most benefits given their needs and circumstances. Indeed, marginal
utility theory suggests that people with inadequate resources have
increased preferences for smaller, sooner outcomes due to a rational
desire to satisfy their present unmet needs (Fisher, 1930, p. 72). To
the extent that people experiencing scarcity expect to havemore spare
resources in the future than they currently have, slack change theory,
which is predicated on marginal utility theory, would suggest that
preferences for smaller, sooner outcomes reflect purposeful attempts
to receive resources in the time period when people believe they have
the least amount of spare resources (Zauberman & Lynch, 2005).
Recent conceptual papers similarly argue that the effects of poverty

on time preference may reflect reasonable estimations of what the
“smart” decision is given the structure of the environment, rather than a
lack of willpower (Frankenhuis &Nettle, 2020; Pepper &Nettle, 2017;
Sheehy-Skeffington, 2020). For instance, people living in poverty often
live in environments of greater risk and mortality, and thus may not be
alive to benefit from future rewards (Frankenhuis & Nettle, 2020;
Pepper & Nettle, 2017). Thus, several theoretical arguments contribute
to an alternative albeit less prominent perspective for the relationship
between scarcity and intertemporal choice: that decision making under
scarcity is deliberate and intentional given the circumstances imposed
by scarcity.

Distinguishing Between Competing Perspectives

If intertemporal decisions under scarcity result from myopic,
impulsive decision making, it would suggest that effects of scarcity
are largely similar across contexts such that the experience of
scarcity for an average American before versus after their payday
and the experience of scarcity for a farm worker in India before
versus after their harvest should affect decision making similarly,
and that findings in one setting should easily translate to
implications for another setting. Furthermore, the myopic, impulsive
perspective suggests that interventions should encourage indivi-
duals to be more deliberate in their decision making (e.g., by
providing more time to make decisions or making the future
consequences of one’s actions salient). In contrast, if intertemporal
decisions under scarcity result from contextually appropriate
responses to the conditions of scarcity, researchers and policy
makers would need to identify important contextual differences
across experiences of scarcity. This perspective suggests that
interventions should alter the perceived relative benefits of engaging
in present- versus future-oriented behavior.

It is currently unclear whether intertemporal choices under scarcity
reflect impulsive, myopic decision making or contextually appropri-
ate decision making based on the perceived utility of outcomes due to
the circumstances of scarcity. While cognitive deficits imposed by
scarcity would reflect the myopic, impulsive perspective, attempts to
examine the causal effect of scarcity on cognitive deficits are mixed.
Some studies found that scarcity decreased cognitive performance
(e.g., Mani et al., 2013; Shah et al., 2012), others found no effect
(Carvalho et al., 2016; Shah et al., 2019), and one study found that
scarcity led to increased cognitive performance (Dang et al., 2016).
Moreover, many findings are plausibly explained by both
perspectives. Findings such as poorer individuals being willing to
take on loans with high interest rates (e.g., Melzer, 2011) could result
from increased myopia and impulsivity (e.g., due to reduced
cognitive capacity or willpower) or the loan’s perceived marginal
utility (e.g., borrowing to pay rent and keep one’s apartment may
offer greater utility than having less debt but unsafe shelter). Thus, to
our knowledge, the present literature lacks empirical work that can
clearly distinguish between the competing perspectives.

The Present Research

In the current work, we aim to distinguish between competing
perspectives on the relationship between scarcity and intertemporal
choice by examining the impact of the time horizon of needs
threatened by scarce resources on intertemporal choice. Most needs
have a time horizon, a termwe use to refer to the time period in which
resources are necessary to meet needs without negative conse-
quences. Existing research has primarily examined situations in
which scarcity threatens needs that require resources immediately
such as food insecurity (Fitzpatrick & Coleman-Jensen, 2014; see
summary table in Supplemental Materials, for additional examples).
However, people can experience feelings of scarcity for needs across
a broad time horizon. People may experience scarcity if they feel
their resources are inadequate for a need that requires resources
immediately (e.g., paying a bill that is currently due, buying concert
tickets that are about to sell out), if they feel their resources are
inadequate for a need that does not necessarily have a deadline (e.g.,
replacing a run-down car, spending time on a hobby), if they expect
to deplete their resources before their resources are replenished (e.g.,
anticipating running out of money before next month’s paycheck;
expecting to run out of food or water before more is available), or if
they feel their resources are inadequate for a need with a longer time
horizon (e.g., a future wedding, future college tuition).While the first
example, and most existing empirical work, pertain to threatened
needs with unequivocally short time horizons, the latter examples
refer to threatened needs with a broader range of time horizons.

Examining whether the time horizon of threatened needs
moderates the relationship between scarcity and intertemporal
preferences can differentiate whether responses to intertemporal
choices under scarcity are more reflective of myopic, impulsive
decision making or a deliberate attempt to meet important needs
threatened by scarcity. In particular, the two theories make
competing predictions about how people respond to intertemporal
choices when scarcity primarily threatens needs with longer time
horizons. According to the myopic, impulsive perspective, scarcity
should exacerbate the natural tendency to prefer smaller, sooner
outcomes regardless of the time horizon of threatened needs. In
contrast, the contextually appropriate response perspective would
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predict that the time horizon of threatened needs moderates the
relationship between scarcity and intertemporal choice. That is,
when perceptions of scarcity primarily threaten needs with longer
time horizons, such that waiting for larger, later outcomes will not
inherently worsen people’s ability to address their threatened needs,
perceptions of scarcity should be less likely to lead to a preference
for smaller, sooner options. Further, when the larger, later option is
perceived to be better able to help people meet their threatened need
than the smaller, sooner option, people experiencing scarcity that
primarily threatens needs with longer time horizons may be even
more likely to prefer larger, later options compared to people who
are not experiencing scarcity.
We suspect that the time horizon of threatened needs will moderate

the relationship between scarcity and intertemporal choice, in line with
the contextually appropriate decision-making perspective. Although
most research examining the effect of scarcity on intertemporal choice
has demonstrated preferences that favor the present, research in the
areas of resource conservation and opportunity cost consideration
suggests that perceptions of scarcity can encourage people to consider
and make decisions that favor longer term benefits (e.g., Aisbett &
Steinhauser, 2014; Spiller, 2011, Study 3; Tully et al., 2015).
Differences between these seemingly conflicting findings likely result
from differences in the time horizon of threatened needs. For example,
the poor have been shown to make choices that favor the present such
as taking on loans with high interest rates and under saving (e.g.,
Karlan et al., 2011; Melzer, 2011). Importantly, the poorest people in
society are more likely to have their basic survival needs (e.g., food,
water, shelter) threatened, and such needs typically have shorter time
horizons. In contrast, research on resource conservation typically
examines situations in which the time horizon of threatened needs is
longer (e.g., there is enough water to drink now, but the water is likely
to run out at a period in the future). Similarly, in the paradigm
demonstrating increased consideration of opportunity costs among the
financially constrained, participants had enough money for a current
meal, but expected to run out of money before the day was complete
and hence had a longer time horizon (Spiller, 2011). In sum, we
speculate that the time horizon of threatened needs moderates the
relationship between scarcity and intertemporal choice.

Overview of Studies

The current work tests the moderating role of the time horizon of
threatened needs using diverse samples including a nationally
representative sample of Americans surveyed by the Consumer
Finance Institute (CFI) at the Federal Reserve Bank of Philadelphia,
consumers planning an upcoming wedding recruited through
Facebook, as well as participants recruited through online survey
platforms. Thus, our samples include participants with a broad range
of demographic and economic backgrounds. Across our studies, we
provide evidence that the time horizon of threatened needs is an
important moderator of the relationship between scarcity and
intertemporal choice.
We first examine naturally occurring perceptions of scarcity in a

nationally representative survey of Americans from the Federal
Reserve Bank of Philadelphia’s CFI. In Study 2, we use a writing
task to manipulate perceptions of scarcity among individuals
engaged to be married, and exploit natural differences in time
horizon that are unrelated to individual differences in patience or
impulsivity (i.e., participants’ wedding dates). This design permits

us to examine a causal relationship while holding the needs
threatened by scarcity (i.e., wedding expenses) constant across time
horizon. In Study 3, we distinguish between two potential
explanations: whether intertemporal preferences under scarcity
reflect which outcome will better address participants’ threatened
needs or simply a greater focus on and attention to the time period
associated with a threatened need. To do so, we manipulate scarcity
among all participants but vary whether the resource that is
perceived to be scarce is related (money) or unrelated (time) to the
intertemporal choice (monetary titration task), such that inter-
temporal choices cannot address threatened needs when resources
are unrelated. In Study 4, we employ a life simulation paradigm
where we manipulate scarcity by holding participants’ needs
constant, and vary the amount of resources available. We also
exogenously manipulate the time horizon of the need. This study
differentiates the impact of scarcity from the impact of having a
salient need that will require one’s resources. Moreover, Study 4
measures potential process mechanisms through mediation analysis.
In a final study, we again leverage the life simulation paradigm to
explore the impact of scarcity on intertemporal preferences when
scarcity threatens multiple needs that differ in time horizon as well
as importance. This design permits us to test whether the time
horizon of threatened needs impacts responses to scarcity because of
the presence versus absence of a temporally proximate need or
because people experiencing scarcity consider how to maximize
utility across multiple threatened needs.

Transparency and Openness

Study 1 uses a data set obtained from the Federal Reserve Bank of
Philadelphia’s CFI. Because this data set is proprietary, we are not
authorized to share the data. All remaining studies are preregistered,
and data, analysis code, and research materials are publicly available
at Research Box and can be accessed at https://researchbox.org/543.
For these studies, our sample sizes and data exclusions were
determined before data collection, and we report all attrition,
conditions, measures, and data exclusions. We use a variety of
methods to manipulate scarcity and measure intertemporal choice in
our studies. Due to potential changes in effect sizes that could result
from these variations, we aimed to exceed the minimum required
sample size determined by our power calculations in all studies. All
study randomizations were determined by Qualtrics’ randomization
function. Data were analyzed using SPSS, Version 28 or 29.

Study 1

The CFI, a unit within the Federal Reserve Bank of Philadelphia,
began conducting a national survey of consumers to investigate the
financial health and stability of consumers during the global
pandemic. This survey, called the COVID-19 Survey of Consumers,
ran in waves. Upon our request, in Wave 10, the CFI added a new
question measuring intertemporal preferences. Using this data set,
we examined whether the time horizon of people’s needs moderates
the effect of perceived scarcity on intertemporal choice. Note that
the views expressed here are solely those of the author(s) and not
necessarily those of the Federal Reserve Bank of Philadelphia or the
Federal Reserve System.
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Method

Participants

Data were obtained from the Federal Reserve Bank of
Philadelphia’s CFI. The data set included responses from 3,605
U.S. participants. A subset of 2,354 participants answered the
intertemporal choice question and were thus available for analysis
(Median age range = 36–55 years old; 1,212 women, 1,137 men, 5
“other”; Median income range = $55,000–$74,999). There were no
data exclusions.

Procedure

The CFI created and distributed an online survey to U.S.
participants asking a range of questions related to how COVID-19
was impacting their lives. Of relevance to the current research, the
survey included an intertemporal choice question and two measures
related to the sufficiency of participants’money and the relative time
horizon of needs threatened by their insufficient financial resources.
The intertemporal choice question asked participants, “If youwere

offered an opportunity to postpone your [mortgage/rent] payments
for the next three months but would have to increase your monthly
payments going forward, how interested would you be?” (1 = not at
all interested, 7 = very interested). Whether the question pertained to
mortgage or rent was personalized based on a previous question
asking participants about their housing situation.
The survey included two questions that could plausibly assess

scarcity perceptions and the time horizon of threatened needs. The
survey asked participants, “How concerned are you about your ability
to make ends meet over these time periods, on a scale of 1 (not at all
concerned) to 5 (very concerned)?” Participants answered this
question about the next 3months, 6months, 9months, and 12months.
These four questions allowed us to examine whether participants were
relatively more concerned about needs with longer time horizons
versus needs with shorter time horizons. Because the intertemporal
choice pertained to a period of 3 months, we operationalized the time
horizon of participants’ needs as their relative concern about making
endsmeet for periods longer than 3months (6, 9, or 12months) versus
their concern about making ends meet within the next 3 months.
Specifically, we calculated the maximum concern participants had
over making ends meet in future time periods (6 months, 9 months,
and 12 months) less their concern over making ends meet in the next
3 months. As such, this variable ranged from −4 to 4, with higher
numbers indicating longer time horizons. Following this question, the
survey asked participants, “If you believe you will need to access
additional resources, how soon do you believe that will be necessary?”
(I already had to seek additional resources, 1–2 weeks, 2–4 weeks,
4–8 weeks, 2 or more months, or I do not anticipate needing to seek
additional resources). None of the responses to this question could be
clearly identified as having a “longer” time period, since all choice
options pertained to periods that were shorter than the 3-month period
used in the intertemporal choice question. Thus, we used this question
to create a dummy-coded variable capturing perceptions of scarcity.
We coded participants as experiencing scarcity if they indicated
needing additional resources at any time period (scarcity = 1; 57.9%
of the sample), and as not experiencing scarcity if they indicated not
needing additional resources (no scarcity = 0; 42.1% of the sample).

Results

We regressed intertemporal preferences for housing payments
(i.e., participants’ interest in postponing housing payments at a cost
of increased future payments) on the binary measure of perceived
scarcity, the time horizon of participants’ needs, and their
interaction. There was an effect of scarcity, B = 2.53, 95% CI
[2.36, 2.70], SE = .09, t(2,350) = 28.92, p < .001, f2 = .19. There
was no effect of time horizon, B = 0.09, 95% CI [−.05, .24], SE =
.07, t(2,350) = 1.30, p = .193, f2 < .01. However, there was a
significant scarcity by time horizon interaction, B = −0.38, 95% CI
[−.56, −.21], SE = .09, t(2,350) = −4.31, p < .001, f2 = .01. Among
participants with shorter time horizons, those experiencing scarcity
(vs. not experiencing scarcity) were more interested in postponing
housing payments in the present with an increased cost in the future.
However, this difference was attenuated among participants with
longer time horizons.

In a series of robustness checks that used different operationa-
lizations of scarcity and time horizon of needs (e.g., using means
instead of maximums, using the four “concern about making ends
meet” questions as measures of both scarcity and time horizon of
needs) and that controlled for demographic characteristics and bill
payment history, we found that this moderation did not dependent
on the model specifications used (see Supplemental Study 1:
Supplemental Analyses).

In a conceptual replication of this study (Supplemental Study 1),
we use an incentive-compatible intertemporal titration task, and
counterbalance whether intertemporal choices are elicited before or
after participants indicate whether they are experiencing scarcity and
the time horizon of their threatened needs. This study replicates the
moderation found in Study 1. Interestingly, when accounting for
differences in objective metrics such as demographics, we found a
polarizing effect of scarcity. Perceptions of scarcity that threatened
needs with shorter time horizons predicted a significantly increased
preference for smaller, sooner outcomes, B = 1.16, 95% CI [.35,
1.98], SE= 0.42, t(943)= 2.81, p= .005, f2= .01, while perceptions
of scarcity that threatened needs with longer time horizons predicted
a significantly increased preference for larger, later outcomes, B =
−0.84, 95%CI [−1.58,−0.11], SE= 0.38, t(943)=−2.25, p= .025,
f2 = .01; see Supplemental Materials, for study details and results).
These results were unaffected by the order in which questions
were asked.

Discussion

Study 1 provides initial correlational evidence that the effect of
scarcity perceptions on intertemporal preferences is moderated by
the time horizon of threatened needs. This moderation could not be
explained by demographic differences and was robust to various
operationalizations of perceived scarcity and the time horizon of
threatened needs. Moreover, the conceptual replication of this study
(Supplemental Study 1) suggests that, all else equal, subjective
experiences of scarcity that threaten needs with longer time horizons
may at times lead people to be more willing to wait for larger, later
outcomes. Despite their external validity, the correlational nature of
these studies limits the ability to infer causality. We thus build on
these findings in the remaining studies where we manipulate
perceptions of scarcity.
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Study 2

Existing research has shown that considering major financial
expenditures induces a sense of financial scarcity (e.g., Jachimowicz
et al., 2017). Thus, in Study 2, we manipulated perceived scarcity by
having some participants write about important expenditures for
which they currently lack sufficient financial resources. We selected
a major financial expenditure for which individuals commonly
experience financial scarcity: paying for a wedding. Indeed, the
majority of couples commonly plan to incur debt or delay their
wedding due to financial concerns (Kirkham, 2018). Importantly,
the time horizon of participants’ wedding expenses is a function of
their wedding date, and thus unrelated to individual differences in
time preference for money. Indeed, a separate study among online
participants who had been married found no relationship between
the date of the person’s wedding and their intertemporal preferences
for money, self-reported patience, or demographic characteristics
(see Supplemental Posttest 1).
We expected perceived scarcity to increase preferences for

smaller, sooner options when the threatened needs had a shorter time
horizon (required resources before the timing of the larger, later
payout). However, in line with the results of Supplemental Study 1,
we explored whether perceived scarcity would increase choices of
larger, later options when the needs threatened by scarcity had a
longer time horizon (required resources after the timing of the larger,
later payout).

Method

This incentive-compatible studywas preregistered onAspredicted.org
(https://aspredicted.org/z39yh.pdf). The study followed a 2 (scarcity:
scarcity vs. control) × 2 (time horizon: shorter vs. longer) between-
subjects design, with time horizon based on participants’ self-reported
wedding date. Shorter (longer) time horizons were operationalized as
wedding dates occurring before (after) the date of the larger, later payout.

Participants

We aimed to recruit U.S. participants who were getting married
over the summer of 2019 and whowere financially responsible for the
majority of their wedding. To do so, we posted advertisements
through Facebook’s “Ads Manager” in April 2019. We selected an
“audience” of people whomatched the following criteria: 18–40 years
old, location = “United States,” and relationship status = “engaged.”
We used Facebook’s automatic advertisement placement function,
which maximizes click throughs across all available placements
according to where the ad is likely to perform best. The advertisement
was an image of a bride and groom that read, “Getting married this
summer? Answer 5 quick questions for a chance to win!” The words
above this image read “SUMMER 2019 WEDDING? Take a short
survey for FREE expert planning tips and a chance to win $200!” (see
Supplemental Study 2: Complete Study Details). No demographic
information was collected in this study.
Whether participants’ wedding dates were scheduled before or

after the date of the later payout determined participants’ time
horizon assignment. Since this measure was collected at the end of
the survey and because we did not know, a priori, the proportion of
participants whose wedding dates would fall before or after the date
of the later payout, we preregistered that we would recruit

participants until we reached at least 100 participants in each of
the four conditions, excluding participants who did not find the
survey organically or who indicated that they were not financially
responsible for their wedding. Because a greater proportion of
participants had weddings after (vs. before) the date of the larger,
later payout, our stopping rule (at least 100 participants per
condition) was met at 1,033 responses, at which point the Facebook
ads were deactivated and data was downloaded for analysis. Of these
participants, two participants were excluded because they did not
provide the year of their wedding (i.e., “05/30,” “June”), and it was
unclear whether the month of their wedding would occur before or
after the date of the larger, later payout. Thus, these two participants
could not be assigned to a wedding timing condition. Seven
participants were excluded for finding the survey through friends or
family, and an additional 272 participants were excluded for indicating
that they were not financially responsible for the majority of their
wedding. The final sample included 100 participants in the “scarcity/
shorter time horizon” condition, 105 participants in the “control/shorter
time horizon” condition, 296 participants in the “scarcity/longer time
horizon” condition, and 251 participants in the “control/longer time
horizon” condition, for a total of 752 participants.1 Note that for this
study, an a priori power analysis was not conducted, as it was the first
experiment testing an interaction using a binary dependent measure. A
post hoc sensitivity analysis using Demidenko’s (2007) sample size
calculator, with power = 80% and α = .05, revealed that a sample size
of N = 752 was sensitive enough to detect a small-to-moderate effect
size (odds ratio = 2.64; inverted odds ratio = .38).

Although these exclusion criteria were preregistered and deter-
mined when we stopped collecting data, we unexpectedly observed
differential exclusions by condition upon data analysis. More
participants in the financial scarcity condition indicated being
financially responsible for the majority of their wedding compared to
those in the control condition, p = .001. In addition, although the
Facebook ads were deactivated when our stopping rule was triggered,
and the data set was immediately downloaded, a recent download of
the data from Qualtrics revealed that 50 additional responses were
recorded after our stopping rule was met. To be consistent with our
preregistration, the following analyses use the data based on our
preregistered stopping rule. However, all results remain significant
without exclusions, and when using the more recently downloaded
data set (See Supplemental Study 2: Supplemental Analyses).

Procedure

Peoplewho clicked on the Facebook advertisement were randomly
assigned to either the scarcity or control condition. Participants in the
scarcity condition were asked whether planning their wedding ever
made them feel as though they do not have enough money and what
they plan to have or wish to have at their wedding that they feel they
do not have enough money for (open-ended). They then saw a list of
potential wedding costs (e.g., venue, food and drinks, rehearsal) and
indicated which factor was the primary source of their financial
concerns. Participants in the control condition also reflected on their
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1 To be compliant with the preregistered stopping rule, data was
periodically downloaded to determine the number of participants in each
condition (coding time horizon based on wedding dates). Although the data
set was downloaded for this purpose, data analysis on the dependent variable
was not performed until data collection was complete.
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upcoming wedding but were instead asked what they were most
excited about doing at their wedding (open-ended). They saw a
similar list of wedding aspects (e.g., venue, food and drinks,
rehearsal) and indicated which of the aspects they were most
excited about.
To provide variation in whether participants’ weddings would

occur before or after the payout date, July 1st was selected as the
date of the larger, later payout because most weddings occur over the
summer. The dependent measure read, “When you submit your
answers, you will be entered into a lottery to win $200. We’re
interested in whether you would prefer to get $200 to spend now or
get $300 on July 1st.” Participants chose whether they preferred
getting the advertised lottery amount now, or the larger amount in 3
months (binary choice).
Next, to assess the time horizon of the need (i.e., wedding), we

asked participants to specify the expected date of their wedding
(month and year). Participants then completed a scarcity manipula-
tion check by indicating the extent to which they felt their finances
were scarce, limited, or inadequate (1 = not at all, 7 = very much).
They next indicated whether they and their fiancé were personally
responsible for paying for the majority of their wedding (yes or no).
In addition, participants were asked how they found the survey
(through Facebook ads or sponsored posts vs. through friends and
family). This was done to help ensure that those who took the survey
received it through a targeted Facebook ad (served only to those
with an “engaged” status). Finally, participants had the option of
providing their email address to receive their money in case they
won the lottery. All participants received expert planning tips based
on behavioral research insights, and one participant was selected to
win the lottery.

Results

Time horizon was determined by coding participants’ wedding
dates based on whether their wedding date was scheduled before or
after the larger, later payout. In total, there were 205 weddings
before July 1 (shorter time horizon) and 547 weddings after July 1
(longer time horizon).

Manipulation Check

There were 25 missing values on the manipulation check
measure. Participants in the scarcity condition rated their finances as
more scarce (M = 5.19, 95% CI [5.00, 5.39], SD = 1.51) than did
participants in the control condition,M = 4.82, 95% CI [4.63, 5.01],
SD = 1.79, F(1, 723) = 7.36, p = .007, η2p = .010. There was neither
an effect of time horizon nor an interaction on this measure, both F<
1, η2p ≤ .001. These results suggest that the scarcity writing task
successfully manipulated scarcity perceptions.

Intertemporal Choice

We first examined whether there was an effect of scarcity
perceptions on intertemporal choice. A binary logistic regression
testing only the effect of scarcity (control = 0, scarcity = 1) on
intertemporal choice (smaller, sooner outcome = 1, larger, later
outcome = 0) did not reveal a significant effect, B = −.21, 95% CI
[−0.54, 0.11], SE = .17, Wald χ2(1, N = 752)= 1.65, p = .199, odds
ratio = 0.81; see Figure 1.

Next, we incorporated the time horizon of the need. A binary
logistic regression including scarcity (control = 0, scarcity = 1),
time horizon (shorter time horizon = 0, longer time horizon = 1),
and their interaction as independent variables revealed a marginally
significant effect of scarcity condition, B = .55, 95% CI [−0.01,
1.11], SE = .28, Wald χ2(1, N = 752) = 3.75, p = .053, odds ratio =
1.73; a significant effect of time horizon, B=−1.40, 95%CI [−1.89,
−0.90], SE = .25, Wald χ2(1, N = 752) = 30.77, p < .001, odds
ratio = 0.25; and a significant scarcity by time horizon interaction,
B = −1.21, 95% CI [−1.95, −0.48], SE = .37, Wald χ2(1, N =
752) = 10.43, p = .001, odds ratio = 0.30. Follow-up contrasts
showed that when participants’ wedding dates were before the
payout of the larger, later outcome (shorter time horizon), scarcity
increased choices of the smaller, sooner option, Mean difference =
.13, 95% CI [.00, .27], Wald χ2(1, N = 752) = 3.85, p = .050, odds
ratio = 1.73. However, we found a significant reversal when
participants’ weddings were after the payout of the larger later
option (longer time horizon). Under these circumstances, scarcity
decreased choices of the smaller, sooner option, Mean difference =
−.08, 95% CI [−.14, −.02], Wald χ2(1, N = 752) = 7.30, p = .007,
odds ratio = .52. Results are shown in Figure 1.

Discussion

In Study 2, we manipulated perceptions of scarcity and did not
find an overall effect of scarcity on intertemporal choice. At first
glance, this result appears to indicate that the scarcity manipulation
did not impact intertemporal preferences. However, by incorporat-
ing the time horizon of needs threatened by scarcity, we both
replicated and reversed the effect found in existing research on
scarcity and intertemporal choice, demonstrating a polarizing effect
of scarcity perceptions on intertemporal choice based on the time
horizon of threatened needs. Among participants whose weddings
had shorter time horizons (were scheduled to occur before the larger,
later payout), scarcity perceptions increased choice of the smaller,
sooner option. However, among participants whose weddings had
longer time horizons (were scheduled to occur after the larger, later
payout), scarcity perceptions increased choice of the larger, later
option. Notably, our results cannot be explained by participants
in the shorter (vs. longer) time horizon condition considering
systematically more necessary aspects of their wedding (e.g., venue;
see Supplemental Posttest 2, for details).

Study 3

Study 3 was designed to disentangle whether the moderating role
of time horizon on intertemporal preferences is the result of attempts
to make contextually appropriate decisions given the conditions of
scarcity, or increased attention to anything occurring in the time
period of threatened needs. That is, an alternative possibility is that
scarcity leads people to hyperfocus on their threatened need(s), and
thus anything occurring in the time period of their threatened need(s)
becomes more focal and desirable.

In Study 3, all participants were induced to feel a sense of scarcity,
but we manipulated whether the scarce resource was related or
unrelated to the intertemporal choice. If the time horizon of
threatened needs increases focus on (and thus preference for) any
outcome occurring in the same time period as threatened needs, the
time horizon of threatened needs should predict intertemporal
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preferences similarly, regardless of whether the intertemporal choice
is related or unrelated to one’s scarce resources. This account thus
predicts only a main effect of time horizon. In contrast, if the time
horizon of threatened needs influences intertemporal decision
making by changing perceptions of the relative utility provided by
different options with respect to addressing threatened needs, the
time horizon of threatened needs should only predict intertemporal
preferences when the scarce resource is related to the intertemporal
tradeoff. This latter account thus predicts an interaction between
scarcity type and the time horizon of threatened needs.

Method

This incentive-compatible study was preregistered (https://aspre
dicted.org/ms5am.pdf).

Participants

We aimed to recruit 500 U.S. participants on Cloud Research. Five
hundred twenty-nine people opened the survey, and 504 participants
completed the study in exchange for monetary payment. Attrition did
not vary by condition (time = −1, money = 1), B = .09, 95% CI
[−.72, .89], SE = .41, Wald χ2(1) = .05, p = .830. We could not
calculate a valid dependent measure for 68 participants due to
inconsistent switching points. An additional 19 participants failed the
instructional manipulation check (Oppenheimer et al., 2009) and
were thus excluded. Two additional participants were identified as
providing nonsensical responses when asked to write about a need
(e.g., “6”) and were thus excluded. All exclusions were preregistered,
and the exclusion rate did not vary by condition, B = .18, 95% CI
[−.05, .41], SE = .12, Wald χ2(1) = 2.42, p = .120. The final sample
included 415 participants (Mage = 39.58, SD = 13.00; 271 women,
144 men; Median income range = 50–60 K). A power analysis using
G*Power 3.1 (Faul et al., 2007) assuming a small effect size with f2=
.02, α = .05, and power = 80% suggests a required sample of

395 participants; thus, our sample was adequate to detect a significant
interaction effect under these assumptions.

Procedure

Participants were asked to list one important need that they felt
they did not have enough money (financial scarcity condition) or
time (time scarcity condition) for and to describe why this need was
important to them. Then they completed an incentive-compatible
titration task, making 15 choices between getting $30 now and a
different amount ($X) 45 days later, where $X ranged from $30 to
$60. Participants were informed that at least one person would be
chosen to receive one of their choices as a bonus payment at the end
of the study.

Next, we reminded participants of the important need they wrote
about and asked them to indicate the extent to which they needed
additional money (financial scarcity condition) or time (time scarcity
condition) within the next 45 days to meet that need on a 7-point
scale (1 = Definitely needs to be before 45 days, 7 = Definitely can
be after 45 days). We also measured how much money/time was
required for the need. Participants then completed two manipulation
checks, indicating the extent to which they thought about their
money as being insufficient, inadequate, or scarce, as well as the
extent to which they thought about their time as being insufficient,
inadequate, or scarce (both 7-point scales; 1 = not at all, 7 = very
much). Finally, they completed an instructional manipulation check
and demographic information including age, gender, and household
income. At the experiment’s end, one participant was chosen and
received one of their selected choices from the titration task as a
bonus (see Supplemental Materials, for complete study details).

Results

Manipulation Checks

Regressing each of themanipulation checks on scarcity type (time=
−1, money = 1) revealed that both the time and financial scarcity

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

C
on
te
nt

m
ay

be
sh
ar
ed

at
no

co
st
,b

ut
an
y
re
qu
es
ts
to

re
us
e
th
is
co
nt
en
t
in

pa
rt
or

w
ho
le
m
us
t
go

th
ro
ug
h
th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n.

Figure 1
Intertemporal Choice in Study 2
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manipulations were successful. Participants in the financial scarcity
condition (M = 5.73, 95% CI [5.54, 5.92], SD = 1.35) rated their
money as more scarce than did those in the time scarcity condition
(M = 3.93, 95% CI [3.64, 4.22], SD = 2.13), B = .90, 95% CI [.73,
1.07], SE= .09, t(413)= 10.19, p< .001, f2= .25. Participants in the
time scarcity condition (M = 5.65, 95% CI [5.42, 5.88], SD = 1.47)
rated their time as more scarce than did those in the financial scarcity
condition (M = 3.74, 95% CI [3.50, 3.98], SD = 1.96), B = −.96,
95%CI [−1.12,−.79], SE= .08, t(413)=−11.28, p< .001, f2= .31.
Moreover, to assess whether participants in both scarcity conditions
were experiencing similar levels of scarcity, we calculated the
maximum scarcity score across the resources. Participants in the
financial scarcity condition (M = 5.88, 95% CI [5.71, 6.05], SD =
1.25) experienced similar levels of scarcity as did participants in the
time scarcity condition (M = 5.99, 95% CI [5.83, 6.15], SD = 1.19),
B = −.06, 95% CI [−.17, .06], SE = .06, |t| < 1, p = .355, f2 < .01.

Intertemporal Choice

We first calculated a switching point. The switching point was
coded as the first choice pair at which participants switched from
choosing the sooner option to the later option, ranging from 0 if they
always chose the later option to 15 (always preferring the sooner
option) if they never switched. Participants who switched between
sooner options and later options multiple times were identified as
having an inconsistent switching point.
Regressing this switching point on scarcity type (time = −1,

money = 1) was not significant, B = .09, 95% CI [−.35, .52], SE =
.22, |t| < 1, p = .697, f2 < .01, suggesting that experiencing financial
scarcity did not increase preference for smaller, sooner options
overall. We then incorporated the time horizon of participants’
needs by regressing intertemporal choice on scarcity type (time =
−1, money = 1), the extent to which participants stated needing
additional resources within 45 days (mean-centered), and their
interaction. The analysis revealed a significant effect of time
horizon, B = −.34, 95% CI [−.54, −.15], SE = .10, t(411) = −3.46,
p < .001, f2 = .03; and a nonsignificant effect of scarcity type, B =
.36, 95% CI [−.09, .80], SE = .23, t(411) = 1.59, p = .113, f2 < .01.
Importantly, as predicted, there was a significant scarcity type by
time horizon interaction, B = −.37, 95% CI [−.57, −.18], SE = .10,
t(411) = −3.77, p < .001, f2 = .03; as depicted in Figure 2.
Specifically, in the financial scarcity condition, having a shorter time
horizon was associated with later switching points (increased
preferences for smaller, sooner outcomes), B = −.72, 95% CI
[−0.998,−0.445], SE = .143, t(411)= −5.37, p< .001, f2 = .06; but
in the time scarcity condition, time horizon was unrelated to
intertemporal choice, B = .03, 95% CI [−.25, .31], SE = .145,
t(411) < 1, f2 < .01.
Next, we used Hayes’ Process macro in SPSS (Template 1,

Hayes, 2013) to identify the Johnson–Neyman regions of
significance for the effect of scarcity type across the time horizon
(Spiller et al., 2013). As shown in Figure 2, when time horizon was
shorter (less than 3.81, representing 40.5% of participants), financial
scarcity was associated with later switching points (increased
preferences for smaller, sooner outcomes). However, when time
horizon was longer (greater than 6.93, representing 25.3% of
participants), the pattern reversed, and financial scarcity led to
earlier switching points (increased preferences for larger, later
outcomes). Results are robust to converting participants’ switching

point to an intertemporal discount rate and are also largely
unchanged when controlling for demographic information.

Discussion

Study 3 induced perceived scarcity among all participants.
However, time horizon only affected intertemporal preferences
when the choice outcomes could help address the needs threatened
by the scarce resource, in line with the contextually appropriate
perspective of decision making under scarcity.

Study 4

Study 4 was designed with three key objectives. First, we
orthogonally manipulate both scarcity and the time horizon of needs
to further isolate time horizon as a causal determinant of scarcity’s
effects on intertemporal choice.

Second, Study 4 investigates an alternative possibility that the
interaction effect we observe occurs because simply having a salient
expense encourages people to prefer to match the timing of
receiving money with the timing of their expenses (i.e., a mental
accounting explanation). To disentangle perceptions of scarcity for
an expense (i.e., inadequacy for expenses) from the mere salience of
an expense, in Study 4, we designed a life simulation task that holds
expenses constant and equally salient across the control and scarcity
conditions.

Third, this study directly assesses people’s beliefs about which
outcome will better help them address their spending needs
(perceptions of marginal utility given the circumstances of scarcity)
and perceptions of slack change over time. Evidence for either or
both of these processes would support the perspective that the effect
of scarcity on intertemporal choice results from attempts to make
contextually appropriate decisions given the conditions of scarcity.

Method

Study 4 followed a 2 (scarcity: scarcity vs. no scarcity) × 2 (time
horizon: shorter vs. longer) between-subjects design and was
preregistered (https://aspredicted.org/r8p7b.pdf ).

T
hi
s
do
cu
m
en
t
is
co
py
ri
gh
te
d
by

th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n
or

on
e
of

its
al
lie
d
pu
bl
is
he
rs
.

C
on
te
nt

m
ay

be
sh
ar
ed

at
no

co
st
,b

ut
an
y
re
qu
es
ts
to

re
us
e
th
is
co
nt
en
t
in

pa
rt
or

w
ho
le
m
us
t
go

th
ro
ug
h
th
e
A
m
er
ic
an

P
sy
ch
ol
og
ic
al

A
ss
oc
ia
tio

n.

Figure 2
Intertemporal Preferences in Study 3
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Note. Participants’ switching point on the titration task, as a function of
time horizon across the financial and time scarcity conditions. Higher
responses indicate increased preference for sooner options. Vertical dotted
lines refer to the Johnson–Neyman points.
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Participants

Because Study 4 has a similar design to Study 2, we calculated the
sample size using Demidenko’s (2007) sample size calculator based
on an effect size with an odds ratio = 0.30, α = .05, power = 80%.
This analysis suggested a sample size of 390 participants. We
preregistered posting the study for 700 participants, which exceeds
this necessary sample size. Seven hundred three U.S. participants
completed the study on Cloud Research in exchange for monetary
payment. Sixty-five additional participants started but did not
complete the study, and of these participants, 32 exited the study
before they were assigned to an experimental condition. The dropout
rate among the remaining 33 participants did not vary by condition
(all Wald χ2 < .75, p > .387). In addition, 18 participants failed the
instructional manipulation check and were excluded from the
analysis. This failure rate also did not vary by condition, allWald χ2<
.79, p > .374. Thus, the final sample size included 685 participants
(Mage = 41.43, SD = 13.00; 363 women; 321 men, 1 other; Median
education = bachelor’s degree; Median income = 60–69 K).

Procedure

Study 4 was conducted in July 2022. Participants engaged in a
mini life simulation task in which they were guided through a set of
situations and asked to make decisions that were unrelated to the
experiment’s manipulations (e.g., selecting the color of a purchase,
deciding how to search for a part-time job over the summer to earn
extra money). As part of this simulation, participants were informed
that they had wanted an e-bike for a long time and have been on a
waitlist for a year to purchase it for $1,400. To manipulate the time
horizon of this need, the e-bike was described as out-of-stock but
becoming available for purchase either at the end of the week
(shorter time horizon) or at the beginning of September (longer time
horizon). Participants were told that if they did not purchase the e-
bike when it became available, they would lose their spot on the
waitlist. To manipulate scarcity perceptions, participants were
informed that they had either $350 (scarcity) or $5,000 (no scarcity)
in savings. Later in the simulation, all participants learned that they
secured an additional part-time remote job to earn extra money over
the summer. For the dependent intertemporal choice measure, they
learned that the new job had two payment options. They could get
paid a smaller amount if they wanted to get paid during their
onboarding meeting in the current week ($1,000) or a larger amount
if they waited until the work was completed in mid-August ($1,150).
See the Supplemental Materials (Study 4: Complete Study Details)
for complete details about the life simulation task.
After finishing the life simulation task, participants answered a

question designed to capture perceptions of marginal utility of the
intertemporal choice outcomes: “In the life simulation, you were
given a tradeoff between getting paid $1,000 this week or $1,150 in
mid-August. How would obtaining the different payouts impact
your ability to meet your spending needs?” (7-point scale; 1 = The
$1,000 this week would BETTER help me meet my spending needs,
4 = The two payouts would help me meet my spending needs to a
SIMILAR EXTENT, 7 = The $1,150 in mid-August would BETTER
help me meet my spending needs). Thus, higher scores on the
marginal utility measure indicated that larger, later options provided
greater marginal utility. Participants also answered two questions
designed to capture perceptions of slack change over time (7-point

scale, 1 = very little spare money, 7 = very much spare money): (a)
“In the life simulation, without the extra money you could
potentially get from the additional summer employment, how would
you rate your spare money this week?” and (b) “In the life
simulation, without the extra money you could potentially obtain
from the additional summer employment, how would you rate your
spare money in mid-August?” The order of the marginal utility
question and the slack change questions was counterbalanced. Next,
participants completed a scarcity manipulation check, an attention
check, and demographic information including age, gender,
education, and income.

Results

Manipulation Checks

We submitted the scarcity manipulation check to an analysis of
variance (ANOVA) with the scarcity and time horizon conditions
entered as factors. As expected, there was a significant effect of
scarcity whereby participants in the scarcity condition (M = 5.86,
95% CI [5.69, 6.03], SD= 1.47) reported perceiving their savings as
more scarce than did participants in the control condition (M = 3.39,
95% CI [3.22, 3.56], SD= 1.73), F(1, 681)= 404.19, p< .001, η2p =
.372. There was no effect of time horizon and no interaction between
scarcity and time horizon, both F < 1, p ≥ .446, η2p ≤ .001.

Intertemporal Choice

We first assessed the overall effect of scarcity on intertemporal
choice using a binary logistic regression, entering only scarcity as an
independent variable (control = 0, scarcity = 1), and found no effect
of scarcity condition, B = .030, 95% CI = [−0.27, 0.33], SE = .15,
Wald χ2(1) < 1. We then performed a binary logistic regression on
participants’ selection of the smaller, sooner monetary payment,
entering scarcity (control = 0, scarcity = 1), time horizon (0 =
shorter, 1= longer), and their interaction into the model. There was a
significant effect of scarcity, B = .66, 95% CI [0.22, 1.10], SE = .22,
Wald χ2(1, N = 685) = 8.59, p = .003, odds ratio = 1.93; a
marginally significant effect of time horizon, B = −.38, 95% CI
[−.81, .05], SE = .22, Wald χ2(1, N = 685) = 3.02, p = .082, odds
ratio = .68; and a significant scarcity by time horizon interaction,
B = −1.25, 95% CI [−1.87, −0.62], SE = .32, Wald χ2(1, N =
685) = 15.22, p < .001, odds ratio = 0.29. Follow-up contrasts
revealed that scarcity increased choices of the smaller, sooner option
when the time horizon was shorter, Mean difference = .16, 95% CI
[0.05, 0.26], Wald χ2(1, N = 685) = 8.91, p = .003, odds ratio =
1.93. However, when the time horizon was longer, this effect
reversed such that scarcity significantly decreased choices of the
smaller, sooner option, Mean difference = −0.13, 95% CI [−0.24,
−0.03], Wald χ2(1, N = 685) = 6.87, p = .009, odds ratio = 0.56.
These results are depicted in Figure 3.

Perceived Marginal Utility

To reiterate, higher scores on the marginal utility measure
indicated that participants perceived the larger, later options as
providing greater marginal utility. There were two missing values for
the marginal utility question. Using linear regression, we found a
significant effect of scarcity, B = −.82, 95% CI [−1.25, −.40], SE =
.22, Wald χ2(1, N = 683) = 14.50, p < .001, f2 = .02; a significant
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effect of time horizon, B = .47, 95% CI [.04, .89], SE = .22, Wald
χ2(1,N= 683)= 4.67, p= .031, f2= .01; and a significant scarcity by
time horizon interaction, B = 1.55, 95% CI [.95, 2.14], SE = .31,
Wald χ2(1, N = 683)= 25.62, p < .001, f2 = .04. Follow-up contrasts
within the shorter time horizon conditions revealed that participants
in the scarcity (vs. control) condition were more likely to view the
smaller, sooner option as providing greater marginal utility, Mean
difference = −.82, 95% CI [−1.25, −.40], Wald χ2(1, N = 683) =
14.50, p < .001, f2 = .02. However, within the longer time horizon
conditions, participants in the scarcity (vs. control) condition were
more likely to view the larger, later option as providing greater
marginal utility, Mean difference = .72, 95% CI [.30, 1.15], Wald
χ2(1, N = 683) = 11.22, p < .001, f2 = .02. See Figure 4. Moreover,
using Hayes’ (2022) PROCESS macro, Model 7, with 10,000
bootstrap samples, we found evidence that the interaction effect of
scarcity and time horizon on intertemporal choice was explained by
marginal utility (95% CI [1.18, 2.87]).2 Marginal utility mediated the
effect of scarcity on intertemporal choice in both the shorter time
horizon (95% CI [−1.70, −0.47,]) and longer time horizon (95% CI
[0.41, 1.49) conditions. These results indicate that scarcity increased
the relative marginal utility of the smaller, sooner intertemporal
choice outcome in the shorter time horizon condition and decreased
the relative marginal utility of the smaller, sooner outcome in the
longer time horizon condition, which, in turn, influenced inter-
temporal choice.

Slack Change Over Time

There were also two missing values for the slack change questions.
We calculated slack change over time by subtracting current perceived
slack from future perceived slack. Thus, higher scores reflected
perceptions of positive slack change over time (belief of having more
money in the future). Using linear regression, we found a significant
effect of scarcity,B= .56, 95%CI [.24, .89], SE= .17,Wald χ2(1,N=
683) = 11.44, p = .001, f2 = .02; no effect of time horizon, B = .01,
95% CI [−.32, .34], SE = .17, Wald χ2(1, N = 683) < 1, f2 < .01; and
no scarcity by time horizon interaction, B=−.09, 95%CI [−.55, .37],
SE = .24, Wald χ2(1, N = 683) < 1, f2 < .01. Regardless of time
horizon, participants experiencing scarcity (M = .64, SE = .08, 95%
CI [.47, .80]) expected to have greater slack in the future relative to
those not experiencing scarcity (M = .12, SE = .08, 95% CI [−.05,
.28]). See Figure 4. Thus, slack change did not explain the reversal
observed in the longer time horizon condition because time horizon

had no impact on slack change perceptions. Indeed, in contrast to the
marginal utility results, the index of mediated moderation for slack
change was not significant (95% CI [−0.10, 0.08]; Hayes, 2022,
PROCESS macro, Model 7, with 10,000 bootstrap samples).

Discussion

In Study 4, we replicated the interaction between scarcity and
time horizon using a paradigm that allowed us to manipulate both
scarcity and the time horizon of needs. In addition, we directly tested
the contextually appropriate response perspective by measuring
marginal utility and slack change perceptions. Differences in
intertemporal choice were explained by perceptions of marginal
utility. Results were not explained by perceptions of slack, which
were perceived to be greater in the future (vs. now), regardless of
whether participants’ need had a longer or shorter time horizon.
Thus, while in theory both marginal utility and slack change predict
an interaction of scarcity and the time horizon of needs, for slack
change to explain the interaction between scarcity and time horizon
on intertemporal choice, the time horizon of needs among those
experiencing scarcity (vs. those not experiencing scarcity) must
result in a polarization of slack change perceptions. That is, among
those experiencing scarcity (vs. those not experiencing scarcity),
needs with shorter time horizons must result in positive slack change
perceptions over time, and needs with longer time horizons must
result in negative slack change perceptions over time. Empirically,
we fail to find evidence for this polarization.We continue to measure
both marginal utility and slack change in Study 5 and discuss when
and why time horizon may not affect slack change perceptions in the
Supplemental Materials.

Study 5

Study 5 tested the possibility that myopic, impulsive behavior
occurs in the presence of a temporally proximal need, and only
results in contextually appropriate responses when no temporally
proximal need exists. If the presence of a temporally proximal need
leads to myopic, impulsive decision making, scarcity that threatens
multiple needs should result in intertemporal choices that favor the
present, so long as any need has a shorter time horizon. However, if
responses to scarcity reflect contextually appropriate decisions
reflecting differential perceived utility given the circumstances of
scarcity, responses to scarcity threatening multiple needs should
incorporate the temporal proximity and relative importance of
competing needs. In Study 5, all participants considered two
needs that varied in time horizon and relative importance. Thus,
participants had a (more/less) important need with a shorter time
horizon and a (less/more) important need with a longer time horizon.
In addition to varying the timing of the more important need, this
study orthogonally manipulated scarcity.

When the more important need had a shorter time horizon, we
expected participants facing scarcity to be more likely to select
the smaller, sooner outcome compared to those with resource
sufficiency. However, when the more important need had a longer
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Figure 3
Intertemporal Preferences by Condition in Study 4
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Note. Percentages are estimated marginal means. Error bars indicate 95%
confidence intervals.

2 Note: this confidence interval refers to the index of moderated mediation.
Per Hayes (2022), this is equivalent to the indirect effect of a product in a
mediated moderation model. Note also that we find evidence of mediated
moderation if we instead use a linear regression approach to test for mediated
moderation (Muller et al., 2005).
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time horizon, we expected participants to weigh both the temporal
proximity and relative importance of their needs, and thus be less
likely to prefer the smaller, sooner option compared to people
experiencing scarcity whose more important need had a shorter time
horizon. Thus, in line with the contextually appropriate response
perspective, we predicted that the timing of the more important need
would moderate the effect of scarcity on intertemporal choice.

Method

Study 5 followed a 2 (scarcity: scarcity vs. no scarcity) × 2 (time
horizon of more important need: shorter time horizon vs. longer time
horizon) between-subjects design and was preregistered (https://
aspredicted.org/cn7c3.pdf).

Participants

Because Study 5 has a similar design as Study 2 and Study 4, we
calculated the sample size using Demidenko’s (2007) sample size
calculator based on an effect size (for the interaction) of odds ratio=
0.30 (the smaller of the effect sizes in Study 2 and Study 4), α = .05,
power = 80%. This analysis suggested a minimum sample size of
390 participants. We aimed to recruit 1,200 U.S. individuals on
Cloud Research in exchange for monetary payment, which
exceeded this minimum sample size. Twelve hundred eighty-one
participants opened the study, and 1,213 participants completed the
study. Of the 68 people who did not complete the study, 37 did not
complete enough of the study to get assigned to a condition. The
remaining 31 participants did not vary by condition, all Wald χ2 <
.99, p > .320. There were 95 people who failed the instructional
manipulation check and were excluded from analysis, leaving a final
sample of 1,118 participants (Mage = 41.85, SD = 12.82; 597
women, 511 men, 6 other, Median income = 50–59 K, Median
education = bachelor’s degree). This exclusion did not vary by
condition, all Wald χ2 < 1.75, p > .187.

Procedure

Participants engaged in a mini life simulation. Similar to Study 4,
in this mini life simulation, participants made a series of unrelated
choices (what to watch on television, which apartment to move into,
how to search for summer employment) before the intertemporal

choice. Critically, throughout this simulation, participants learned
about two needs that varied in importance, as operationalized by the
potential consequences of not meeting the need. The less important
need was buying a new television to replace their television that was
glitchy ($800), and the more important need was putting down a
deposit on a new apartment that they needed to move into ($2,100).
In all conditions, participants had one need that required money later
that week and another need that required money approximately
1.5 months later. However, across the time horizon conditions, we
varied which need required money in the shorter versus longer term.
Participants in the “more important need with a shorter time
horizon” condition read that the deposit for their new apartment was
due later that week, and that the television they really wanted to buy
was going to be on sale for Labor Day at the beginning of
September. Participants in the “more important need with a longer
time horizon” condition read that the television they really wanted to
buy was on sale for Amazon Prime day later that week, and that the
deposit for their new apartment was due at the beginning of
September. Note that this study was run in mid-July, during the
week of Amazon Prime day.

In addition to varying which need required money sooner rather
than later, we alsomanipulated perceptions of scarcity. In the control
condition, participants had $5,000 in savings (an adequate amount
of money for both needs). In the scarcity condition, participants had
$500 in savings (an inadequate amount of money for both needs). As
in Study 4, all participants in this simulation acquired additional
part-time summer employment for extra money, and the dependent
measure was an intertemporal choice in which participants decided
whether to get paid a lesser amount upfront this week ($1,500) or a
larger amount at the end of August when the work was complete
($1,650). Full details of the simulation are available in the
Supplemental Materials (Study 5: Complete Study Details).

After completing the simulation, participants rated the perceived
marginal utility of the two different payouts and their slack change
perceptions using the same measures from Study 4 (amounts and
time periods tailored to the current simulation). The order of these
questions was randomized. As a manipulation check for scarcity,
participants indicated the extent to which it seemed like the amount
they had in savings was scarce, limited, or inadequate (7-point scale:
1 = Not at all, 7 = Very much so). To ensure that the need we
intended to be more important was perceived as such, participants
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Figure 4
Marginal Utility and Slack Change by Condition in Study 4
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also indicated whether paying the rental deposit or purchasing the
new television set was more important to them (7-point scale: 1 =
Definitely paying the rental deposit, 7 = Definitely purchasing the
new TV set). Participants also completed an attention check,
described in the Supplemental Materials (Study 5: Complete Study
Details). Last, participants completed demographic information
including age, gender, education, and income.

Results

Manipulation Checks

The scarcity manipulation check was submitted to an ANOVA
with scarcity condition and time horizon of the more important need
entered as factors. As intended, there was a significant effect of
resource scarcity. Participants in the scarcity condition (M = 5.86,
95% CI [5.74, 5.98], SD = 1.28) reported perceiving their savings as
more scarce than did participants in the control condition (M = 3.64,
95%CI [3.52, 3.76], SD= 1.63),F(1, 1114)= 635.76, p< .001, η2p =
.363. There was no effect of time horizon of the more important need,
and no interaction between scarcity and time horizon, both F< 1, p≥
.816, η2p < .001.
With respect to the focal needs, a test against the midpoint

demonstrated that participants believed paying the rental deposit
was more important than buying the new television (M= 1.40, SD=
1.02), t(1,117)=−85.12, p< .001, 95%CI of the difference [−2.66,
−2.54], Cohen’s d=−2.55. The relative importance of the needs did
not vary by condition, all F(1, 1114) ≤ 2.24, p ≥ .135, η2p ≤ .002.
Thus, the manipulation of the time horizon of the more important
need was successful.

Intertemporal Choice

A binary logistic regression on intertemporal choice entering only
scarcity condition (control = 0, scarcity = 1) found a significant
effect of scarcity condition, B = .456, 95% CI [.22, .69], SE = .12,
Wald χ2(1) = 14.29, p < .001, odds ratio = 1.58, such that scarcity
increased participants’ likelihood of selecting the smaller, sooner
option. We then conducted a binary logistic regression on
participants’ selection of the smaller, sooner option as a function
of scarcity (0 = control, 1 = scarcity), time horizon of the more
important need (0 = shorter time horizon, 1 = longer time horizon),
and their interaction. There was a significant effect of scarcity, B =
.75, 95%CI [0.41, 1.10], SE= .17,Wald χ2(1,N= 1,118)= 18.55, p
< .001, odds ratio = 2.12; no significant effect of time horizon of the
more important need, B = −0.10, 95% CI [−0.43, 0.24], SE = .17,
Wald χ2(1, N = 1,118) < 1, p = .568, odds ratio = 0.91; and a
significant interaction, B = −0.58, 95% CI [−1.06, −0.11], SE = .24,
Wald χ2(1,N= 1,118)= 5.75, p= .017, odds ratio= 0.56. Follow-up
contrasts showed that when the more important need had a shorter
time horizon, scarcity increased choice of the smaller, sooner
option, Mean difference = .18, 95% CI [.10, .26], Wald χ2(1, N =
1,118) = 19.41, p < .001, odds ratio = 2.12. However, this
difference was attenuated when the more important need had a
longer time horizon. Specifically, participants in the scarcity (vs.
control) condition were no more likely to select the smaller, sooner

option, Mean difference = .04, 95% CI [−.04, .13], Wald χ2(1, N =
1,118) = 1.00, p = .317, odds ratio = 1.18. Results are shown in
Figure 5.

Perceived Marginal Utility

A linear regression on marginal utility found a significant effect of
scarcity condition, B = −1.25, 95% CI [−1.58, −0.91], SE = .17,
Wald χ2(1, N = 1,118) = 53.07, p < .001, f2 = .05; no significant
effect of time horizon of the more important need, B=−0.16, 95%CI
[−0.49, 0.17], SE = .17, Wald χ2(1, N = 1,118) < 1, p = .349, f2 <
.01; and a significant interaction, B= 1.17, 95% CI [0.70, 1.64], SE=
.24, Wald χ2(1, N = 1,118) = 23.42, p < .001, f2 = .02. Follow-up
contrasts showed that when the more important need had a shorter
time horizon, participants in the scarcity condition were more likely
to see the smaller, sooner option as providing greater marginal utility
than participants in the control condition, Mean difference = −1.24,
95% CI [−1.58, −0.91], Wald χ2(1, N = 1,118) = 53.06, p < .001,
f2 = .05. However, when the more important need had a longer time
horizon, there were no differences in perceivedmarginal utility across
conditions, Mean difference = −.08, 95% CI [−.41, .26], Wald χ2(1,
N = 1,118) = .20, p = .655, f2 < .01. We found support for mediated
moderation using PROCESS macro, Model 7 (95% CI [−2.04,
−0.84], Hayes, 2022). When the more important need had a shorter
time horizon, marginal utility mediated the significant effect of
scarcity on intertemporal choice (95% CI [1.09, 1.98]). However,
when the more important need had a longer time horizon, there was
no significant indirect effect given that there was no significant effect
of scarcity on marginal utility or intertemporal choice (95%CI [−.31,
.51]). See Figure 6. These results, along with those shown in Study 4,
indicate that differences in marginal utility perceptions explain
whether, and in what direction, scarcity impacts intertemporal choice.

Slack Change Over Time

Slack change was calculated by subtracting perceived slack in the
current period from perceived slack in the later period such that
positive numbers indicate beliefs of positive slack change over time.
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Figure 5
Intertemporal Preferences by Condition in Study 5
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A linear regression on slack change found a significant effect of
scarcity condition, B = 0.29, 95% CI [0.30, 0.56], SE = .13, Wald
χ2(1, N = 1,118) = 4.77, p = .029, f2 < .01. There was neither a
significant effect of time horizon of the more important need, B =
−0.01, 95% CI [−0.27, 0.25], SE = .13, Wald χ2(1, N = 1,118) < 1,
p = .950, f2 < .01; nor an interaction, B = 0.14, 95% CI [−0.23,
0.51], SE = .19, Wald χ2(1, N = 1,118) < 1, p = .466, f2 < .01.
See Figure 6. Thus, those experiencing scarcity expected greater
relative slack in the future than in the present, regardless of the time
horizon of the more important need, and we did not find evidence for
mediated moderation (95% CI [−0.07, 0.03]; Hayes, 2022,
PROCESS macro, Model 7, with 10,000 bootstrap samples).

Discussion

Study 5 found that both the temporal proximity and relative
importance of needs influenced intertemporal decisions under
scarcity. When the more important need required resources in the
shorter term, scarcity increased preference for the smaller, sooner
option. However, there was no effect of scarcity on intertemporal
choice when the more important need required resources in the
longer term, even though a temporally proximate need was
threatened. Differences in perceptions of marginal utility mediated
the interaction between scarcity and the time horizon of the more
important need. Similar to Study 4, Study 5 did not find empirical
evidence for the role of slack change perceptions, which is discussed
in more detail in the Supplemental Materials.
We note that in this study, as often is the case in life, the more

important need differed in type (i.e., television vs. rent deposit) as
well as cost ($800 vs. $2,100), and thus each of these factors may
have exerted an influence on the perceived utility of intertemporal
choice outcomes.We suspect, however, that the type of need is more
influential than the cost (e.g., people facing scarcity are unlikely to
prioritize a more costly cable bill over a less costly electric bill).

General Discussion

Understanding experiences of scarcity is critical, particularly as
factors in society—climate change affecting water and food
supplies, inflation impacting cost-of-living, and more targeted
forms of advertising increasingly manufacturing perceived needs—
produce never ending triggers of perceived scarcity. Numerous
findings demonstrate that people make decisions that favor shorter
term outcomes over longer term outcomes when they feel their
resources are scarce (e.g., Mullainathan & Shafir, 2013; Zhao &
Tomm, 2018). The current work distinguishes between two
competing perspectives for why this effect occurs by examining
whether the time horizon of needs threatened by scarce resources
moderates the effect of scarcity on intertemporal choice. Our results
demonstrate that the time horizon of threatened needs is an
important determinant of the effect of scarcity on intertemporal
choice, suggesting that responses to scarcity are more aligned with
the contextually appropriate response perspective, rather than the
impulsive, myopic perspective. This distinction underscores the
importance of understanding contextual variation among experi-
ences of scarcity, suggests that decision-making approaches under
scarcity are less thoughtless than assumed by the impulsive, myopic
account, and offers recommendations for interventions aimed at
changing behavior under scarcity.

Summary of Findings

Five studies demonstrated that the time horizon of needs threatened
by scarcity is an important determinant of how perceptions of scarcity
affect intertemporal choice. Study 1 leveraged archival data and
found that the relationship between naturally occurring perceptions of
scarcity and increased preferences for smaller, sooner outcomes was
attenuated when threatened needs had a longer time horizon. Study 2
manipulated perceived scarcity, used exogenously determined time
horizons (i.e., wedding dates), and found that perceived scarcity
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Figure 6
Marginal Utility by Condition in Study 5
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increased (decreased) preference for larger, later outcomes when time
horizons were longer (shorter). Study 3 provided evidence that this
polarization was not due to heightened focus on needs leading to
greater attention to and preference for any outcome occurring in the
same time period of threatened needs. The time horizon of threatened
needs only impacted intertemporal choices under scarcity when the
intertemporal choice outcomes could help address threatened needs.
Study 4 replicated the polarizing effect of time horizon on the

relationship between scarcity on intertemporal choice in a life
simulation paradigm where both scarcity and time horizon were
exogenously manipulated. Moreover, Study 4 measured potential
process mechanisms, finding that perceptions of marginal utility
explained the polarizing effect of scarcity on intertemporal choice.
Finally, Study 5 found that the moderating effect of time horizon
was not due to the presence versus absence of a temporally
proximate need. When people had multiple needs that differed in
both time horizon and importance, and the more important need had
a longer (vs. shorter) time horizon, perceived scarcity did not
increase selection of the smaller, sooner option. Moreover, in line
with Study 4, Study 5 showed that this moderation was mediated by
perceptions of marginal utility, suggesting that participants with
scarce resources aimed to maximize utility across their threat-
ened needs.
All our results are consistent with the perspective that responses to

scarcity reflect differences in the perceived utility of intertemporal
choice outcomes given the needs threatened by scarcity. In the two
studies (Studies 1 and 5) that found an attenuation rather than a
reversal of the relationship between scarcity and intertemporal
choice, the larger, later option was not perceived as providing
greater marginal utility than the smaller, sooner option when the
time horizon was longer. In Study 5, we measured marginal utility
perceptions directly within the study and found support for
mediation. Because the Federal Reserve Bank of Philadelphia did
not collect marginal utility perceptions (Study 1), we measured
perceived marginal utility in this paradigm using a posttest. We
assigned participants to a control condition (i.e., plenty of money) or
one of two scarcity conditions (i.e., concern over making ends meet)
that differed in time horizon (i.e., 3 vs. 12 months), andmeasured the
perceived marginal utility of the intertemporal choice options from
Study 1. Mirroring the intertemporal preferences found in Study 1,
participants in the scarcity (vs. control) condition perceived the
smaller, sooner option as providing more marginal utility than the
larger, later option when the time horizon was shorter, and this effect
was attenuated but not reversed when the time horizon was longer
(see Supplemental Posttest 3). In Supplemental Study 2, we provide
further evidence for the role of marginal utility perceptions by
varying the perceived marginal utility of the choice options while
holding constant the time horizon of the need threatened by scarcity.
Our results consistently demonstrate that perceptions of scarcity
encourage people to select options that they believe will maximize
their utility given the conditions of scarcity, in line with the
contextually appropriate response perspective of scarcity.

Implications: Scarcity

By incorporating the time horizon of threatened needs, our results
integrate seemingly contradictory findings regarding the effects of

inadequate resources. For instance, the poorest people in society are
more likely to have needs with shorter time horizons (e.g., food and
shelter). Thus, increased preferences among the poor for smaller,
sooner outcomes such as high interest rate loans is consistent with
poor people trying to meet their shorter term survival needs, which
does not require impulsivity. In contrast, increased resource
conservation efforts among individuals experiencing scarcity is
typically exhibited in contexts in which the time horizon of
threatened needs is longer. For instance, water conservation is
typically a concern when there is sufficient water for immediate
needs, but insufficient water for the future if consumed at the same
rate. Thus, preference for and concern about the future can be
explained by the longer time horizon of needs in these contexts.

Our work also advances a more formal theory of when and why
the poor will at times display future-oriented behavior. The poor can
value a broader range of unmet needs that go beyond food and
shelter (Schroeder & Epley, 2020), and research finds that the poor
do save money in some situations, such as when they have a specific
expense in mind compared to when they do not (e.g., A. V. Banerjee
& Duflo, 2007). Indeed, although some findings from Shah et al.
(2012) are suggestive of the myopic, impulsive perspective (i.e.,
decreased cognitive functioning), the authors suggest that the poor
may save in some situations because they are focused on addressing
their problems. Thus, savings among the poor likely reflects the
prioritization of needs perceived as having longer time horizons.

The current work has implications for what types of interventions
are likely to be effective. The myopic, impulsive perspective of
scarcity implies that asking people to think about the consequences
of their decisions or reminding them about potential consequences
will encourage more future-oriented behavior. In contrast, our
research suggests that reminders about the future may be effective,
but only to the extent that they change the perceived utility of the
intertemporal options. In line with this proposition, field experi-
ments testing the effectiveness of reminders on savings rates in less
developed countries found that reminders were not always effective,
and were effective only when the reminder changed the perceived
current or future benefits of the savings behavior (e.g., provided a
financial incentive to save money; Karlan et al., 2016). Our research
further suggests that interventions that change the relative
importance of needs over time (e.g., making retirement more
important; Bartels & Rips, 2010; Hershfield et al., 2011) or provide
alternative means to meet threatened needs (e.g., cash transfers;
Fiszbein & Schady, 2009) are likely to be particularly effective
among people experiencing scarcity.

The current research offers predictions about how effects of
scarcity may differ across situations or across time. For example,
feelings of scarcity are believed to increase with economic
development, prompted by a broader range of needs and wants
that go beyond food and shelter (Raiklin & Uyar, 1996, p. 54).
Indeed, research on poverty in more developed countries identifies
those in poverty by the inability to afford a much broader range of
consumption needs (e.g., indoor toilet, a washing machine, a hobby
or leisure activity, celebrations on special occasions; e.g., Callan et
al., 1993; Mack & Lansley, 1985). Importantly, these needs have
more variation with respect to time horizon. Our findings suggest
that effects of scarcity may be less consistent in more developed
countries, and that the effects of perceived scarcity may become less
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predictable over time as globalization and technological advance-
ments further increase variation in consumption needs.
Differences in needs and the cost of obtaining those needs (e.g.,

cost of living differences) may help explain why income is not a good
indicator of perceptions of financial scarcity (e.g., Gasiorowska,
2014; Smith, 2018). Indeed, in the data we received from the Federal
Reserve Bank of Philadelphia’s CFI, income was more strongly
correlated with demographic variables such as being older (age; r =
.16), female (gender; r = −.33), and more educated (education; r =
.53) than with scarcity perceptions (r = −.10; for greater explication
of why objective financial measures often differ from subjective
assessments, see Tully & Sharma, 2022). Thus, rather than using the
sheer number of available resources (e.g., income) as a proxy for
scarcity, we examined scarcity perceptions specifically, and did so by
measuring perceptions of scarcity, increasing the salience of needs
for which people did not have sufficient resources, and reducing the
level of participants’ resources to an insufficient amount while
holding constant the same underlying demands. We speculate,
however, that income may be a more reasonable proxy for scarcity
perceptions within societies or populations with relatively homoge-
nous needs.

Statement of Limitations

The current research demonstrated that time horizon of threatened
needs is an important determinant of the effect of scarcity on
intertemporal choice, suggesting that intertemporal decisions under
scarcity reflect contextually appropriate attempts to maximize
perceived utility of the choice rather than impulsive, myopic
behavior. Our conclusions about the moderating role of time horizon
of threatened needs achieved high statistical power across a variety
of operationalizations of scarcity and measurements of intertem-
poral choice and should be generalizable across populations with
different demographic and geographic characteristics. However,
whether the effect of scarcity on intertemporal choice when the time
horizon was longer resulted in a significant reversal was not
observed in all studies. Although marginal utility perceptions
mirrored the result of the intertemporal choices participants made,
which is in line with the contextually appropriate response
perspective of scarcity, we did not systematically study how
individual and situational factors impact marginal utility percep-
tions. In addition, we did not incorporate other potential factors that
may accompany experiences of scarcity and contribute to the effect
of scarcity on intertemporal choice (e.g., visceral states, feelings of
uncertainty or stress, and childhood experiences). See Table of
Limitations for summarized limitations (Table 1).

Future Research

Our results demonstrate the moderating role of the time horizon of
needs across a variety of operationalizations of scarcity and
measurements of need timing. Conceptual replications in the
Supplemental Materials rule out additional alternative explanations
such as the effect being a function of having participants think of one
specific need (Supplemental Study 4) or greater systematic thinking
due to an induced negative mood (Supplemental Study 5). Despite
these results, it is possible that perceived scarcity results in more
myopic, impulsive decision making in some contexts. For example,

people experiencing more acute instances of perceived scarcity may
be more likely to experience visceral states (e.g., extreme hunger,
thirst, or drug withdrawal), which have been shown to lead to short-
sighted decisions (e.g., Loewenstein, 1996). Moreover, uncertainty,
stress, or negative affect may exert independent effects on cognitive
functioning or intertemporal choice, and be more likely to arise in
some situations of scarcity (Adamkovič&Martončik, 2017; Mani et
al., 2020). Finally, it is possible that people who grow up in poverty
react more impulsively when faced with scarcity due to differences
in stress or perceived control (Griskevicius et al., 2013; Mittal &
Griskevicius, 2014), or because they are surrounded by people
making more present-focused decisions and aim to be more similar
to them for social connectedness (Stephens et al., 2007). Integrating
these findings with those presented in the current research suggests
the need to distinguish effects of scarcity perceptions from effects of
other factors that may be likely to occur in some situations of
scarcity, and to further explore heterogeneity in responses to scarcity
that may arise due to variation across threatened needs, contexts, or
individual differences.

The identification of moderators is crucial for understanding
scarcity effects, particularly given the concerns over replication in
this research area (e.g., Camerer et al., 2018; O’Donnell et al., 2021).
Our work shows that if critical moderators are not identified,
replications can be misinterpreted. Indeed, in many of our studies
(Studies 2–4 and Supplemental Study 2), we failed to find an overall
effect of perceived scarcity on intertemporal choice. In our studies,
only when we included the time horizon of threatened needs and
examined situations in which scarcity threatened needs with shorter
time horizons, did we replicate previous research. Our research thus
suggests that identifying moderators is an important direction for
future work on scarcity.

Future research ought to consider how people prioritize
threatened needs. All else equal, imminence is likely to influence
prioritization—for instance, eating today is likely more important
than eating tomorrow. However, other potential factors, such as how
needs are framed (e.g., as a means or a goal; Shaddy & Fishbach,
2018), have been shown to impact people’s willingness to invest in
outcomes. Future research may examine other differences across
needs and how individual and situational factors impact the
prioritization of needs.

Concluding Remarks

The current research demonstrates that intertemporal decisions
under scarcity depend critically on the needs threatened by scarce
resources. By incorporating the time horizon of threatened needs as
a factor influencing intertemporal choices under scarcity, we
distinguish between two perspectives on the relationship between
scarcity and intertemporal choice. Our findings suggest that
intertemporal decisions under scarcity reflect contextually appro-
priate attempts to maximize perceived utility given the needs
threatened by scarcity rather than myopic, impulsive decision
making resulting from impaired cognitive functioning or lacking
willpower. The current work highlights the importance of
understanding differences across experiences of scarcity into
investigations of scarcity, and contributes to the ongoing debate
regarding why scarcity perceptions affect intertemporal choice.
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Table 1
Limitations

Dimension Assessment

Internal validity
Is the phenomenon diagnosed with experimental
methods?

Yes

Is the phenomenon diagnosed with longitudinal
methods?

No

Were the manipulations validated with manipulation
checks, pretest data, or outcome data?

Manipulation checks in Study 2, Study 3, Study 4, and Study 5.

What possible artifacts were ruled out? We ruled out the possibility that our results were due to individual differences in patience of
impulsivity (Study 2), a mere focus on the time period associated with a threatened need
(Study 3), mere salience of a need that requires resources (Study 4), and the presence
versus absence of a temporally proximal need (Study 5). Our Supplemental Studies also
showed that our results were not a function of having participants think of a specific need
(Supplemental Study 4) or a negative mood induced by the scarcity manipulation
(Supplemental Study 5).

Statistical validity
Was the statistical power at least 80%? It was for all interactions.
Was the reliability of the dependent measure established
in this publication or elsewhere in the literature?

Yes, our intertemporal choice measures were similar to those in the literature.

If covariates are used, have the researchers ensured they
are no affected by the experimental manipulation
before including them in comparisons across
experimental groups?

Not applicable

Were the distributional properties of the variables
examined and did the variables have sufficient
variability to verify effects?

Yes

Generalizability to different methods
Were different experimental manipulations used? Yes. We manipulated scarcity perceptions by having participants consider the demand on

their resources (Study 2), by varying the type of resources participants experienced scarcity
for (Study 3), and by changing the amount of available resources while holding constant
the demands on the resources (Study 4 and Study 5).

Generalizability to field settings
Was the phenomenon assessed in a field setting? Yes. Study 1 used correlational survey data from the Consumer Finance Institute at the

Federal Reserve Bank of Philadelphia. Study 2 examined the phenomenon among
consumers planning an upcoming wedding recruited through Facebook.

Are the methods artificial? Except for Study 4 and Study 5 which use an immersive life simulation task, all studies
examined scarcity perceptions associated with participants’ real needs in their life (e.g.,
wedding expenses among those engaged to be married). In addition, the intertemporal
choices in Study 2 and Study 3 were incentive-compatible. Thus, the methods we used are
not artificial.

Generalizability to times and populations
Are the results generalizable to different years and
historic periods?

This was not tested, but we believe our results are likely generalizable because the processes
we examined are not likely to be sensitive to different years or historic periods.

Are the results generalizable across populations
(e.g., different ages, cultures, or nationalities)?

We used U.S. samples only, but we believe our results are likely generalizable across
different populations because the processes we examined are not likely to be subject to
cultural or demographic differences.

Theoretical limitations
What are the main theoretical limitations? Our studies distinguished between two competing perspectives on the relationship between

scarcity and intertemporal choice by examining the moderating role of the time horizon of
threatened needs. However, limitations include (a) the lack of consideration of additional
factors that may contribute to the effect of scarcity on intertemporal choice in some
contexts such as visceral states, feelings of uncertainty or stress accompanied by scarcity
perceptions, and childhood experiences, and (b) the lack of a more systematic investigation
of the situational and individual factors, other than need importance and need imminence,
that may influence marginal utility perceptions, especially when multiple needs are
threatened. Finally, we primarily examined monetary scarcity. Potential differences across
resources (e.g., time, water, food, energy, money) that are scarce could impact findings.
For example, Supplemental Study 3 suggests the fungibility of resources may affect
considerations of slack change over time.
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