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Price Promotions Cause Impatience
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Abstract
In this research, the authors propose that incidental exposure to price promotions can cause downstream impatience in an
unrelated domain. Specifically, price promotions trigger reward seeking—a general motivational state—and reward seeking, in
turn, yields impatience. Seven experiments (N ¼ 1,795) demonstrate how incidental exposure to price promotions can cause
greater willingness to pay to avoid waiting (Experiments 1a and 1b), shorter actual wait times (Experiments 2, 3b, and 5), greater
propensity to break a rule to save time (Experiment 3a), and greater discounting in a consequential intertemporal choice
(Experiment 4). Consistent with this account, the effect is both more pronounced for people with greater reward sensitivity
(Experiments 3a and 3b) and mediated by reward seeking (Experiment 4). Finally, a conceptual replication in a field setting
underscores the external validity and managerial relevance of the findings (Experiment 5).
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Price promotions—temporary and tangible monetary incen-

tives intended to influence consumer decision making (Chan-

don, Wansink, and Laurent 2000)—serve as a key shopper

marketing tool. Managers use them to increase sales (Neslin

2002), price discriminate (Blattberg, Eppen, and Lieberman

1981; Narasimhan 1988; Varian 1980), clear inventory (Pashi-

gian and Bowen 1991), induce brand switching (Dodson, Tyb-

out, and Sternthal 1978; Raghubir and Corfman 1999), and

increase purchase quantity (Gupta 1988). But might their fre-

quent use change the judgments and behaviors of consumers in

unexpected ways?

In this research, we suggest that incidental exposure to price

promotions can cause impatience in an unrelated domain. We

explain that price promotions trigger reward seeking—a gen-

eral motivational state—and reward seeking, in turn, yields

impatience. This account builds on previous work demonstrat-

ing that price promotions serve as reward cues for consumers

(Wadhwa, Shiv, and Nowlis 2008), and reward cues can acti-

vate a general motivational state (i.e., reward seeking) that

causes impatience (Li 2008). Thus, while much of the literature

on price promotions has focused on the numerous immediate

benefits they provide to consumers (e.g., Chandon, Wansink,

and Laurent 2000; Lee and Ariely 2006), we explore and pro-

vide evidence for a novel downstream consequence:

impatience.

That exposure to a price promotion in one context can pro-

duce impatience in a separate context is a critical implication

for marketing practice because price promotions have become

ubiquitous. Television commercials, website banners, direct

mail flyers, promoted tweets, highway billboards, sponsored

Facebook posts, radio advertisements, mobile phone pop-ups,

newspaper inserts, retail storefronts, pizza boxes, backseat taxi

screens, email spam, and even digital displays on gas station

pumps all frequently advertise price promotions, which have

become a pervasive feature of everyday life. Our work, there-

fore, characterizes a potentially negative, unintended, unanti-

cipated, and wide-ranging consequence of their frequent use.

In the following sections, we further explicate our theoreti-

cal framework. We then report seven experiments examining

how price promotions cause impatience—even when people do

not actually take advantage of a real and accessible price pro-

motion and even when impatience is measured in an unrelated

domain.

Theoretical Background

In addition to offering cost savings, price promotions also yield

various nonmonetary benefits for consumers, which can be

characterized as either hedonic (e.g., opportunities for value
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expression, entertainment, exploration) or utilitarian (e.g., per-

ceived enhanced quality, convenience; Chandon, Wansink, and

Laurent 2000). In addition, price promotions can lead consu-

mers to feel like “smart shoppers” when taking advantage of

deals (Raghubir, Inman, and Grande 2004; Schindler 1998),

serving as a potential source of transaction utility (Lichtenstein,

Netemeyer, and Burton 1990; Thaler 1985). Consequently, a

significant body of work has focused on identifying individual

differences in consumers’ sensitivity to price promotions (e.g.,

Blattberg and Neslin 1990; Lichtenstein, Ridgway, and Nete-

meyer 1993).

Price Promotions Trigger Reward Seeking

Critically, because price promotions provide numerous mone-

tary and nonmonetary benefits (Chandon, Wansink, and Laurent

2000), they serve as reward cues for consumers. For example,

previous research has found that people primed to seek rewards

are attracted to products that are on sale, but not to identical

products that are not on sale (Wadhwa, Shiv, and Nowlis

2008). And reward cues (i.e., stimuli with high incentive value),

in turn, can activate a general motivational state, which enhances

subsequent reward-seeking intentions and behaviors (Berridge

2004; Kambouropoulos and Staiger 2001; Wadhwa, Shiv, and

Nowlis 2008). Thus, for example, sampling a reward cue (e.g.,

sugary fruit punch) magnifies appetitive desire not only for cue-

specific stimuli (e.g., more fruit punch) but also for broader

drive-specific rewards (e.g., a different sugary beverage) and

anything else that is potentially rewarding (e.g., chocolate cake,

a massage, a vacation in Bora Bora).

Furthermore, the notion that price promotions serve as

reward cues and trigger reward seeking is consistent with

research demonstrating that they both cause purchase decisions

to be driven by affect (i.e., rather than by information process-

ing; Aydinli, Bertini, and Lambrecht 2014) and evoke positive

affective responses from consumers. For example, price pro-

motions can elevate consumers’ moods (Heilman, Nakamoto,

and Rao 2002), enhance immediate consumption enjoyment of

purchased products (Lee and Tsai 2014), and result in more

positive impressions of not only on-sale products but also unre-

lated products (Naylor, Raghunathan, and Ramanathan 2006).

In this research, we argue that these positive affective

responses to price promotions contribute to the activation of

a general motivational state (i.e., reward seeking). This predic-

tion is further consistent with neuroscience research suggesting

a biological basis for the relationship between monetary incen-

tives and reward seeking (Knutson et al. 2001; Lea and Webley

2006; Pessiglione et al. 2007).

Reward Seeking Causes Impatience

A separate literature, meanwhile, has demonstrated that the

activation of a general motivational state (i.e., reward seeking)

can cause people to seek immediate gratification and thereby

exhibit impatience. Specifically, previous research finds that

people engaged in reward seeking become more present

oriented. As a result, they choose smaller-sooner (vs. larger-

later) options, prefer vices (to virtues), and make more sponta-

neous purchase decisions (Li 2008). In a similar vein, when a

general reward circuitry is activated in one context (e.g., when

participants view erotic photographs or touch underwear

belonging to the opposite gender), impatience can result in a

separate, unrelated context (e.g., higher discount rates implied

by monetary intertemporal choices; Festjens, Bruyneel, and

Dewitte 2014; Van den Bergh, Dewitte, and Warlop 2008; cf.

Kim and Zauberman 2013). Together, these findings character-

ize impatience as an important consequence of reward seeking.

Present Research

In this research, we build on previous work demonstrating that

price promotions serve as reward cues for consumers

(Wadhwa, Shiv, and Nowlis 2008), and reward cues can acti-

vate a general motivational state (i.e., reward seeking) that

causes impatience (Li 2008). Thus, we bridge two previously

separate literatures to link price promotions and impatience.

Importantly, as noted, consumers need not actually take advan-

tage of price promotions for the hypothesized effect to arise.

For example, previous research finds that merely incidental

exposure to reward cues (e.g., the scent of cookies) can never-

theless induce greater intertemporal discounting (Experiment 2

in Li [2008]). Similarly, in our hypotheses and experiments, we

examine only incidental exposure to price promotions (i.e.,

participants do not actually save money on a real purchase).

To that end, we first test the following hypothesis:

H1: Incidental exposure to price promotions causes

impatience.

Our account proposes reward seeking as the underlying

mechanism. Two theoretical implications follow. First, people

with higher predisposed sensitivity to reward cues should react

more intensely to price promotions. One relevant measure of

reward sensitivity is the Behavioral Activation System (BAS)

scale, which has been linked to affective response tendencies

for impending rewards (Carver and White 1994). Therefore,

the focal effect should be moderated by reward sensitivity

(i.e., BAS scores). In particular, it should be stronger for people

who are high, rather than low, on the BAS scale:

H2: Reward sensitivity moderates the effect of incidental

exposure to price promotions on impatience, such that those

with high reward sensitivity exhibit more impatience than

those with low reward sensitivity.

Second, reward seeking should play a mediating role:

H3: Reward seeking mediates the effect of incidental expo-

sure to price promotions on impatience.

We conducted seven experiments (see Table 1) to test this

account. Experiments 1a and 1b examine whether incidental

exposure to price promotions increases willingness to pay
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(WTP) to avoid waiting (i.e., impatience; H1), while Experi-

ment 2 examines actual wait times (H1). Experiments 3–5

replicate the focal effect and shed light on the proposed

mechanism. In particular, Experiment 3a tests moderation

by reward sensitivity (i.e., BAS scores; H2) and measures a

social consequence of impatience (i.e., willingness to break a

rule to save time). Experiment 3b replicates this moderation

by reward sensitivity and examines actual wait times (H2).

Experiment 4 tests the mediating role of reward seeking

(H3), and Experiment 5 provides a conceptual replication in

a field setting (H1).

Experiments 1a and 1b: Price Promotions
Cause Greater WTP to Avoid Waiting

We designed Experiments 1a and 1b to test whether exposure

to price promotions causes impatience (H1). Specifically, we

manipulated exposure to price promotions using different pos-

ter advertisements and measured WTP to avoid waiting.

Experiments 1a and 1b were identical, with one exception:

we presented price promotions tied to hedonic products in

Experiment 1a and price promotions tied to utilitarian products

in Experiment 1b. We tested both hedonic and utilitarian prod-

ucts to bolster the generalizability of any potential effect. We

predicted that irrespective of product type, exposure to price

promotions would increase WTP to avoid waiting (i.e., increase

impatience).

Method

In Experiment 1a, a total of 83 U.S.-based Amazon Mechanical

Turk (MTurk) workers (Mage ¼ 35.19 years; 54 women, 29

men) participated in exchange for $.50. In Experiment 1b, a

total of 209 MTurk workers (Mage ¼ 34.58 years; 113 women,

Table 1. Overview of Experiments.

Experiment 1a (N = 74 MTurk Workers; Mage = 36.18 Years; 51 Women, 23 Men)
Promotions (N ¼ 35) Control (N ¼ 39) Test Sig.

DV: WTP to avoid waiting, in dollars and cents 14.51 (1.88) 8.54 (1.04) F(1, 72) ¼ 8.12 **
Main finding(s): Price promotions tied to hedonic products increased WTP to avoid waiting.

Experiment 1b (N = 199 MTurk Workers; Mage = 34.53 Years; 110 Women, 89 Men)
Promotions (N ¼ 97) Control (N ¼ 102) Test Sig.

DV: WTP to avoid waiting, in dollars and cents 12.66 (.98) 10.09 (.79) F(1, 197) ¼ 4.20 *
Main finding(s): Price promotions tied to utilitarian products increased WTP to avoid waiting.

Experiment 2 (N = 91 College Students; Mage = 24.26 Years; 32 Women, 59 Men)
Promotions (N ¼ 44) Control (N ¼ 47) Test Sig.

DV: Actual wait time in log-seconds 3.33 (.16) 3.75 (.15) F(1, 89) ¼ 3.81 y

Main finding(s): Price promotions tied to electronics reduced actual wait times on a loading screen.

Experiment 3a (N = 298 MTurk Workers; Mage = 31.79 Years; 108 Women, 190 Men)
Promotions (N ¼ 147) Control (N ¼ 151) Test Sig.

DV: Willingness to break a rule to save time (seven-point scale) 4.68 (.18) 4.11 (.18) t(294) ¼ 2.17 *
Main finding(s): Price promotions tied to electronics increased willingness to break a rule to save time. This effect was moderated by reward

sensitivity (BAS scores).

Experiment 3b (N = 140 College Students; Mage = 20.90 Years; 79 Women, 59 Men, 2 Undisclosed)
Promotions (N ¼ 68) Control (N ¼ 72) Test Sig.

DV: Actual wait time (log-seconds) 2.64 (.06) 2.82 (.07) t(136) ¼ 2.26 *
Main finding(s): Photographs depicting price promotions reduced actual wait times when a screen was loading. This effect was moderated by

reward sensitivity (BAS scores).

Experiment 4 (N = 400 MTurk Workers; Mage = 37.82 Years; 189 Women, 211 Men)
Promotions (N ¼ 207) Control (N ¼ 193) Test Sig.

DV: Willingness to discount a gift card to receive it immediately, in log-
transformed dollars and cents

1.83 (.10) 1.38 (.09) t(398) ¼ 3.33 ***

Main finding(s): Price promotions tied to a credit card offer increased discounting in a consequential intertemporal choice. This effect was
mediated by reward seeking.

Experiment 5 (N = 254 Food Court Visitors; Mage = 25.54 Years; 86 Women, 166 Men, 2 Undisclosed)
Promotions (N ¼ 128) Control (N ¼ 126) Test Sig.

DV: Actual time spent ordering and purchasing food, in log-minutes 1.43 (.04) 1.53 (.04) t(249) ¼ 1.92 y

Main finding(s): Price promotions tied to a credit card offer reduced actual time spent in a food court.

yp < .10.
*p < .05.
**p < .01.
***p < .001.
Notes: Values for the promotions and control groups are given as mean (SE). DV ¼ dependent variable.
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96 men) participated in exchange for $.35. Experiments 1a and 1b

employed a 2 (condition: promotions vs. control; between-sub-

jects) � 3 (wait time: 30 minutes vs. 60 minutes vs. 90 minutes;

within-subjects) mixed design. We manipulated exposure to price

promotions with a poster evaluation task and measured WTP to

avoid waiting each of the three different wait times.

First, all participants were randomly assigned to either the

promotions condition or the control condition and evaluated a

poster according to several criteria (e.g., overall design, infor-

mation clarity, product attractiveness; see the Web Appendix

for stimuli). The poster evaluated in each condition offered the

descriptions, advertised prices, and accompanying images for

several common consumer products and were identical, with

one exception: depending on the condition, participants viewed

either just the advertised prices for the products (control con-

dition) or both the advertised prices and “regular,” undis-

counted prices for the products (promotions condition). For

example, in Experiment 1a, both posters contained the descrip-

tion, price, and image of a can of Pringles potato chips. In the

control condition, the advertised price of $1.25 was listed

alongside the description of the product. In the promotions

condition, the same advertised price of $1.25 was listed along-

side the description of the product, in addition to a regular,

undiscounted price listed below the description of the product:

“Regular: $1.59.” Thus, we held advertised prices constant

between conditions and, to increase the salience of price dis-

counts in the promotions condition, introduced regular, undis-

counted prices. In Experiment 1a, the products were primarily

hedonic (e.g., popcorn, potato chips, chocolate); in Experiment

1b, the products were primarily utilitarian (e.g., toothpaste,

highlighters, bottled water).

Next, in a purportedly unrelated follow-up questionnaire, all

participants answered a series of questions in response to a

scenario describing an opportunity to pay money to avoid wait-

ing (adapted from Leclerc, Schmitt, and Dube 1995). Specifi-

cally, participants read: “Imagine you are waiting at a bus

station, and the next scheduled arrival for the bus you need

to take, Bus B, is in 30 minutes. Buses arrive exactly on time.

The station attendant notices you are waiting and informs you

that an earlier bus running the same route, Bus A, has been

delayed and is about to depart. One open seat in Bus A is now

available. The trip will take the same amount of time, and Bus

A is identical to Bus B.” We then asked participants to indicate

how much they would be willing to pay to avoid waiting the 30

minutes: “Suppose that the ride on Bus B would cost you $20.

How much extra would you be willing to pay to board Bus A so

that you don’t have to wait for Bus B to arrive?” Participants

then indicated, in an open text field, how much they would be

willing to pay to avoid waiting the 30 minutes. Next, partici-

pants assumed that the wait time would instead be 60 minutes

(“Now, suppose that Bus B is scheduled to arrive in 60 minutes

instead of 30 minutes”) and similarly indicated how much they

would be willing to pay to avoid waiting the 60 minutes.

Finally, participants assumed that the wait time would instead

be 90 minutes (“Finally, suppose that Bus B is scheduled to

arrive in 90 minutes”) and again indicated how much they

would be willing to pay to avoid waiting the 90 minutes.

Results and Discussion

Prior to analyzing the data, we removed observations for which

WTP responses across the increasing wait times did not

increase monotonically. That is, we removed observations for

which WTP to avoid waiting 30 or 60 minutes exceeded WTP

to avoid waiting 60 or 90 minutes, respectively (nine observa-

tions in Experiment 1a and ten observations in Experiment 1b).

This exclusion rule was established a priori and intended to

serve as a comprehension check.

In Experiment 1a, as predicted (H1), a condition (promo-

tions vs. control)� wait time (30 minutes vs. 60 minutes vs. 90

minutes) mixed analysis of variance (ANOVA) revealed a

main effect of condition (F(1, 72) ¼ 8.12, p ¼ .006), such that

participants in the promotions condition exhibited more impa-

tience (i.e., expressed greater WTP to avoid waiting) than did

participants in the control condition (see Table 2). We did not

Table 2. Experiments 1a and 1b: Mean (SD) of Impatience (WTP to Avoid 30-Minute, 60-Minute, and 90-Minute Wait Times), by Condition.

Impatience Measure

Experiment 1a (Hedonic Products Poster)

Promotions Control Test Sig.

WTP 30 minutes $9.23 ($9.11) $4.64 ($5.57) F(1, 72) ¼ 6.99 **
WTP 60 minutes $14.73 ($10.58) $8.44 ($6.04) F(1, 72) ¼ 10.13 **
WTP 90 minutes $19.57 ($14.78) $12.54 ($9.24) F(1, 72) ¼ 6.16 *

Impatience Measure

Experiment 1b (Utilitarian Products Poster)

Promotions Control Test Sig.

WTP 30 minutes $7.97 ($7.91) $5.69 ($5.42) F(1, 197) ¼ 5.69 *
WTP 60 minutes $12.82 ($9.96) $10.25 ($8.24) F(1, 197) ¼ 3.98 *
WTP 90 minutes $17.19 ($12.12) $14.33 ($11.35) F(1, 197) ¼ 2.94 y

yp < .10.
*p < .05.
**p < .01.
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observe a two-way interaction (F(2, 144) ¼ 1.77, p ¼ .175).

Similarly, in Experiment 1b, as predicted (H1), a condition

(promotions vs. control) � wait time (30 minutes vs. 60

minutes vs. 90 minutes) mixed ANOVA revealed a main

effect of condition (F(1, 197) ¼ 4.20, p ¼ .042), such that

participants in the promotions condition exhibited more

impatience (i.e., expressed greater WTP to avoid waiting)

than did participants in the control condition (see Table 2).1

We did not observe a two-way interaction (F(2, 394) ¼ .26,

p ¼ .773).

The results of Experiments 1a and 1b provide initial evi-

dence for our account: exposure to price promotions caused

impatience (H1). Participants were willing to pay more to avoid

waiting when we made discounts salient.

We should note, however, that although the manipula-

tion did not involve actual discounts (i.e., participants did

not actually save any money), a rival account could argue

that the salience of discounts in the promotions condition

implied to participants that they had saved money (or

would in the future save money) and thus could afford to

pay more to avoid waiting (i.e., a “house money” effect;

Thaler and Johnson 1990). A separate alternative explana-

tion can be characterized by anchoring: the regular, undis-

counted prices listed in the promotions condition were

greater than the advertised prices and thus could have

inflated WTP to avoid waiting. Therefore, to rule out both

a “house money” account and an anchoring explanation, in

Experiment 2 we measured a nonmonetary, consequential

form of impatience.

Experiment 2: Price Promotions Reduce
Actual Wait Times

We designed Experiment 2 to examine the effect of exposure to

price promotions on a different expression of impatience:

actual wait times (H1). In addition, we conducted Experiment

2 in a field setting, where wait times reflect a particularly

meaningful, consequential behavior for participants, given that

the opportunity cost of waiting is higher in the field than in a

lab setting. We again presented participants with different pos-

ter advertisements and predicted that exposure to price promo-

tions would decrease actual wait times (i.e., increase

impatience).

Method

A total of 96 students (Mage¼ 24.58 years; 32 women, 64 men)

in the student union at a private university participated in

exchange for candy. Experiment 2 employed a single-factor

(condition: promotions vs. control), between-subjects design,

in which we manipulated exposure to price promotions with a

poster evaluation task. To test for impatience, we measured the

amount of time (i.e., number of seconds) participants waited for

a video to load.

First, a research assistant approached students and

recruited potential participants for a short survey to be com-

pleted on an iPad. Students who agreed to participate were

assigned to either the promotions condition or the control

condition and were told to evaluate a poster according to

several criteria (e.g., overall design, information clarity, prod-

uct attractiveness; see the Web Appendix for stimuli). The

poster evaluation task was similar to the task used in Experi-

ments 1a and 1b, except that we displayed various electronics,

rather than hedonic and utilitarian products. As in Experi-

ments 1a and 1b, participants evaluated either a promotions

poster or a control poster, and we manipulated the salience of

price discounts in the same manner.

Next, as part of a purportedly unrelated follow-up ques-

tionnaire, all participants initiated a video survey that was

described as optional. Specifically, participants read: “Press

the continue button below (‘>>’) to load the Video Survey

(optional).” All participants then clicked the continue but-

ton and navigated to the next page, which instructed parti-

cipants: “Please wait while the video loads.” Under this

instructional text, we presented a video box containing

an animated image of a loading wheel, which we pro-

grammed to spin indefinitely (i.e., without ever loading a

video). The bottom of the page contained a button labeled

“Skip this section,” and participants were free to press the

button at any time. We then measured, using the survey

software, the total time each participant spent waiting for

the video to load, prior to clicking the “Skip this section”

button.

Results and Discussion

Because the raw wait times were significantly right-skewed

(Shapiro–Wilk test: z ¼ 8.56, p < .001), we log-transformed

the number of seconds that each participant spent waiting. In

the results that follow, we report raw wait times for ease of

explication, but we performed our statistical tests on the log-

transformed number of seconds.

Also, five participants stopped the survey to inquire with

the research assistant about problems loading the video. In

these five cases, which did not differ by condition (w2(1) ¼
.26, p ¼ .612), we instructed the research assistant to tell

participants to simply press the “Skip this section” button

and move on. We excluded these five observations from our

analyses because these participants did not follow the same

procedure as the other participants. Because we only

recruited participants sitting alone at different tables, it is

unlikely that any of the other participants overheard this

instruction.

As predicted (H1), an ANOVA revealed a marginally sig-

nificant effect of condition (F(1, 89) ¼ 3.81, p ¼ .054), such

that participants in the promotions condition exhibited more

impatience (i.e., they were less willing to wait for the video

1 The main effect of condition in Experiments 1a and 1b remains statistically

significant if we include the observations for which WTP responses across the

increasing wait times did not increase monotonically (Experiment 1: F(1, 81)¼
5.87, p ¼ .018; Experiment 1b: F(1, 207) ¼ 3.89, p ¼ .050).
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to load) than did participants in the control condition.2 Specif-

ically, participants who evaluated the promotions poster waited

fewer seconds (M¼ 52.29 seconds, SD¼ 118.65 seconds) than

did participants who evaluated the control poster (M ¼ 71.66

seconds, SD ¼ 121.28 seconds).

These results conceptually replicate the pattern observed in

Experiments 1a and 1b: exposure to price promotions caused

impatience (H1). Moreover, in Experiment 2, we employed a

nonmonetary, consequential measure of impatience: actual

wait times. Thus, these findings rule out competing explana-

tions based on either perceptions of having saved money or

anchoring. With convergent evidence for the focal effect, we

designed the next study to offer process evidence for our

account.

Experiment 3a: Reward Sensitivity
Moderates the Effect

We propose that price promotions trigger reward seeking,

and reward seeking, in turn, yields impatience. Thus, reward

sensitivity should moderate the focal effect (H2). Therefore,

in Experiment 3a, we examined the moderating role of the

BAS scale (Carver and White 1994), predicting that those

with high reward sensitivity (i.e., high BAS scores) would

exhibit more impatience as a consequence of exposure to

price promotions than would those with low reward sensi-

tivity (i.e., low BAS scores). In addition, in Experiment 3a,

to further test the robustness of the focal effect, we

employed a new measure of impatience: a behavioral inten-

tion to break a rule to save time. Impatience should increase

aversion to waiting, and breaking a rule to save time allows

people to avoid waiting.

Method

A total of 298 MTurk workers (Mage ¼ 31.79 years; 108

women, 190 men) participated in exchange for $.20. In Experi-

ment 3a, we manipulated a single factor (condition: promotions

vs. control), in a between-subjects design. We manipulated

exposure to price promotions with a poster evaluation task and

administered the BAS scale (Carver and White 1994). To test

for impatience, we measured participants’ self-reported pro-

pensity to break a rule to save time.

The poster evaluation task was identical to that used in

Experiment 2. After evaluating the poster, as part of a pur-

portedly unrelated follow-up questionnaire, all participants

read the following scenario: “Imagine that you have finished

shopping at your local grocery store. The store is very

crowded, so the checkout lines are long (the estimated wait-

time is 20 minutes). You notice that there are no lines for the

self-checkout lanes. However, you have 15 items in your

shopping cart, and the signs above the self-checkout lanes

indicate that they are to be used by customers with 10 or fewer

items.” All participants then indicated their likelihood of

improperly using the self-checkout lane (“How likely is it that

you would use a self-checkout lane to avoid the 20-minute

wait?”), using a seven-point scale (1¼ “Not at all likely,” and

7 ¼ “Very likely”).

Finally, all participants completed the BAS scale (Carver

and White 1994), which comprises 13 statements (e.g., “When

I get something I want, I feel excited and energized”; “When I

see an opportunity for something I like, I feel excited right

away”), evaluated on four-point scales (1 ¼ “Strongly dis-

agree,” and 4 ¼ “Strongly agree”). We averaged responses to

the 13 statements to calculate, for each participant, a composite

BAS score (a ¼ .85). These BAS scores did not differ by

condition (F(1, 296) ¼ .50, p ¼ .482).

Results and Discussion

To test our main hypothesis—that those with greater reward

sensitivity are more likely to exhibit impatience (i.e., break a

rule to save time) as a consequence of exposure to price pro-

motions—we estimated a regression with likelihood to impro-

perly use the self-checkout lane as the dependent variable and

condition (control¼ 0 and promotions¼ 1), BAS score (mean-

centered), and the interaction thereof as independent variables.

We observed a significant effect of condition (B ¼ .54, SE

¼ .25, t(294) ¼ 2.17, p ¼ .031), conceptually replicating the

results of Experiments 1a, 1b, and 2: participants in the promo-

tions condition exhibited greater impatience than did partici-

pants in the control condition (H1). Specifically, participants in

the promotions condition expressed a stronger intention to

break a rule to avoid waiting (M ¼ 4.68, SD ¼ 2.17) than did

participants in the control condition (M ¼ 4.11, SD ¼ 2.26).

Moreover, we observed a significant condition by BAS score

interaction (B ¼ 1.72, SE ¼ .62, t(294) ¼ 2.79, p ¼ .006),

suggesting that reward sensitivity indeed moderated the focal

effect (H2).

To decompose this interaction (Spiller et al. 2013), we used

the Johnson–Neyman technique to identify the range(s) of BAS

scores for which the simple effect of condition was significant.

This analysis revealed a significant positive effect of condition

on impatience for any BAS score greater than 2.93 (see Fig-

ure 1). This critical point fell slightly below the overall mean

BAS score (M ¼ 2.96, SD ¼ .41).

These results indicate, as predicted (H2), that reward sensi-

tivity moderates the effect of exposure to price promotions on

impatience. Specifically, participants exposed to price promo-

tions exhibited greater propensity to break a rule to save time,

and this effect was more pronounced among those with high

reward sensitivity (i.e., higher BAS scores). We designed

Experiment 3b to replicate this moderation by reward sensitiv-

ity with a different manipulation and a consequential form of

impatience.

2 This result remains marginally significant if we include the five participants

who stopped the survey to inquire about problems loading the video (F(1, 94)¼
3.15, p ¼ .079).
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Experiment 3b: Reward Sensitivity Predicts
Lower Actual Wait Times as a Consequence
of Exposure to Price Promotions

Whereas the previous experiments employ a poster evaluation

task to manipulate exposure to price promotions, Experiment

3b introduces a new manipulation: evaluation of photographs

depicting real-world signs and labels that advertise price pro-

motions (vs. real-world signs and labels that do not advertise

price promotions).

In addition to the BAS scale, we collected several individual

differences measures to include in exploratory analyses. Spe-

cifically, we included the Behavioral Inhibition System (BIS)

scale (Carver and White 1994) to distinguish between appeti-

tive motives (measured by the BAS scale) and aversive motives

(measured by the BIS scale). We also included the Regulatory

Mode Questionnaire (Locomotion and Assessment scales) to

explore the role of self-regulation of goal-directed action (i.e.,

price promotions might cause consumers to spend less time

assessing goals or locomoting toward them) and the Consumer

Impulsiveness Scale (Puri 1996) to determine whether the mag-

nitude of the effect depends on dispositional impulsiveness.

Finally, we included three price perception scales: Price Con-

sciousness, Value Consciousness, and Sale Proneness (Lichten-

stein, Ridgway, and Netemeyer 1993).

We predicted that reviewing photographs depicting real-

world signs and labels that advertise price promotions would

cause participants to become impatient (relative to reviewing

photographs depicting real-world signs and labels that do not

advertise price promotions) and that this effect would be mod-

erated by reward sensitivity (i.e., BAS scores). Furthermore,

we predicted that reward sensitivity would uniquely and most

strongly predict lower actual wait times as a consequence of

exposure to price promotions, compared with the other disposi-

tional factors we included in our exploratory analyses.

Method

A total of 140 students at a public university (Mage ¼ 20.90

years; 79 women, 59 men, 2 undisclosed) participated in

exchange for course credit. In Experiment 3b, we manipulated

a single factor (condition: promotions vs. control), in a

between-subjects design. We manipulated exposure to price

promotions with a photograph evaluation task and administered

the BAS scale (as in Experiment 3a), along with the explora-

tory individual differences scales. Finally, to test for impa-

tience, we measured the amount of time (i.e., number of

seconds) participants waited for a web page to load.

We conducted Experiment 3b in two phases. The experi-

mental phase contained the manipulation and dependent vari-

able, while the scales phase contained the BAS scale (Carver

and White 1994) and the exploratory individual differences

scales. Half of the participants completed the scales phase one

week prior to completing the experimental phase. The other

half of the participants completed the experimental phase and

the scales phase within the same hour-long session. These latter

participants first completed the experimental phase at the

beginning of the session, then completed several unrelated sur-

veys, and finally completed the scales phase at the end of the

session.

In the experimental phase, participants were randomly

assigned to either the promotions condition or the control con-

dition. Under the guise of a photography study, we asked all

participants to assess the technical qualities of ten photographs

(see the Web Appendix for stimuli). Specifically, we instructed

participants as follows: “We would like you to assist in the

evaluation of photographs. Two criteria that are typically used

to judge the quality of a photograph or an artistic print are

composition and lighting.” We then offered detailed criteria

for assessing the composition and lighting of photographs and

presented each participant with ten photographs to evaluate.

For each photograph, we asked participants to answer these

questions: “What do you think of the composition of this

image?” (1 ¼ “Very bad,” and 7 ¼ “Very good”) and “What

do you think of the lighting of this image?” (1 ¼ “Very bad,”

and 7 ¼ “Very good”). Those in the promotions condition

evaluated seven photographs depicting real-world signs and

labels that advertised price promotions, in addition to three

filler photographs, which were common to the promotions and

control conditions. Those in the control condition evaluated

seven photographs depicting real-world signs and labels that

did not advertise price promotions, in addition to the same three

filler photographs.

After evaluating the ten photographs, participants encoun-

tered a loading screen containing the following instructions, as

in Experiment 2: “Please wait until you are automatically

directed to the next page. If you are not automatically directed

within a few moments, please press the continue button (‘>>’)

below.” We positioned an animated image of a loading wheel

under this instructional text, and we programmed the loading

wheel to spin indefinitely. Thus, the web page did not redirect

participants to the subsequent page until they pressed the
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Figure 1. Experiment 3a: Reward sensitivity moderated the effect of
exposure to price promotions on impatience (propensity to break a
rule to save time).
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continue button. We then measured, using the survey software,

the total time each participant spent waiting for the page to

redirect, prior to clicking the continue button.

In the scales phase, participants completed the BAS scale

(see Experiment 3a; Carver and White 1994). We also included

the BIS scale (Carver and White 1994), which comprises seven

statements (e.g., “I worry about making mistakes”), scored on

four-point scales (1 ¼ “Strongly disagree,” and 4 ¼ “Strongly

agree”). In addition, we administered the Regulatory Mode

Questionnaire (Kruglanski et al. 2000), which is composed of

24 statements (12 statements for each of the Locomotion and

Assessment scales; e.g., “I don’t mind doing things even if they

involve extra effort”), scored on six-point scales (1¼ “Strongly

disagree,” and 6 ¼ “Strongly agree”). We further included the

Consumer Impulsiveness Scale (Puri 1996), which consists of

12 adjectives (e.g., “impulsive,” “careless,” “self-controlled”),

scored on seven-point scales (1 ¼ “Usually would describe

me,” and 7 ¼ “Seldom would describe me”). Finally, we pre-

sented the three price perception scales: Price Consciousness,

Value Consciousness, and Sale Proneness (Lichtenstein, Ridg-

way, and Netemeyer 1993). Each price perception scale com-

prises five to seven statements (e.g., “I am very concerned

about low prices, but I am equally concerned about product

quality”), scored on seven-point scales (1 ¼ “Strongly dis-

agree,” and 7 ¼ “Strongly agree”). We randomized the order

of presentation of these scales within the scales phase.

Results and Discussion

First, because the main effect of condition and the interaction

between condition and BAS did not differ depending on

whether participants completed the scales phase one week prior

to completing the experimental phase or shortly after the

experimental phase (i.e., within the same hour-long session;

all t < 1), we combined the two waves. Importantly, this result

also confirms that moderation by reward sensitivity does not

require elicitation of BAS scores immediately after exposure to

price promotions (as in Experiment 3a). In other words, parti-

cipants’ predisposed sensitivity to rewards independently pre-

dicts the magnitude of the effect and is not merely an artifact of

exposure to price promotions.

In addition, as in Experiment 3a, we averaged responses to

the 13 statements of the BAS scale to calculate, for each parti-

cipant, a composite BAS score (a ¼ .79). BAS scores did not

differ by condition (F(1, 138) ¼ .14, p ¼ .710). Also, because

the raw wait times were significantly right-skewed (Shapiro–

Wilk test: z ¼ 8.31, p < .001), we log-transformed the number

of seconds that each participant spent waiting. In the results

that follow, we report raw wait times for ease of explication,

but we performed our statistical tests on the log-transformed

number of seconds.

To test our main hypothesis—that those who maintain

greater reward sensitivity will be more likely to exhibit impa-

tience (i.e., spend less time waiting for the web page to load) as

a consequence of exposure to price promotions—we estimated

a regression with the log-transformed number of seconds that

each participant spent waiting as the dependent variable, and

condition (control¼ 0 and promotions¼ 1), BAS score (mean-

centered), and the interaction thereof as independent variables.

We observed a significant effect of condition (B¼�.19, SE

¼ .09, t(136) ¼ �2.26, p ¼ .025). Specifically, participants in

the promotions condition exhibited more impatience (i.e., they

were less willing to wait for the web page to load; M ¼ 14.75

seconds, SD ¼ 8.53 seconds) than did participants in the con-

trol condition (M ¼ 19.10 seconds, SD ¼ 16.13 seconds; H1).

Moreover, we observed a significant condition by BAS score

interaction (B ¼ �.59, SE ¼ .23, t(136) ¼ �2.54, p ¼ .012),

suggesting that reward sensitivity moderated the effect of con-

dition on actual impatience (i.e., wait times; H2).

As in Experiment 3a, to decompose this interaction (Spiller

et al. 2013), we used the Johnson–Neyman technique to iden-

tify the range(s) of BAS scores for which the simple effect of

condition was significant. This analysis revealed a significant

positive effect of condition on impatience for any BAS score

greater than 3.02 (see Figure 2). This critical point fell slightly

below the overall mean BAS score (M ¼ 3.06, SD ¼ .37).

We also estimated separate regressions that tested modera-

tion of the effect by each of the exploratory individual differ-

ences scales. We did not observe any significant interactions,

consistent with our prediction that reward sensitivity would

uniquely and most strongly predict lower actual wait times (see

the “General Discussion” section and Table 3). These null

results included a lack of moderation by sale proneness, which

may be of particular interest, given the manipulation (e.g.,

photographs depicting real-world signs and labels advertising

sales). We therefore included the Sale Proneness scale in

Experiment 4 to verify this null result.

In short, with a different manipulation (i.e., real-world signs

and labels that advertise price promotions) and a consequential

measure of impatience (i.e., actual wait times), Experiment 3b

replicated the moderation by reward sensitivity (H2) observed

in Experiment 3a, corroborating our account of the
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Figure 2. Experiment 3b: Reward sensitivity moderated the effect of
exposure to price promotions on impatience (actual wait times).

Shaddy and Lee 125



psychological process by which exposure to price promotions

causes impatience. With convergent evidence for a theoreti-

cally derived moderator (i.e., reward sensitivity), we next

directly tested the proposition that exposure to price promo-

tions yields impatience by triggering reward seeking.

Experiment 4: Reward Seeking
Mediates the Effect

In Experiment 4, we measured reward seeking directly to test

its mediating role. To provide initial evidence for this

hypothesis, we first conducted a pretest to establish the

causal link between price promotions and reward seeking

(see Supplemental Experiment 1 in the Web Appendix). Con-

sistent with our account, participants exposed to price promo-

tions (using the manipulation from Experiment 1a) expressed

greater desire for rewarding products (e.g., “a glass of fine

wine,” “an hour-long massage,” and “a glass of fruit punch”)

than did participants not exposed to price promotions (F(1,

241) ¼ 12.02, p < .001).

With initial evidence directly linking price promotions to

reward seeking, we designed Experiment 4 to test the full cau-

sal chain (H3). Specifically, we predicted that exposure to price

promotions would increase both impatience and reward seek-

ing (as measured by a three-item scale that we developed).

Furthermore, we assessed impatience using a measure

Table 3. Experiment 3b: Reliability and Tests of Moderation.

Regression Coef. SE t p 95% CI Lower 95% CI Upper

1. BAS (a ¼ .79)
Condition 1.62 .72 2.25 .026 .197 3.045
BAS �.00 .17 �.00 .997 �.331 .330
BAS � Condition �.59 .23 �2.54 .012 �1.056 �.131
Constant 2.83 .51 5.47 .000 1.805 3.848

2. BIS (a ¼ .79)
Condition �.72 .55 �1.33 .187 �1.806 .357
BIS �.05 .12 �.44 .662 �.288 .184
BIS � Condition .17 .18 1.00 .321 �.172 .521
Constant 2.98 .37 8.06 .000 2.253 3.717

3. Locomotion (a ¼ .81)
Condition .11 .58 .19 .849 �1.033 1.254
Locomotion �.05 .09 �.61 .543 �.229 .121
Locomotion � Condition �.07 .14 �.53 .597 �.339 .195
Constant 3.06 .38 7.96 .000 2.297 3.816

4. Assessment (a ¼ .69)
Condition .82 .59 1.40 .164 �.340 1.989
Assessment �.01 .09 �.17 .867 �.189 .160
Assessment � Condition �.25 .15 �1.74 .084 �.539 .035
Constant 2.88 .36 7.99 .000 2.170 3.599

5. Consumer Impulsiveness (a ¼ .75)
Condition �.17 .41 �.41 .682 �.001 .650
Consumer Impulsiveness .04 .08 .47 .639 �.120 .195
Consumer Impulsiveness � Condition �.00 .12 �.04 .972 �.241 .233
Constant 2.70 .28 9.74 .000 2.150 3.246

6. Price Consciousness (a ¼ .84)
Condition �.36 .31 �1.14 .255 �.978 .261
Price Consciousness �.07 .05 �1.55 .124 �.161 .020
Price Consciousness � Condition .04 .07 .61 .541 �.094 .179
Constant 3.12 .20 15.41 .000 2.723 3.525

7. Value Consciousness (a ¼ .84)
Condition �1.17 .52 �2.22 .028 �2.202 �.129
Value Consciousness �.18 .07 �2.60 .010 �.312 �.043
Value Consciousness � Condition .18 .09 1.89 .061 �.008 .360
Constant 3.82 .39 9.89 .000 3.053 4.578

8. Sale Proneness (a ¼ .83)
Condition �.00 .41 �.00 .997 �.811 .808
Sale Proneness �.04 .05 �.77 .440 �.144 .063
Sale Proneness � Condition �.04 .08 �.46 .648 �.191 .119
Constant 3.03 .27 11.12 .000 2.492 3.569

Notes: Condition was coded as control ¼ 0 and promotions ¼ 1. Higher numbers on each scale correspond to higher scores on that particular scale. All
regressions included condition, the scale, and the interaction thereof as independent variables. The dependent variable was time spent waiting (log-seconds). CI¼
confidence interval.
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commonly used in the marketing literature: delay premiums

demanded in a consequential intertemporal choice. We pre-

dicted that reward seeking would mediate the focal effect.

Finally, we also included the Sale Proneness scale (Lichten-

stein, Ridgway, and Netemeyer 1993) to further explore any

potential moderating role.

Method

A total of 400 MTurk workers (Mage ¼ 37.82 years; 189

women, 211 men) participated in exchange for $.25. Experi-

ment 4 employed a single-factor (condition: promotions vs.

control), between-subjects design, in which we manipulated

exposure to price promotions using a credit card evaluation

task. We measured impatience by asking participants how

much they would be willing to discount a gift card to receive

it immediately, rather than receiving it in four months, and we

measured reward seeking with a three-item scale.

In the first part of the survey, we presented participants with

one of two credit card offers. In the promotions condition,

participants viewed a mock-up of a new “Visa discountcard”

(see the Web Appendix for stimuli) and read a brief descrip-

tion: “Enjoy an unlimited 40% DISCOUNT on all online pur-

chases—no exceptions! Introducing the first and only credit

card designed with online shoppers in mind.” In the control

condition, participants viewed a mock-up of a new “Visa

securecard” and read a brief description: “Enjoy the peace of

mind offered by the most secure card in the industry.” All

participants then evaluated the attractiveness of the given credit

card and responded to the following prompt: “Please take a

moment to briefly describe how you would use this card.”

We then presented all participants with the impatience and

reward-seeking measures in counterbalanced order. We mea-

sured impatience with an incentive-compatible, consequential

discounting task (adapted from Study 1 of Bartels and

Urminsky [2011]): “To thank you for participating in this

study, we have entered you into a lottery for a $100 Starbucks

gift card. The drawing will occur exactly one week from today.

If your survey is chosen, you will receive a $100 Starbucks gift

card in four months, or you can pay to receive it immediately

after the drawing is held. What is the maximum amount that

you would be willing to pay (i.e., deduct from the value of the

card) to be able to use it immediately?” Participants then indi-

cated, in an open text field, how much they would be willing to

discount the gift card to receive it immediately. Higher delay

premiums indicated greater impatience. We told participants

that in one week we would actually offer one randomly selected

participant the choice between receiving either a $100 Star-

bucks gift card in four months or a $100 Starbucks gift card

discounted by the indicated amount immediately.

We measured reward seeking by asking participants to

express their agreement or disagreement with the following

three statements, which we presented in random order: (1) “I

feel motivated to seek out something rewarding right now,” (2)

“I want to feel stimulated right now,” and (3) “I desire a satis-

fying experience right now.” Participants responded using

seven-point scales (1¼ “Strongly disagree,” and 7¼ “Strongly

agree”). Finally, all participants completed the Sale Proneness

scale (Lichtenstein, Ridgway, and Netemeyer 1993; see

Experiment 3b for details).

Results and Discussion

Because the raw discounts demanded by participants were sig-

nificantly right-skewed (Shapiro–Wilk test: z ¼ 10.56, p <
.001), we log-transformed the delay premiums. In the results

that follow, we report raw discounts demanded by participants

for ease of explication, but we performed our statistical tests on

the log-transformed delay premiums.

As predicted (H1), participants in the promotions condition

were willing to discount the gift card more to receive it imme-

diately (i.e., they exhibited more impatience; M ¼ $13.36, SD

¼ $20.25) than were participants in the control condition (M ¼
$8.84, SD ¼ $15.70; t(398) ¼ 3.33, p < .001).

We next averaged responses to the three reward-seeking

statements to calculate, for each participant, a composite

reward-seeking score (a ¼ .93). Participants in the promotions

condition also exhibited greater reward seeking (M ¼ 4.90, SD

¼ 1.66) than did participants in the control condition (M ¼
4.28, SD ¼ 1.63; t(398) ¼ 3.82, p < .001). We then conducted

a mediation analysis to determine whether reward seeking

mediated the effect of condition on impatience. We used the

bootstrap procedure, with 10,000 resamples (Preacher, Rucker,

and Hayes 2007). As predicted (H3), reward seeking mediated

the effect of condition on impatience (indirect effect ¼ .13, SE

¼ .04; bias-corrected 95% confidence interval ¼ [.056, .227]).

Finally, to further explore the potential role of sale prone-

ness (a ¼ .88), we estimated a regression with delay premium

(i.e., impatience) as the dependent variable and condition (con-

trol¼ 0 and promotions¼ 1), the Sale Proneness scale, and the

interaction thereof as independent variables. In estimating the

regression, we did not observe a significant condition by sale

proneness interaction (B¼�.02, SE¼ .11, t(396)¼�.22, p¼
.826), replicating the null effect observed in Experiment 3b

(see the “General Discussion” section).3

The results of Experiment 4 suggest that reward seeking

indeed plays a causal role in triggering the effect of exposure

to price promotions on impatience. With evidence for modera-

tion by reward sensitivity and mediation by reward seeking, in

our final experiment we examined the focal effect in a field

setting.

3 A correlational analysis revealed reward seeking and sale proneness to be

moderately correlated (r ¼ .34, p < .001). Moreover, a factor analysis of all

eight items revealed two distinct factors (eigenvalues > 1). The three items

from the reward-seeking scale loaded primarily onto a single factor, and the

five items from the Sale Proneness scale loaded primarily onto the other factor.

The results of this factor analysis suggest that reward seeking and sale

proneness are distinct constructs.
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Experiment 5: Field Study

We conducted Experiment 5 in a field setting, with a realistic,

ecologically valid price promotion (e.g., a cobranded university

credit card that offered a discount on purchases) and examined

actual behavior (e.g., time spent ordering and purchasing food in

a dining facility). Importantly, the area in which visitors order

and purchase food is physically separated from the area in which

visitors consume their food. Therefore, this is an area in which

visitors do not wish to spend time, and impatience could

decrease time spent ordering and purchasing food in several

potential ways: (1) some restaurant stalls are more popular than

others, so impatient participants might choose a less popular stall

with a shorter line; (2) impatient participants might make deci-

sions about what and from where to order more quickly than

others; and (3) impatient participants might physically move

through the food service area more quickly. We predicted that

visitors exposed to price promotions would spend less time

ordering and purchasing food (i.e., exhibit greater impatience)

than would participants not exposed to price promotions.

Method

A total of 326 visitors (Mage ¼ 26.05 years; 115 women, 206

men, 5 undisclosed) to a food court at a private university

participated in exchange for a $1.00 cash payment. Experiment

5 employed a single-factor (condition: promotions vs. control),

between-subjects design. We manipulated exposure to price

promotions using a credit card evaluation task and, to test for

impatience, measured the amount of time (i.e., number of min-

utes) participants spent ordering and purchasing food.

The dining facility includes one area for ordering and pur-

chasing food (labeled “food service” in Figure 3) and another,

separate area for consuming food (“eating area” in Figure 3).

The food service area contains a variety of fast casual restau-

rant stalls, each with a different cuisine (e.g., pizza, burritos,

sandwiches, sushi).

First, a research assistant approached visitors who were

alone before they entered the single entrance to the food service

area (location A in Figure 3) and said: “Hi, I’m with the [name

of the university behavioral laboratory], and I was wondering if

you had time to take a brief survey for one dollar.” If the

participant agreed, the research assistant said: “I just need you

to fill out this one page and then bring me back your receipt.”

There were two versions of the survey, which required eval-

uating a cobranded university credit card. Participants first

read: “Below is an advertisement for a new financial services

product that the [name of university] may offer to students,

faculty, and staff. We are interested in gauging demand for this

Figure 3. Experiment 5: Floor plan of the dining facility.
Notes: Participants entered at location A, ordered and purchased food in the food service area, paid at location B, and dropped off their time-stamped receipts at
location C after eating.
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product.” We then presented a mock-up of the credit card (note

that the university actually offers cobranded credit cards to

campus affiliates). Alongside the image of the credit card, we

listed its benefits (e.g., “no annual fee,” “no foreign transaction

fees”). These listed benefits were identical between conditions,

with one exception: the first benefit listed was either “unlimited

25% off all on-campus purchases” (promotions condition) or

“accepted for all on-campus purchases” (control condition). In

the promotions condition, the subheading read, in bolded red

type: “Enjoy a 25% DISCOUNT on all on-campus purchases!”
In the control condition, the subheading read, in standard black

type: “Perfect for all of your on-campus purchases!” All parti-

cipants then evaluated the credit card according to several cri-

teria (e.g., overall attractiveness, appeal of the benefits,

potential usefulness; see the Web Appendix for stimuli).

After participants completed and handed the survey back to

the research assistant, the research assistant gave the partici-

pant $1.00 in cash, reminded the participant to bring back the

receipt, and recorded the time that the participant entered the

food service area. Customers in the food service area must first

decide which restaurant stall to visit, wait in line, place an

order, and then collect their food. Then, because the restaurant

stalls do not process payment, customers pay at one of three

cash registers (location B in Figure 3). After paying, customers

are issued a receipt, which we asked participants to return to the

research assistant. Each receipt contains a time stamp for the

purchase, from which we subtracted the recorded entry time to

compute a measure of time spent in the food service area.

Results and Discussion

A total of 69 participants (21%) did not return their receipt.

This attrition rate did not differ by condition (w2(1) ¼ .12, p ¼
.727). We further excluded another three participants for failing

to follow the procedure: one participant left the dining facility

and returned with a receipt from an off-campus restaurant, one

participant took the survey twice (we excluded the second

instance), and another participant went into the food service

area before taking the survey.

To test our main hypothesis (H1), we estimated a regression

with time spent ordering and purchasing food as the dependent

variable and condition (control ¼ 0 and promotions ¼ 1) and

dummies for hour of day (i.e., one for 11 A.M.–12 P.M., another

for 12 P.M.–1 P.M., and so on) as the independent variables. We

controlled for hour of day because foot traffic in the food

service area affects time spent in ordering and purchasing food,

and foot traffic depends on the time of day (e.g., lines will be

longer in the noon lunch hour than at 2 P.M.).

Because the raw wait times were significantly right-skewed

(Shapiro–Wilk test: z ¼ 6.28, p < .001), we log-transformed

the number of minutes that each participant spent ordering and

purchasing food. In the results that follow, we report raw wait

times for ease of explication, but we performed our statistical

tests on the log-transformed number of minutes.

As predicted (H1), we observed a marginally significant

effect of condition (B ¼ �.11, SE ¼ .06, t(249) ¼ �1.92,

p ¼ .056), conceptually replicating the results of Experiments

2 and 3b, which similarly measured actual wait times: partici-

pants in the promotions condition exhibited greater impatience

than did participants in the control condition. Specifically, par-

ticipants in the promotions condition spent less time ordering

and purchasing food (M ¼ 3.58 minutes, SD ¼ 1.97 minutes)

than did participants in the control condition (M ¼ 4.13 min-

utes, SD ¼ 2.52 minutes).

General Discussion

Price promotions serve as a key shopper marketing tool. They

have become an inescapable feature of the modern retail land-

scape. Understanding the psychological consequences of expo-

sure to price promotions, therefore, is both theoretically and

practically meaningful. In this research, we find that incidental

exposure to price promotions triggers reward seeking—a gen-

eral motivational state—and reward seeking, in turn, yields

impatience.

We found evidence for this account across seven experi-

ments, in which we manipulated incidental exposure to price

promotions and measured impatience in a variety of contexts

(e.g., WTP to avoid waiting, actual wait times, propensity to

break a rule to save time, consequential delay premiums). In

Experiments 1a and 1b, we found that incidental exposure to

price promotions caused participants to express greater WTP

to avoid waiting, and in Experiments 2, 3b, and 5, participants

actually spent less time waiting (H1). We also tested our pro-

posed mechanism in Experiments 3a and 3b, which documen-

ted moderation by reward sensitivity (H2), and in Experiment

4, which revealed that reward seeking mediates the focal

effect (H3).

Furthermore, to analyze the robustness of our findings, we

conducted a single-paper meta-analysis following the proce-

dure outlined by McShane and Böckenholt (2017). The

single-paper meta-analysis estimated the total effect size of

incidental exposure to price promotions on impatience at .32

(95% confidence interval ¼ [.224, .415]; see Figure 4).4

Finally, we ruled out competing explanations by using beha-

vioral measures of impatience, confirming that the effect does

not stem from either perceptions of having saved money or

anchoring. We also tested price promotions tied to different

types of items (e.g., both hedonic and utilitarian) and across

a wide array of price levels (e.g., from low-cost snacks and

office supplies to expensive electronics), suggesting applicabil-

ity to a broad range of product categories.

4 For Experiment 1a, Experiment 1b, and Supplemental Experiment 2, we

included the overall average WTP across wait times. For Supplemental

Experiment 2, we included only the simple effect of condition for the

nonrewarding essay type, because we expected attenuation of the simple

effect of condition for the rewarding essay type (see Supplemental

Experiment 2 in the Web Appendix).
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Theoretical Implications

Several theoretical implications are worth highlighting. First,

in Experiment 3b, our exploratory analyses of additional indi-

vidual differences measures revealed marginally significant

interactions for the Assessment scale of the Regulatory Mode

Questionnaire (Kruglanski et al. 2000) and the Value Con-

sciousness scale (Lichtenstein, Ridgway, and Netemeyer

1993; see Table 3). We caution that these results are prelimi-

nary (and not central to our theoretical account) and believe

further investigation is warranted. For example, it is possible

that certain types of price promotions trigger impatience more

acutely for certain types of consumers (e.g., price-conscious

consumers may be more sensitive to advertisements emphasiz-

ing low prices, while impulsive consumers may be more sen-

sitive to advertisements emphasizing limited-time offers).

Future work could examine these predictions.

Notably, we did not observe moderation by the Sale Prone-

ness scale (Lichtenstein, Ridgway, and Netemeyer 1993) in

either Experiment 3b or Experiment 4. At first glance, this may

seem surprising, given that one related prediction might be that

consumers with higher sale proneness would exhibit a more

intense impatience reaction as a consequence of incidental

exposure to price promotions. However, sale proneness

describes “an increased propensity to respond to a purchase

offer because the form of the purchase offer positively affects

purchase evaluations” (Lichtenstein, Netemeyer, and Burton

1990, p. 56). Yet we exposed participants to price promotions

incidentally, meaning they neither responded to an actual pur-

chase offer nor made an actual purchase evaluation. One impli-

cation, therefore, is that sale proneness may indeed moderate

the effect—but only in situations in which consumers think

about taking advantage of a real and accessible price promo-

tion. Moreover, given that reward seeking represents a general

motivational state—as opposed to a dispositional inclination to

respond to a particular type of marketing instrument (i.e., sale

proneness)—it is also possible that sale proneness predicts

impatience only in domains related to the price promotion

(in this work we examine impatience in domains unrelated to

the price promotion). Future work could explore these potential

antecedents and consequences. Finally, the results of a factor

analysis in Experiment 4 suggest that reward seeking and sale

proneness are, in fact, distinct constructs.

In Experiment 4, we also measured reward seeking with a

three-item scale that we developed and believe future research

could employ, particularly as a complement to the BAS scale.

The BAS scale captures dispositional reward sensitivity, while

our three-item reward-seeking scale captures situational

reward sensitivity (e.g., “I want to feel stimulated right now,”

“I desire a satisfying experience right now,” “I feel motivated

to seek out something rewarding right now”). Researchers aim-

ing to directly measure reward seeking could employ and refine

this scale, which is sensitive to momentary changes in reward

seeking (unlike BAS scores, which did not differ by condition

in Experiments 3a and 3b).

We further add to the growing body of work demonstrating

the potential negative effects of price promotions. In particular,

price promotions can increase price sensitivity (Jedidi, Mela,

and Gupta 1999; Kalwani and Yim 1992; Mela, Gupta, and

Lehmann 1997), erode brand loyalty (Papatla and Krishna-

murthi 1996), and even undermine perceptions of product effi-

cacy (Irmak, Block, and Fitzsimons 2005; Shiv, Carmon, and

Ariely 2005). Moreover, scarcity promotions (e.g., a product is

limited in availability) have been shown to trigger physical

aggression (Kristofferson et al. 2016). Our research further

suggests that price promotions should be seen as a double-

edged sword: they serve as reward cues for consumers, but the

downstream consequences of price promotions may not be as

uniformly positive, or even benign, as previously assumed.

Future Research

A number of other potential directions for future research seem

promising. First, the nature of the products advertised as part of

a price promotion may have different effects on impatience.

While our results demonstrate that the focal effect arises for

both hedonic and utilitarian products, it is plausible that other

distinctions may be meaningful. For example, price promotions

tied to experiential purchases may lead to more impatience than

price promotions tied to material purchases, given that people

tend to derive more happiness from the former (Van Boven and

Gilovich 2003). Experiential purchases, therefore, may serve as

stronger reward cues.

Moreover, because reward seeking shifts consumers’ tem-

poral focus to the present, increased susceptibility to failures of

self-control may be a related consequence of incidental expo-

sure to price promotions (and is consistent with our theoriza-

tion). That is, to the extent that self-control dilemmas implicate

trade-offs between immediate benefits and future costs, price

promotions may lead to more myopic decision making.

In addition, examining when and how people satiate their

desire for rewards would be a fruitful avenue for future work.

For example, experiencing an actual reward after initial inci-

dental exposure to a price promotion might suppress reward

seeking, thereby limiting any potential downstream effect on

impatience. And consumers already engaged in reward seeking

Figure 4. Single-paper meta-analysis.
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may not exhibit the effect at all (see Supplemental Experiment

2 in the Web Appendix for a demonstration). Similarly, actu-

ally saving money on a price promotion could itself serve as a

reward and, consequently, produce satiation in the short term.

Finally, in this work we explored only incidental exposure to

price promotions. Participants in our experiments did not

actually save any money, and we measured impatience in an

unrelated domain. This represents a particularly strict test of

our account. But it also suggests that the focal effect could be

magnified in situations in which consumers actually take

advantage of a real and accessible price promotion and then

encounter a situation requiring patience in a related domain.

For example, it is possible that one reason why many shoppers

find Black Friday (i.e., the day that traditionally marks the

beginning of the holiday shopping season in the United States)

so aversive is that to take advantage of the deep discounts, they

must wait in long lines. Here, exposure to price promotions is

not merely incidental, and impatience manifests in a related

domain.

Managerial Implications

Managers can potentially use these findings to strategically

increase or decrease impatience in certain situations. For exam-

ple, a restaurant seeking to turn its tables over more quickly

might offer patrons coupons alongside their checks at the end

of meals. Airline passengers at the gate might board planes

more quickly after hearing advertisements for credit cards

offering travel discounts. Other situations, on the other hand,

might call for a reduction in the use of price promotions—

particularly if wait time or temporal uncertainty is a key aspect

of the relevant product or service. For example, customers

often wait for delivery, queue in long lines, and expect timely

service. In these situations, managers might be wise to try to

limit customers’ incidental exposure to price promotions,

where possible.

Moreover, previous research has linked spontaneous pur-

chase decisions to impatience (Li 2008). Therefore, managers

may want to offer price promotions to customers in settings

where they wish to encourage such spontaneous purchase deci-

sions. For example, price promotions could be strategically

located in checkout lines, on car dealership lots, or next to

one-click purchase buttons on retail websites. In these contexts,

price promotions might indirectly boost sales incrementally by

increasing unplanned consumption.

Incidental exposure to price promotions could also affect

both the types of product attributes that consumers consider

and how carefully they consider them. For example, impatience

might cause people to weigh more heavily the temporal dimen-

sions of a product (e.g., the battery life of an electronic device,

how long the effects of a medication last, the amount of assem-

bly required for a piece of furniture). And price promotions

may also cause consumers to become less discriminating of the

options they do consider—perhaps evaluating them less care-

fully or evaluating fewer options altogether. Managers could

strategically decide how much information and how many

options to provide in these contexts (e.g., a complicated prod-

uct or a large choice set may be evaluated more favorably in the

absence of price promotions, when customers are less

impatient).

Furthermore, the impatience caused by incidental exposure

to price promotions may undermine the consumption experi-

ence itself in situations where consumers find impatience aver-

sive. For example, some sports bars are known for playing

music videos during the commercial breaks of televised sport-

ing events. Others simply play the commercials, which fre-

quently contain price promotions. Our work suggests that this

seemingly inconsequential choice might actually have the

effect of increasing impatience. Therefore, managers would

be wise to try to limit the prevalence of price promotions in

these settings.

Conclusion

In this research, we find that incidental exposure to price pro-

motions causes impatience. Specifically, price promotions

serve as reward cues for consumers, and exposure to reward

cues triggers a general motivational state (i.e., reward seeking)

that causes impatience. Therefore, although consumers enjoy

price promotions as opportunities to save money, paradoxi-

cally, price promotions may actually backfire, such that some

consumers might be worse off overall, if the resulting impa-

tience deprives them of larger rewards later. In other words, the

bargain itself might be more than consumers bargain for.
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McShane, Blakeley B. and Ulf Böckenholt (2017), “Single-Paper

Meta-Analysis: Benefits for Study Summary, Theory Testing, and

Replicability,” Journal of Consumer Research, 43 (6), 1048–63.

Mela, Carl F., Sunil Gupta, and Donald R. Lehmann (1997), “The

Long-Term Impact of Promotion and Advertising on Consumer

Brand Choice,” Journal of Marketing Research, 34 (2), 248–61.

Narasimhan, Chakravarthi (1988), “Competitive Promotional

Strategies,” Journal of Business, 61 (4), 427–49.

Naylor, Rebecca Walker, Rajagopal Raghunathan, and Suresh

Ramanathan (2006), “Promotions Spontaneously Induce a Positive

Evaluative Response,” Journal of Consumer Psychology, 16 (3),

295–305.

Neslin, Scott A. (2002), “Sales Promotion,” in Handbook of Market-

ing, Barton A. Weitz and Robin Wensley, eds. London: SAGE

Publications, 311–38.

Papatla, Purushottam and Lakshman Krishnamurthi (1996),

“Measuring the Dynamic Effects of Promotions on Brand Choice,”

Journal of Marketing Research, 33 (1), 20–35.

Pashigian, B. Peter and Brian Bowen (1991), “Why Are Products Sold

on Sale? Explanations of Pricing Regularities,” Quarterly Journal

of Economics, 106 (4), 1015–38.

Pessiglione, Mathias, Liane Schmidt, Bogdan Draganski, Raffael

Kalisch, Hakwan Lau, Ray J. Dolan, et al. (2007), “How the Brain

Translates Money into Force: A Neuroimaging Study of Sublim-

inal Motivation,” Science, 316 (5826), 904–06.

Preacher, Kristopher J., Derek D. Rucker, and Andrew F. Hayes

(2007), “Addressing Moderated Mediation Hypotheses: Theory,

Methods, and Prescriptions,” Multivariate Behavioral Research,

42 (1), 185–227.

Puri, Radhika (1996), “Measuring and Modifying Consumer Impul-

siveness: A Cost-Benefit Accessibility Framework,” Journal of

Consumer Psychology, 5 (2). 87–113.

132 Journal of Marketing Research 57(1)



Raghubir, Priya and Kim Corfman (1999), “When Do Price Promo-

tions Affect Pretrial Brand Evaluations?” Journal of Marketing

Research, 36 (2), 211–22.

Raghubir, Priya, J. Jeffrey Inman, and Hans Grande (2004), “The

Three Faces of Consumer Promotions,” California Management

Review, 46 (4), 23–42.

Schindler, Robert M. (1998), “Consequences of Perceiving Oneself as

Responsible for Obtaining a Discount: Evidence for Smart-

Shopper Feelings,” Journal of Consumer Psychology, 7 (4),

371–92.

Shiv, Baba, Ziv Carmon, and Dan Ariely (2005), “Placebo Effects of

Marketing Actions: Consumers May Get What They Pay For,”

Journal of Marketing Research, 42 (4), 383–93.

Spiller, Stephen A., Gavan J. Fitzsimons, John G. Lynch Jr., and Gary

H. McClelland (2013), “Spotlights, Floodlights, and the Magic

Number Zero: Simple Effects Tests in Moderated Regression,”

Journal of Marketing Research, 50 (2), 277–88.

Thaler, Richard (1985), “Mental Accounting and Consumer Choice,”

Marketing Science, 4 (3), 199–214.

Thaler, Richard H. and Eric J. Johnson (1990), “Gambling with the

House Money and Trying to Break Even: The Effects of Prior Out-

comes on Risky Choice,” Management Science, 36 (6), 643–60.

Van Boven, Leaf and Thomas Gilovich (2003), “To Do or to Have?

That Is the Question,” Journal of Personality and Social Psychol-

ogy, 85 (6), 1193–1202.

Van den Bergh, Bram, Siegfried Dewitte, and Luk Warlop (2008),

“Bikinis Instigate Generalized Impatience in Intertemporal

Choice,” Journal of Consumer Research, 35 (1), 85–97.

Varian, Hal R. (1980), “A Model of Sales,” American Economic

Review, 70 (4), 651–59.

Wadhwa, Monica, Baba Shiv, and Stephen M. Nowlis (2008), “A Bite

to Whet the Reward Appetite: The Influence of Sampling on

Reward-Seeking Behaviors,” Journal of Marketing Research, 45

(4), 403–13.

Shaddy and Lee 133



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


