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INTRODUCTION

The advent of digital technologies provides businesses 
and nonprofit organizations unprecedented opportu-
nities to leverage competitive contexts to engage with 
consumers (e.g., competitions for new product designs 
organized by DesignByHumans; fitness and athletic 
contests hosted on the Competition Corner platform). 
In these competitions, prizes are provided for winners 
by the sponsor organizations and individual consumers' 
effort influences whether they win. Despite the growing 
prevalence and importance, consumer behavior in com-
petitive contexts is not yet well understood. Our research 
seeks to contribute to this understanding by investigating 

why a feature common to all competitions—the number 
of competitors—alters consumers' participation levels. 
More importantly, this research seeks to identify the 
means through which competition organizers can better 
manage participation levels, despite increasing numbers 
of competitors.

The number of competitors (referred to as competition 
size, hereafter) is often prominently featured by competi-
tion organizers (e.g., DietBet, DesignByHumans, FitBit 
Challenge, Frito-Lay's Do Us a Flavor, HealthyWage, 
StepBet). Competition size is also a legally mandated 
consumer disclosure in many markets. In the United 
States, for instance, section 17539.1 of California's 
Business and Professions Code explicitly requires 
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competition organizers to disclose “the total num-
ber of contestants anticipated” (Legislative Counsel 
Bureau, 2020). Attorney Generals of Arizona, Florida, 
Indiana, Kanas, Missouri, Nebraska, Ohio, Rhode 
Island, and Washington have taken legal actions against 
competition organizers, mandating specific disclosure of 
information on competition size (Nolette, 2015). At the 
federal level, postal service regulations require contests 
mailed via the U.S. Postal Service to disclose informa-
tion relating to competition size (USPS,  2004). Thus, 
competition size is an essential feature of competitive sit-
uations, a feature that consumers are often aware of, and 
a feature that competition organizers are often required 
by law to communicate to consumers.

Understanding how to present competition size ap-
propriately is crucial to a competition's success, as pio-
neering studies suggest that competition size can affect 
consumer behavior in competitive contexts (e.g., Garcia 
& Tor, 2009; Ku et al., 2005; Pillutla & Ronson, 2005). 
In particular, Garcia and Tor (2009) show that having a 
large (vs. small) number of competitors dampens com-
petitive motivation and can lead to degraded perfor-
mance. This “N effect” is theorized to occur because, 
as competition size increases, comparing one's perfor-
mance to that of other individuals becomes less viable 
and hence demotivating (Garcia & Tor, 2009, p. 872). Our 
research seeks to extend these prior findings, add to the 
consumer psychology literature on competitive contexts, 
and provide guidance to managers designing and imple-
menting competitions.

Specifically, we find that large (vs. small) competi-
tion sizes can reduce competitive participation, even in 
contexts where social comparison tendencies may not 
differ across competition size. We identify previously 
underexplored factors that explain this pattern, con-
tributing to a fuller understanding of the psychological 
mechanism of the effect of competition size. We show 
that despite knowing the objective likelihood of winning 
a competition and the objective value of the prize, con-
sumers tend to perceive a lower likelihood of winning 
and a lower magnitude of the competition prize, when 
the competition is larger in size. These differences can 
jointly mediate the impact of competition size on par-
ticipation levels. We further demonstrate that in com-
petitive situations where social comparison does differ 
across competition size, perceived likelihood of winning 
and perceived magnitude of competition prize can still 
play significant mediating roles. That is, the underlying 
roles of these two constructs are distinct from the role of 
social comparison.

Furthermore, our research identifies approaches to 
influence perceived likelihood of winning and perceived 
magnitude of competition prize, the two mediators, to 
moderate the effect of competition size. This not only 
provides causal evidence for the proposed mediating 
mechanism but also informs how to boost consumer mo-
tivation in competitive contexts. From a practitioner's 

perspective, our findings regarding the psychological 
mechanism can help competition organizers devise bet-
ter approaches to mitigate or even eliminate the demo-
tivating effect of large competition sizes. Our results 
suggest that managers can strategically present informa-
tion pertaining to the likelihood of winning and competi-
tion prize, to help consumers overcome the demotivating 
effect and bolster participation level. Such guidance is 
substantively important: In a follow- up investigation (re-
ported in the General Discussion section in more detail) 
involving marketing managers from major organizations 
(who had a minimum of three years of work experience 
after attaining their graduate business degree), only 9% 
were utilizing one of these two approaches and none lev-
eraged both. Thus, our research results provide action-
able insights for managerial practice.

In the sections below, we first review the relevant liter-
ature and develop our hypotheses. We then present five 
empirical studies that test the hypotheses. We conclude 
with a discussion of the implications of our findings and 
potential directions for future research.

CONCEPTUA L BACKGROU N D

Competition refers to “a situation in which someone 
is trying to win something or be more successful than 
someone else” (Cambridge Dictionary, 2022). In this re-
search, we focus on common competitions where prizes 
are provided for winners by the sponsor organizations 
and individual consumers' effort influences whether they 
win. Given the prevalence of competitions, many schol-
ars have investigated the behavioral implications of com-
petitive contexts (e.g., online auctions: Chan et al., 2007; 
Norton et al., 2013; entertainment programs: Pillutla & 
Ronson,  2005; sports activities: Mowen,  2004). In this 
research, we explore the psychology of consumer compe-
titions (e.g., competitions for new product ideas, fitness 
competitions) as a function of competition size (i.e., the 
number of participants in the competition).

Competition size and participation motivation

Among the seminal studies examining the impact of com-
petition size is the work of Garcia and Tor (2009; see also 
Garcia et al., 2013). These scholars demonstrated the “N 
effect”— having a large (vs. small) number of competitors 
dampens competitive motivation because of differences in 
social comparison. That is, as competition size increases, 
comparing one's performance to that of other individu-
als becomes less viable and hence demotivating. To illus-
trate, in one scenario study, Garcia and Tor (2009, Study 
5) asked participants to imagine that they were competing 
to add as many friends to their Facebook account as pos-
sible and that the top 20% performers of the 10 (vs. 10,000) 
competitors would each get a $100 cash prize. Those in 
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the larger size competition condition indicated that they 
were less motivated to compete, and this lower motivation 
was driven by a lowered inclination to compare their own 
progress with that of their competitors.

Other research also suggests that larger competi-
tion sizes may reduce participation levels. For example, 
Pillutla and Ronson (2005) investigate a TV game show 
in which participants could vote to remove other players 
and, thus, increase their own chance of winning the final 
prize of the game. The researchers find that, as the num-
ber of players remaining in the game decreased, partici-
pants became more competitive— they were more likely 
to vote out high (rather than low) performers (Pillutla 
& Ronson, 2005). Ku et al. (2005) show that when there 
were fewer bidders in auctions, participants became 
more competitive— they were more likely to overbid, ex-
ceeding the bid limits they set for themselves.

While the above research has shed light on the impact 
of competition size on motivation, the current under-
standing of the phenomenon is incomplete. For example, 
it is unclear what might occur in competitive contexts 
where social comparison does not significantly differ 
across competition size (e.g., when consumers are asked 
to create and submit a new product idea to a competi-
tion without being able to observe others' ideas; when 
consumers are deciding whether to sign up for a fitness 
competition without knowing others' performance). If 
competitive participation level still differs across com-
petition size in such contexts, it is unclear what mecha-
nism might be driving the effect. Importantly, it is also 
unclear what competition organizers should do to help 
consumers overcome the demotivating effect of large 
competition sizes. The current research seeks answers 
to these theoretically important and managerially sub-
stantive questions. Below, we discuss how competition 
size impacts consumers' perceptions of two fundamen-
tal aspects of a competitive situation (i.e., the likelihood 
of winning and the magnitude of competition prize), 
how changes in these can jointly influence consumers' 
participation levels, and how this mechanism, which is 
independent of social comparison, can be leveraged to 
bolster consumers' participation motivation.

Competition size, perceived likelihood of 
winning, and magnitude of competition prize

Ample research suggests that consumers tend not to 
process numerical information deeply and tend to make 
decisions based on subjectively perceived values rather 
than objective ones (e.g., Bagchi & Davis, 2012; Krishna 
et al., 2002; Wertenbroch et al., 2007). Research also shows 
that subjective numerical perceptions often deviate from 
the objective values. For example, consumers' perception 
of the likelihood of winning can differ as a function of 
contextual factors even when the objective likelihood of 
winning is held constant (Reczek et al., 2014). Building on 

these research streams, we argue that consumers' subjec-
tive perception of the likelihood of winning a competi-
tion can be influenced by competition size. Specifically, 
consumers are often cognitive misers (e.g., Shugan, 1980) 
who tend to be unwilling to deeply process objective ratio 
information (e.g., Krishna et al., 2002; Sevilla et al., 2018) 
and hence may not accurately take account of the objec-
tive ratio of individuals who can win. As such, participat-
ing in a large (vs. small) size competition may appear to 
require defeating a large (vs. small) number of other indi-
viduals, leading to a lower perceived likelihood of winning 
in a large (vs. small) size competition. That is, holding the 
objective likelihood constant (e.g., 10%), the subjectively 
perceived likelihood of winning tends to be lower when 
there are more (e.g., 2000) versus fewer (e.g., 20) partici-
pants in the competition. Drawing on research that sug-
gests that consumers' perception of task difficulty (e.g., 
perceived likelihood of successful completion of a goal) 
is a potent driver of their motivation (Stamatogiannakis 
et al., 2018), we propose that differences in perceived like-
lihood of winning due to differences in competition size 
can impact consumers' participation levels: A lower per-
ceived likelihood of winning tends to reduce participa-
tion in a competitive situation.

We further argue that competition size can also affect 
consumers' perceptions of the prize of the competition 
(e.g., the financial reward for winning). Research shows 
that judgments tend to be reference- dependent, even 
when the reference is objectively unrelated to the focal 
target (e.g., Tversky & Kahneman,  1974; Wertenbroch 
et al.,  2007; Yang et al.,  2019). Thus, in our research 
context, when consumers assess how substantial a com-
petition prize is, they are likely to utilize other numer-
ical aspects of the competition, including the size of 
the competition, as a reference for assessment. In light 
of a numerically large (vs. small) reference, consumers' 
perceived magnitude of competition prize is likely to 
be smaller. In other words, consumers tend to perceive 
the same prize (e.g., $100) as less substantial when par-
ticipating in a large (e.g., 1000 competitors) versus small 
(e.g., 10 competitors) size competition. Because reward 
magnitude perception is another driver of motivation 
(Locke & Latham, 1990), we propose that differences in 
perceived magnitude of competition prize can in turn 
impact consumers' participation levels: A smaller per-
ceived prize magnitude tends to reduce participation in 
a competitive situation.

More formally, we hypothesize that, holding the ob-
jective likelihood of winning and competition prize 
constant:

Hypothesis 1 Consumers tend to perceive a lower likeli-
hood of winning when competition size is large (vs. 
small).

Hypothesis 2 Consumers tend to perceive the prize as 
smaller in magnitude when competition size is large 
(vs. small).
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Hypothesis 3 A lower (A) perceived likelihood of winning 
and (B) perceived magnitude of competition prize can 
jointly reduce consumers' participation in large (vs. 
small) size competitions.

Note that these propositions are distinct from the 
social comparison- based account examined in prior 
research. They offer clear predictions regarding con-
sumers' participation behavior in competitive situations 
where social comparison does not differ across competi-
tion size. Furthermore, the proposed mechanism should 
also operate in situations where social comparison does 
play an underlying role.

Overcoming the demotivating effect of 
competing with more people

If our conceptualization above is correct, it poses a 
challenge for competition organizers aiming to moti-
vate consumers to participate in and remain engaged 
in large- size competitions. This problem is prevalent as 
the overwhelming majority of consumer competitions 
organized by firms and nonprofit organizations involve 
more than a few participants. Thus, a key managerial 
question is: How can the demotivating effect of large 
competition sizes be reduced or even eliminated? Prior 
research suggests that the presentation of information 
can be purposefully designed to foster more optimal 
decision- making (Thaler & Sunstein, 2008). Building on 
this insight, we explore two potential approaches to ad-
dress the demotivating effect of large competition sizes.

First, if differences in perceived likelihood of winning 
can indeed play an underlying role in the effect of com-
petition size on participation motivation, factors that 
influence how consumers perceive the likelihood of win-
ning should moderate the effect. One such factor, which 
is largely under the control of the competition organizer, 
is how information regarding the likelihood of winning 
is presented. Specifically, our proposition is that because 
consumers often are unwilling to deeply process objec-
tive ratio information, they are inclined to perceive a 
lower likelihood of winning when the competition size 
is large (vs. small). As such, presenting information that 
can help consumers more easily form an accurate under-
standing of the likelihood of winning should moderate 
the effect of competition size on participation level. To 
illustrate, both “10% of the 2,000 participants are win-
ners” and “10% of the 20 participants are winners” can 
be more easily understood as “1 in 10 participants are 
winners.” Presenting (vs. not presenting) the latter in-
formation to consumers should thus help attenuate the 
differences in perceived likelihood of winning across 
the two competition size conditions. This in turn should 
moderate the effect of competition size on participation 
motivation. Formally:

Hypothesis 4 Presenting information that facilitates a 
more accurate understanding of the likelihood of win-
ning can moderate the effect of competition size on 
consumers' participation in a competitive situation.

Second, if differences in perceived reward magnitude 
can indeed play an underlying role in the effect of com-
petition size on participation motivation, factors that in-
fluence how consumers perceive prize magnitude should 
moderate the effect. Specifically, our proposition is that 
because consumers can use the numerical magnitude of 
competition size as a reference for assessing the magni-
tude of the competition prize, the same prize (e.g., $50 
for each winner) tends to be perceived as smaller when 
the competition size is large (e.g., 2000 competitors) ver-
sus small (e.g., 20 competitors). This proposed process 
should thus be moderated by presenting information 
on competition prize in a way that enhances numerical 
magnitude perceptions. One approach is to present in-
formation on the total pot of prizes the competition of-
fers: For competitions with the same objective likelihood 
of winning (e.g., 10%) and competition prize (e.g., $50 for 
each winner), a larger (e.g., 2000) versus smaller compe-
tition size (e.g., 20) would yield a larger total pot of prizes 
(e.g., $10,000 vs. $100), making the prize of the competi-
tion appear more substantial in magnitude. Presenting 
(vs. not presenting) the total prize pot can thus bolster 
the otherwise reduced perception of prize magnitude in 
larger size competitions, attenuating or even eliminating 
the negative effect of competition size on participation 
motivation. Formally:

Hypothesis 5 Presenting information that bolsters per-
ceived magnitude of competition prize can moderate 
the effect of competition size on consumers' partici-
pation in a competitive situation.

In the next section, we present five empirical stud-
ies that test these hypotheses utilizing different sets of 
competition sizes, competitive tasks, objective winning 
likelihoods, and prizes. Studies 1a, 1b, and 2 show that 
in competitive situations where social comparison ten-
dencies do not differ across competition size, partic-
ipation level can still be reduced in a large (vs. small) 
size competition. These studies also test whether con-
sumers' perceived likelihood of winning and perceived 
prize magnitude are joint mediators of the effect of 
competition size on participation level. Studies 3 and 4 
each test a theoretically relevant moderator, identifying 
means through which competition organizers can miti-
gate the demotivating effect of large competition sizes. 
Importantly, by manipulating moderators that directly 
impact our proposed mediators, Studies 3 and 4 also pro-
vide causal evidence for the mediating roles of perceived 
likelihood of winning and perceived prize magnitude, in 
how competition size affects consumers' participation 
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motivation. Further, Study 4 also shows that even in sit-
uations where social comparison does play an underly-
ing role, perceived likelihood of winning and perceived 
prize magnitude are distinct mediating routes through 
which competition size alters participation motivation.

STU DY 1A

Study 1a sought to show that competition size can impact 
consumer behavior via mechanisms other than social 
comparison. The study tested whether in prevalent com-
petitive contexts where social comparison may not differ 
across competition size, consumers still exhibit a lower 
participation level when the competition is large (vs. small) 
in size. Further, Study 1a also aimed to demonstrate that a 
larger competition size can degrade consumers' perceived 
likelihood of winning (H1) and perceived magnitude of 
competition prize (H2), and that these changes can jointly 
drive consumers' participation level (H3).

Design and procedure

We recruited six hundred individuals (51% women, av-
erage age of 41) from a U.S. consumer panel (Amazon 
Mechanical Turk) to participate in the study for mon-
etary compensation. As in all subsequent studies, poten-
tial participants first completed a bot check procedure 
(reCAPTCHA v3 by Google) and only those who passed 
the procedure were invited to participate in the study. 
They were randomly assigned to one of two conditions: 
small vs. large competition size. Following an established 
approach (Garcia & Tor, 2009), competition size was ma-
nipulated by informing participants that the pool of com-
petitors consisted of 40 [4000] similar individuals. The 
objective likelihood of winning the competition (5%) and 
the competition prize for each winner ($75) were identical 
in the two conditions. We focused on participants' deci-
sion to sign up for a competition and selected a common 
competitive context where participants need to complete 
a design task independently and submit their work indi-
vidually. Given these contextual characteristics, social 
comparison inclination might not differ across com-
petition size. Specifically, participants were informed 
that, due to the coronavirus outbreak, liquid soap for 
hand washing had become an essential household item. 
A health organization was launching a competition for 
liquid soap dispenser bottle designs. 40 [4000] people 
with similar backgrounds were invited to participate in 
this competition. Participants would individually submit 
their design via email. The designs would be evaluated by 
a panel of experts. Participants with designs that ranked 
in the top 5% would each win a $75 cash prize. The win-
ners would be individually notified via email.

Participants in both conditions responded to the same 
set of measures. As a measure of competitive motivation, 

participants indicated whether they would sign up for the 
competition (1 =  yes, 0 = no). For perceived likelihood 
of winning, participants indicated how likely/proba-
ble it was that they would win the competition (1 = not 
likely/probable at all, 7 = very likely/probable). For per-
ceived magnitude of competition prize, they rated the 
magnitude/size of the competition prize for each winner 
(1 = very small, 7 = very large). For social comparison, 
participants indicated, when deciding whether to partici-
pate in the competition, the extent to which they thought 
about how their design/performance might compare with 
their competitors' (1 = not at all, 7 = quite a lot; adapted 
from Garcia & Tor, 2009).

Finally, participants responded to an attention check 
procedure that verified whether they adequately fol-
lowed the study instructions (Berinsky et al.,  2014; see 
Methodological Detail Appendix for details) and com-
pleted basic demographic measures. The responses of 
573 participants who passed the attention check were in-
cluded in subsequent analyses. (Including all responses 
in the analyses yielded qualitatively identical patterns of 
results.) A confirmatory factor analysis indicated that 
the three sets of measures for the mediators reflected 
three distinct factors (χ2  =  5.97, CFI >  0.99, RMSEA 
<  0.01, and SRMR  =  0.01). Participants' responses to 
the two- scale items for perceived likelihood of winning, 
perceived prize magnitude, and social comparison were 
averaged (rs > 0.87) to create the respective operational 
measure for subsequent analyses.

Results

Competition signup

A logistic regression with competition size (1  =  large, 
0  = small) as the independent variable and participants' 
signup decision as the dependent variable revealed that 
significantly fewer participants in the large (vs. small) 
competition size condition decided to enter the com-
petition (Mlarge =  46.6% vs. Msmall =  60.2%; β =  −0.55, 
SE = 0.17, Wald = 10.59, p = 0.001, Exp(B) = 0.58). That 
is, when a larger number of individuals were invited to 
the competition, participants became less motivated, 
as indicated by their lowered willingness to enter the 
competition.

Perceived likelihood of winning

Supporting H1, participants in the large (vs. small) com-
petition size condition perceived that they were signifi-
cantly less likely to win the competition (Mlarge =  2.73, 
SDlarge  =  1.84 vs. Msmall  =  3.28, SDsmall  =  1.91; F[1, 
571] = 12.12, p = 0.001, d = −0.29), even though the objec-
tive likelihood of winning was identical across the two 
conditions.
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Perceived magnitude of competition prize

Supporting H2, participants in the large (vs. small) 
competition size condition perceived the competition 
prize for each winner as significantly smaller in mag-
nitude (Mlarge  =  4.02, SDlarge  =  1.55 vs. Msmall  =  4.51, 
SDsmall = 1.52; F[1, 571] = 14.51, p < 0.001, d = −0.31), even 
though the prize was identical across the conditions.

Social comparison

Participants in both large and small competition size 
conditions reported having thoughts about comparing 
with competitors when deciding whether to sign up for 
the competition, but the level of such comparison did not 
significantly differ across the conditions (Mlarge =  4.61, 
SDlarge = 1.94 vs. Msmall = 4.84, SDsmall = 1.78; p > 0.14). 
This pattern suggests that the differences in motivation 
to compete observed in this study cannot be simply at-
tributed to social comparison differences.

Mediation

We ran a mediation analysis (Model 4; 5000 resamples; 
Hayes, 2017) with whether participants decided to sign 
up for the competition (1 = yes, 0 = no) as the dependent 
variable, competition size (1 =  large, 0 =  small) as the 
independent variable, and perceived likelihood of win-
ning, perceived magnitude of competition prize, and 
social comparison as three simultaneous mediators (see 
Figure 1).

The analysis confirmed our proposed mechanism: 
The indirect effects of competition size through per-
ceived likelihood of winning (β = −0.61, SE = 0.19, 95%CI 
[−1.02, −0.27]) and through perceived magnitude of com-
petition prize (β = −0.13, SE = 0.06, 95%CI [−0.26, −0.03]) 
were both significant. The indirect effect through social 

comparison, however, was not significant (β  =  −0.03, 
SE  =  0.03, 95%CI [−0.10, 0.01]). Further, when the in-
direct effects were accounted for, the otherwise signif-
icant direct effect of competition size on participation 
motivation became nonsignificant (β = −0.10, SE = 0.24, 
95%CI [−0.57, 0.38]). In other words, supporting our 
propositions, perceived likelihood of winning (H3A) and 
perceived magnitude of competition prize (H3B) were 
significant mediators of the impact of competition size 
on participation levels. In this competitive context, so-
cial comparison did not play a mediating role (see Web 
Appendix for a replication using a different competitive 
context, as well as ancillary analyses showing that alter-
native mediational paths could not account for the ob-
served behavioral patterns).

Robustness with respect to gender

As gender may potentially influence competitive motiva-
tion (e.g., Hanek et al., 2016; Vandegrift & Holaday,  2012), 
we ran further analyses to assess the robustness of the 
findings with respect to gender. First, we ran a logistic re-
gression with competition signup decision as the depend-
ent variable, and competition size, gender (1  =  female, 
0 =  male), and their interaction term as the predictors. 
The coefficient estimate for competition size remained 
significant (β = −0.54, SE = 0.24, Wald = 4.98, p = 0.026, 
Exp(B) = 0.58). The coefficient estimates for gender and 
for the interaction term were not significant (ps >  0.9). 
This pattern indicates that the impact of competition size 
on participation motivation did not significantly vary 
across gender in the competitive context of Study 1a.

Next, to assess the potential influence of gender differ-
ence in the underlying process, we ran a moderated me-
diation analysis (Model 8; 5000 resamples; Hayes, 2017) 
with competition signup decision as the dependent vari-
able, competition size as the independent variable, and 
gender as the moderator. The indexes of moderated 

F I G U R E  1  Study 1 results: Perceived likelihood of winning and perceived magnitude of competition prize were distinct mediators of the 
effect of competition size on competition signup decision

Note: Solid lines indicate significant paths. Dash lines indicate non-significant paths.

Social Comparison

Competition 
Signup

Larger 
Competition Size

Perceived Magnitude 
of Competition Prize

Perceived Likelihood 
of Winning

β = -0.55, p < 0.001 β = 1.12, p < 0.001

β = -0.49,
p < 0.001

β = 0.26, 
p < 0.01

β = 0.14, p = 0.06β = -0.23, p = 0.14
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mediation for perceived winning likelihood (index = 0.27, 
SE = 0.37, 95%CI [−0.45, 1.01]), perceived prize magnitude 
(index = 0.01, SE = 0.07, 95%CI [−0.13, 0.16]), and social 
comparison (index = 0.01, SE = 0.05, 95%CI [−0.10, 0.11]) 
were all nonsignificant. These indicate that gender differ-
ence did not significantly alter the underlying process in 
the competitive context of Study 1a.

Discussion

The behavioral patterns observed suggest that in some 
competitive contexts (e.g., the competition signup deci-
sion context in Study 1a), social comparison differences 
might not be the most potent driver of differences in 
participation motivation across competition size. Such 
competitive contexts differ from those in the pioneering 
research (e.g., Garcia & Tor, 2009). For example, in the 
context of competition signup decision, because the de-
cision occurs prior to engaging in the competitive task, 
competitors' specific performance might not be as overt 
(as when one is able to observe competitors' progress on 
the actual task). Hence, although people can still engage 
in social comparison when making the signup decision, 
the level of social comparison might not sufficiently dif-
fer across the competition size conditions (as observed 
in Study 1a). Importantly, the results of Study 1a suggest 
that differences in perceived likelihood of winning and 
in perceived magnitude of competition prize can account 
for the impact of competition size on participation levels 
in these competitive contexts.

STU DY 1B

Study 1b extended the findings of Study 1a in multi-
ple ways. First, prior research (e.g., Hanek et al.,  2016; 
Vandegrift & Holaday, 2012) suggests that gender iden-
tity can play a role in how consumers react to different 
competition sizes. Although including participants' gen-
der as a moderator did not change the pattern of results 
in Study 1a, we sought to more robustly explore this 
account in Study 1b. We measured the extent to which 
participants identified as feminine (vs. masculine) and 
examined whether this continuous gender identity meas-
ure might influence the results. Moreover, Study 1b also 
investigated another potential alternative account— 
whether the detrimental effects of competition size might 
be due to participants' misunderstanding of the term 
“win” (e.g., misconstruing the term as “being the first 
in the competition”). Specifically, we removed the term 
“win” from the study and used alternative phrasing in 
the stimuli (e.g., “succeed” instead of “win”). If the be-
havioral patterns remain consistent with those of Study 
1a, such misinterpretation per se would not be able to ac-
count for the results. Finally, to demonstrate robustness, 
we examined a different competitive context in Study 1b.

Design and procedure

We recruited six hundred individuals (47% women, aver-
age age of 39) from the same consumer panel as in Study 
1a to participate in this study for monetary compensa-
tion. They were randomly assigned to one of two condi-
tions: small vs. large competition size. The experimental 
procedure was similar to that of Study 1a. Specifically, 
participants were informed that, due to the coronavirus 
pandemic, many people's physical activities had been re-
duced. They were invited to join a competition for staying 
physically active for the next 4 weeks. 50 [5000] individu-
als with similar bodyweight, height, lifestyle, and habits 
would be in this competition. Each participant's physical 
exercise activities would be recorded during the competi-
tion. Those finishing in the top 10% would each receive a 
$75 cash prize. Those participants would be individually 
notified via email.

Participants in both conditions responded to the 
same set of measures. For competitive motivation, par-
ticipants indicated whether they would sign up for the 
competition (1 = yes, 0 = no). For perceived likelihood 
of winning, participants indicated how likely/probable 
it was that they would succeed in getting a competition 
prize (1 = not likely/probable at all, 7 = very likely/prob-
able). For perceived magnitude of competition prize, 
they rated the magnitude/size of the competition prize 
for each top performer (1 = very small, 7 = very large). 
For social comparison, participants indicated, when 
deciding whether to participate in the competition, the 
extent to which they thought about how their perfor-
mance/progress might compare to their competitors' 
(1 = not at all, 7 = quite a lot). For gender identity, par-
ticipants indicated the extent to which they saw them-
selves as feminine (1 = not feminine at all, 7 = extremely 
feminine) and as masculine (1 =  not masculine at all, 
7 = extremely masculine; Yan, 2016).

Finally, participants completed the same attention 
check procedure and basic demographic measures as in 
Study 1a. The responses of 578 participants who passed 
the attention check were included in subsequent anal-
yses. (Including all responses in the analyses yielded 
qualitatively identical patterns of results.) Participants' 
responses to the two scale items for each of the media-
tors were averaged (rs >0.8) to create the respective oper-
ational measure for subsequent analyses.

Results

Competition signup

A logistic regression with competition size (1 =  large, 
0  = small) as the independent variable and participants' 
signup decision as the dependent variable revealed 
that significantly fewer participants in the large (vs. 
small) competition size condition decided to enter the 
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competition (Mlarge = 59.1% vs. Msmall = 68.8%; β = −0.43, 
SE =  0.17, Wald =  5.93, p =  0.015, Exp(B) =  0.65). As 
the term “win” was not used in the study, this result 
suggests that alternative mechanisms based on par-
ticipants' misinterpretation of the term cannot account 
for the demotivating effect of competition size in this 
study.

Perceived likelihood of winning

Further supporting H1, participants in the large (vs. 
small) competition size condition perceived that they 
were significantly less likely to succeed at getting a 
prize in the competition (Mlarge = 4.21, SDlarge = 2.11 vs. 
Msmall = 4.62, SDsmall = 1.97; F[1, 576] = 5.83, p = 0.016, 
d = −0.201).

Perceived magnitude of competition prize

Further supporting H2, participants in the large (vs. 
small) competition size condition perceived the com-
petition prize for each top performer as significantly 
smaller in magnitude (Mlarge  =  4.07, SDlarge  =  1.84 vs. 
Msmall = 4.42, SDsmall = 1.70; F[1, 576] = 5.58, p = 0.019, 
d = −0.197).

Social comparison

Although participants in both large and small compe-
tition size conditions reported having thoughts about 
comparing with their competitors when deciding 
whether to sign up for the competition, the levels of so-
cial comparison did not significantly differ across the 
conditions (Mlarge = 5.19, SDlarge = 1.53 vs. Msmall = 5.38, 
SDsmall =  1.44; p > 0.11). This pattern suggests that the 
differences in participation motivation in this study 
cannot be simply attributed to the differences in social 
comparison.

Mediation

We ran a mediation analysis (Model 4; 5000 resamples; 
Hayes, 2017) with whether participants decided to sign 
up for the competition (1 = yes, 0 = no) as the dependent 
variable, competition size (1 =  large, 0 =  small) as the 
independent variable, and perceived likelihood of win-
ning, perceived magnitude of competition prize, and 
social comparison as three simultaneous mediators. The 
analysis results further supported our proposed mecha-
nism (H3A and H3B): The indirect effects of competition 
size through perceived likelihood of winning (β = −0.09, 
SE = 0.04, 95%CI [−0.19, −0.01]) and through perceived 
magnitude of competition prize (β =  −0.28, SE =  0.12, 

95%CI [−0.54, −0.06]) were both significant. The indi-
rect effect through social comparison, however, was not 
significant (β =0.001, SE  =  0.02, 95%CI [−0.04, 0.04]). 
Further, as expected, when the indirect effects were ac-
counted for, the otherwise significant direct effect of 
competition size on participation motivation became 
nonsignificant (β = −0.23, SE = 0.22, 95%CI [−0.67, 0.21]).

Robustness with respect to gender

To assess the robustness with respect to the potential 
influence of gender difference, we first ran a logis-
tic regression with competition signup decision as the 
dependent measure and competition size, gender (fe-
male =  1, male =  0), and their interaction term as pre-
dictors. The coefficient estimate for competition size 
remained significant (β = −0.67, SE = 0.25, Wald = 7.37, 
p =  0.007, Exp(B) =  0.51) and that for gender was also 
significant (β = −0.65, SE = 0.26, Wald = 6.54, p = 0.011, 
Exp(B) = 0.52). The coefficient for the interaction term 
was not significant (β  =  0.53, SE  =  0.35, Wald  =  2.28, 
p = 0.13). This pattern indicates that while gender indeed 
influenced participation motivation in the competitive 
context of Study 1b, the impact of competition size on 
motivation did not significantly vary across gender.

Next, to assess the potential influence of gender differ-
ence in the underlying process, we ran a moderated me-
diation analysis (Model 8; 5000 resamples; Hayes, 2017) 
with competition signup decision as the dependent vari-
able, competition size as the independent variable, and 
gender as the moderator. The indexes of moderated me-
diation for perceived winning likelihood (index = 0.002, 
SE = 0.08, 95%CI [−0.15, 0.16]), perceived prize magni-
tude (index = −0.02, SE = 0.25, 95%CI [−0.53, 0.47]), and 
social comparison (index  =  −0.001, SE  =  0.02, 95%CI 
[−0.05, 0.05]) were all nonsignificant. These indicate that 
gender difference did not significantly alter the underly-
ing process in the competitive context of Study 1b.

Robustness with respect to gender identity

We also probed the potential role of gender identity 
using the continuous gender identity measure. The 
masculine scale item was reverse- coded and then av-
eraged with the feminine scale item to create a single, 
continuous measure of gender identity (with a higher 
[lower] value reflecting a more feminine [masculine] 
identity). We ran a logistic regression with competi-
tion signup decision as the dependent variable, and 
competition size, gender identity, and their interaction 
term as predictors. The coefficient estimate for com-
petition size remained significant (β = −1.01, SE = 0.40, 
Wald = 6.16, p = 0.013, Exp(B) = 0.37) and that for the 
gender identity measure was also significant (β = −0.16, 
SE = 0.06, Wald = 6.42, p = 0.011, Exp(B) = 0.85). The 
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coefficient estimate for the interaction term was not 
significant (β = 0.14, SE = 0.09, Wald = 2.59, p = 0.11). 
This pattern again offers evidence that while gender 
identity can indeed influence participation motivation, 
the impact of competition size on motivation did not 
significantly vary across the continuum of gender iden-
tity in the competitive context of Study 1b.

To assess the potential influence of gender identity on 
the underlying process, we ran a moderated mediation 
analysis (Model 8; 5000 resamples; Hayes,  2017) with 
competition signup decision as the dependent variable, 
competition size as the independent variable, and gen-
der identity as the moderator. The indexes of moderated 
mediation for perceived winning likelihood (index = 0.01, 
SE =  0.02, 95%CI [−0.02, 0.05]), perceived prize magni-
tude (index = 0.04, SE = 0.06, 95%CI [−0.08, 0.17]), and so-
cial comparison (index = −0.001, SE = 0.01, 95%CI [−0.02, 
0.02]) were nonsignificant. These results indicate that dif-
ferences in gender identity did not significantly alter the 
underlying process in the competitive context of Study 1b.

Discussion

Using a different competitive context, Study 1b provided 
further evidence for the underlying roles of perceived 
winning likelihood and perceived prize size in the demo-
tivating effect of a larger competition size. Importantly, 
Study 1b showed that the results could not be explained 
by alternative accounts based on participants' misin-
terpretation of the term “win” (e.g., misconstruing the 
term as “being the first in the competition”), as this term 
was not used. Finally, the pattern of results in Study 1b 
could not be attributed to alternative accounts based 
on gender or gender identity difference. This pattern is 
consistent with the growing research stream showing 
that the influence of gender may depend on the context. 
For instance, in Vandegrift and Holaday (2012), gender 
difference in reaction to competition size emerged only 
when participants were made to believe that they would 
be leading (vs. mid- tier) performers in the competition 
(p. 190). Hanek et al. (2016) shows that women's less fa-
vorable reaction to a larger competition size manifests 
in contexts that may violate their prescriptive gender 
norms. In our research, the competitive contexts did not 
involve prescriptive gender norm violations nor evoke 
one's proximity to leading performers. As such, gender 
difference might not have significantly influenced the 
underlying mechanism of the competition size effect in 
the particular contexts we investigated.

STU DY 2

Studies 1a and 1b investigated consumers' decision to 
participate in a competition. To assess generalizability, 
Study 2 examined whether our proposed mechanism 

can explain the impact of competition size on the 
amount of effort consumers exert on an incentive- 
compatible competitive task. In this study, consum-
ers were invited to provide new product suggestions, 
a competitive context widely leveraged by firms for 
customer engagement. In this study, consumers inde-
pendently completed and submitted their work to the 
competition, a common type of competitive setup in 
which participants must focus on performing a cogni-
tively demanding task on their own, leaving less mental 
resources for engaging in social comparison. In other 
words, social comparison might not differ across com-
petition size in this competitive context. Furthermore, 
to demonstrate robustness, Study 2 utilized a different 
consumption category and a different set of competi-
tion sizes and competition prize.

Design and procedure

We recruited six hundred individuals (52% women, aver-
age age of 38) from the same consumer panel as in Study 
1a to participate in this study for monetary compensa-
tion. They were randomly assigned to one of two con-
ditions (large vs. small competition size) and shown the 
respective scenario on a competition for proposing new 
product ideas. As in Study 1a, we manipulated competi-
tion size by informing participants that they were com-
peting in a pool of 20 [2000] similar individuals. The 
objective likelihood of winning (10%) and the competi-
tion prize for each winner ($5) were identical in the two 
experimental conditions. Specifically, participants were 
informed that they were one of 20 [2000] similar individ-
uals invited to participate in a competition for coming up 
with as many unique instant noodle flavor ideas as pos-
sible; individuals who ranked in the top 10% would each 
win a $5 cash prize. Thus, participants' performance on 
the competitive task was consequential.

Next, participants wrote down their instant noo-
dle f lavor ideas. On a separate page, they responded 
to measures pertaining to the potential mediators. For 
perceived likelihood of winning, participants indi-
cated how likely/probable it was that they would win 
the competition (1 = not likely/probable at all, 7 = very 
likely/probable). For perceived magnitude of competi-
tion prize, they rated the magnitude/size of the prize for 
each winner (1 = very small, 7 = very large). For social 
comparison, participants were asked to indicate, when 
they were working on their product ideas, the extent to 
which they thought about how their ideas/performance 
might compare with their competitors' (1 = not at all, 
7 =  quite a lot). Finally, as in Study 1a, participants 
responded to an attention check procedure and com-
pleted basic demographic measures.

Two coders who were unaware of the hypotheses 
of the research counted the number of unique prod-
uct ideas each participant generated. Five hundred 
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and seventy- four participants who passed the atten-
tion check procedure and properly responded to the 
idea generation task (i.e., provided readable responses) 
were included in subsequent analyses. Discrepancies 
(1%) between the coders were resolved through dis-
cussion. For example, “lobster bisque f lavor,” “orange 
chicken,” “spicy buffalo,” and “sour cream and onion” 
were each counted as one idea. Responses such as 
“no ideas” were coded as 0. Participants whose per-
formance ranked in the top 10% were each given a $5 
prize through the consumer panel platform. The num-
ber of ideas each participant generated— a measure of 
motivation to exert effort in the competition— served 
as the dependent variable. Participants' responses to 
each set of the scale items were averaged to create 
the respective operational measure for subsequent 
analyses (rs > 0.78).

Results

Effort exerted during competition

Participants in the large (vs. small) size condition submit-
ted significantly fewer new product ideas (Mlarge = 3.27, 
SDlarge  =  2.36 vs. Msmall  =  3.76, SDsmall  =  3.04; F[1, 
572] = 4.69, p = 0.03, d = −0.18), indicating that the large 
(vs. small) competition size significantly lowered partici-
pants' motivation to compete, as measured by their ac-
tual performance in a task that was consequential.

Perceived likelihood of winning

Supporting H1, participants in the large (vs. small) com-
petition size condition perceived that they were signifi-
cantly less likely to win the competition (Mlarge = 2.88, 
SDlarge  =  1.87 vs. Msmall  =  3.27, SDsmall  =  1.77; F[1, 
572] = 6.44, p = 0.01, d = −0.21), even though the objective 
likelihood of winning was identical across the conditions.

Perceived magnitude of competition prize

Supporting H2, participants in the large (vs. small) 
competition size condition perceived the prize for win-
ning as significantly smaller in magnitude (Mlarge = 3.74, 
SDlarge  =  1.56 vs. Msmall  =  4.32, SDsmall  =  1.52; F[1, 
572] = 19.89, p < 0.001, d = −0.38), even though the prize 
was identical across the conditions.

Social comparison

Participants in both large and small competition size 
conditions reported having thoughts about compar-
ing with their competitors while they worked on the 

competitive task, but the level of such comparison did not 
significantly differ across the conditions (Mlarge = 4.30, 
SDlarge =  1.81 vs. Msmall =  4.32, SDsmall =  1.76; p > 0.8). 
This pattern suggests that the significant difference in 
competitive motivation observed in this study cannot be 
simply attributed to differences in social comparison.

Mediation

We ran a mediation analysis (Model 4; 5000 resamples; 
Hayes, 2017) with the effort exerted during the competi-
tion (i.e., the number of unique product ideas generated) 
as the dependent variable, competition size (1 =  large, 
0 = small) as the independent variable, and perceived like-
lihood of winning, perceived prize magnitude, and social 
comparison as simultaneous mediators. This analysis 
further confirmed our proposed mediational relation-
ships: The indirect effects of competition size through 
perceived likelihood of winning (β =  −0.07, SE =  0.04, 
95%CI [−0.17, −0.01]) and through perceived prize mag-
nitude (β = −0.09, SE = 0.04, 95%CI [−0.18, −0.02]) were 
both significant. However, the indirect effect through 
social comparison was not significant (β  =  −0.001, 
SE = 0.02, 95%CI [−0.04, 0.03]). Finally, when these indi-
rect effects were accounted for, the otherwise significant 
direct effect of competition size on motivation became 
nonsignificant (β = −0.33, SE = 0.23, 95%CI [−0.78, 0.12]). 
These results thus support H3A and H3B, highlighting 
the underlying roles of perceived likelihood of winning 
and perceived magnitude of competition prize.

STU DY 3

Studies 1a, 1b, and 2 found that, in certain competitive 
contexts, although participants engaged in substantial 
social comparison, the level of such comparison did not 
significantly differ across competition size. Yet, compet-
itive participation levels still differed across competition 
size. These studies also showed that, despite knowing the 
objective likelihood of winning a competition and the 
objective value of the competition prize, participants in 
the large (vs. small) competition size condition perceived 
a lower likelihood of winning and a lower magnitude of 
the competition prize; these differences jointly mediated 
the detrimental effect of a larger competition size on par-
ticipation motivation.

Study 3 sought to extend these findings in multiple 
ways. First, Study 3 explored a moderator of the effect— 
whether presenting information that facilitates a more 
accurate understanding of the winning likelihood can 
moderate the effect of competition size on motivation 
(H4). Second, because Study 3 manipulated a factor di-
rectly influencing the mediator— perceived winning like-
lihood— it also aimed to offer additional evidence for the 
causal role of this mediator. Importantly, this approach 
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helped shed further light on why the differences in per-
ceived likelihood across competition size arise in the 
first place. As conceptualized earlier, consumers tend 
to be cognitive misers (e.g., Shugan, 1980) who are not 
always willing to invest the necessary mental resources 
to accurately process numerical information; hence, 
their perception of winning likelihood can be biased by 
competition size. If this is indeed the case (as the results 
of Studies 1a, 1b, and 2 suggest), then having (vs. not) 
more easily understandable information on the objective 
winning likelihood should attenuate the difference in 
perceived winning likelihood. Finally, to further demon-
strate generalizability and robustness, Study 3 utilized 
yet another type of competitive context (i.e., designing an 
ad for a gym company).

Design and procedure

We recruited one thousand and two hundred individuals 
(50.5% women, average age of 39.7) from a U.S. consumer 
panel (Amazon Mechanical Turk) to participate in the 
study for monetary compensation. They were randomly 
assigned to a 2 (competition size: large vs. small) × 2 
(likelihood of winning presentation type: control vs. 
enhanced) between- participant design. Participants 
were first informed that because of the pandemic, many 
people had stopped going to gyms. They were asked to 
imagine that they were invited to join a competition for 
designing web banner ads for a fitness company to help 
promote its gyms; participants with superior ad designs 
would each win a $75 prize; [20] 2000 people with simi-
lar backgrounds would participate in this competition; 
each person would submit one ad design, which would 
be ranked. Whereas those in the control condition were 
informed that the top 10% of participants would each 
win the cash prize, those in the enhanced likelihood of 
winning presentation condition were informed that for 
every 10 participants in the competition, one would win 
the cash prize (see MDA for more detail).

Next, all participants indicated whether they would 
sign up for the competition (0 = no, 1 = yes). They then re-
sponded to measures on perceived likelihood/probability 
of winning (1 = not likely/probable at all, 7 = very likely/
probable) and perceived magnitude/size of competition 
prize for each winner (1 = very small, 7 = very large). For 
social comparison, participants indicated, when deciding 
whether to sign up for the competition, to what extent 
they thought about how their work might compare with 
their competitors' (1 = not at all, 7 = very much) and to 
what extent they considered how their ad design might 
compare with their competitors' (1 = not at all, 7 = very 
much). As in the first three studies, all participants com-
pleted an attention check and responded to basic demo-
graphic measures. The responses of 1167 participants who 
passed the attention check were included in subsequent 
analyses. (Including all responses in the analyses yielded 

qualitatively identical patterns of results.) The scale items 
for each mediator were averaged to create the respective 
operational measure for subsequent analyses (rs > 0.83).

Results

Competition signup

We ran a logistic regression with competition signup de-
cision as the dependent variable and competition size 
(1 = large, 0 = small), winning likelihood presentation type 
(1 = enhanced, 0 = control), and their interaction term as 
predictors. This analysis revealed a significant main ef-
fect of competition size (Mlarge = 67.1% vs. Msmall = 72.1%; 
β = −0.59, SE = 0.18, Wald = 10.88, p < 0.001, Exp(B) = 0.55), 
but the main effect of winning likelihood presentation 
type was not significant (p > 0.16). Importantly, there 
was a significant interaction effect (β = 0.74, SE = 0.26, 
Wald = 8.22, p = 0.004, Exp(B) = 2.08): In the control con-
dition, the large (vs. small) competition size significantly 
lowered the competition signup ratio (Mlarge = 61.9% vs. 
Msmall = 74.7%; p < 0.001). In the enhanced presentation of 
winning likelihood condition, however, signup ratios did 
not differ between the two competition size conditions 
(Mlarge = 72.3% vs. Msmall = 69.4%; p > 0.4; see Figure 2). 
This pattern supports H4, illustrating that the enhanced 
presentation of winning likelihood can help overcome 
the detrimental effect of competition size on participa-
tion motivation.

Perceived likelihood of winning

We ran an ANOVA with perceived likelihood of winning 
as the dependent variable, and competition size and win-
ning likelihood presentation type as between- participant 
factors. This analysis revealed a significant interaction 
effect (F[1, 1163] =  7.38, p =  0.007). The main effect of 
competition size (p > 0.10) and that of winning likelihood 
presentation type (p > 0.28) were not significant.

Planned contrasts showed that in the control condition, 
the large (vs. small) competition size led to a significantly 
lower perceived likelihood of winning (Mlarge  =  3.96, 
SDlarge  =  2.04 vs. Msmall  =  4.46, SDsmall  =  1.92; F[1, 
1163] = 9.51, p = 0.002, d = −0.25). However, in the enhanced 
presentation of winning likelihood condition, perceived 
likelihood of winning did not differ between the two com-
petition size conditions (Mlarge =  4.39, SDlarge =  1.86 vs. 
Msmall = 4.27, SDsmall = 1.96; p > 0.4). These results provide 
further support for our proposed mechanism.

Perceived magnitude of competition prize

As expected, an ANOVA with perceived magnitude 
of competition prize for each winner as the dependent 



12 |   YANG AND CHATTOPADHYAY

variable revealed a significant main effect of competi-
tion size (Mlarge =  4.02, SDlarge =  1.73 vs. Msmall =  4.43, 
SDsmall  =  1.63; F[1, 1163]  =  17.34, p < 0.001, d  =  −0.24). 
The main effect of winning likelihood presentation type 
(p > 0.9) and the interaction between the two factors 
(p > 0.12) were not significant.

Social comparison

An ANOVA with social comparison as the dependent 
variable did not yield a significant main effect of compe-
tition size (Mlarge = 5.35, SDlarge = 1.48 vs. Msmall = 5.36, 
SDsmall = 1.45; p > 0.9). The main effect of winning like-
lihood presentation type (p > 0.73) and the interaction 
between the two factors (p > 0.27) were also not signifi-
cant. This pattern offers further evidence that perceived 
likelihood of winning can play a role distinct from social 
comparison.

Moderated mediation

We ran a moderated mediation analysis (Model 8; 5000 
resamples; Hayes, 2017) with competition size as the in-
dependent variable, competition signup as the dependent 
variable, and perceived likelihood of winning, perceived 
magnitude of competition prize, and social compari-
son as three simultaneous mediators. Winning likeli-
hood presentation type was included in the model as the 
moderator.

This analysis yielded moderated mediation pat-
terns supporting our propositions. First, the moder-
ated mediation indexes for perceived prize magnitude 

(index = −0.02, SE = 0.03, 95% CI[−0.10, 0.03]) and so-
cial comparison (index = 0.01, SE = 0.02, 95% CI[−0.02, 
0.05]) were not significant, indicating that the indirect 
effects through perceived prize magnitude and through 
social comparison did not significantly differ across the 
enhanced presentation of winning likelihood versus con-
trol conditions. In contrast, the moderated mediation 
index for perceived likelihood of winning (index = 0.61, 
SE =  0.23, 95% CI [0.16, 1.08]) was significant, indicat-
ing that the enhanced presentation of winning likeli-
hood moderated the underlying role of this construct. 
Specifically, the indirect effect through perceived like-
lihood of winning in the control condition (β =  −0.49, 
SE =  0.17, 95%CI [−0.82, −0.18]) was negative and sig-
nificant. In the enhanced presentation of winning like-
lihood condition, however, the indirect effect (β = 0.12, 
SE  =  0.16, 95%CI [−0.18, 0.44]) was not significant. 
Overall, these results provide further evidence that per-
ceived likelihood of winning (H3A) can play a distinct 
underlying role in how competition size impacts partici-
pation motivation.

STU DY 4

Study 3 showed that enhanced presentation of winning 
likelihood can moderate the impact of competition size 
on participation motivation. Study 4 sought to examine 
another theoretically relevant moderator and further il-
lustrate the distinct underlying role of perceived prize 
magnitude. That is, Study 4 tested whether presenting 
information that bolsters perceived magnitude of com-
petition prize can moderate the effect of competition 
size on consumers' participation motivation (H5). By 
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influencing perceived prize magnitude directly, Study 4 
also sought further evidence for the causal role of this 
construct in mediating the effect of competition size on 
motivation. Furthermore, the studies thus far involved 
contexts where participants' social comparison did not 
significantly differ across the large (vs. small) competi-
tion size condition. Study 4 sought to examine a com-
petitive context in which social comparison does play an 
underlying role, testing whether our proposed mecha-
nism is robust. That is, Study 4 examined whether, even 
in situations where levels of social comparison differ as 
a function of competition size, the mechanism we pro-
pose can operate independently of that through social 
comparison.

Design and procedure

We recruited eight hundred individuals (52% women, 
average age of 40) from the same consumer panel as in 
Study 3 to participate in this study for monetary com-
pensation. They were randomly assigned according to 
a 2 (competition size: large vs. small) × 2 (prize presen-
tation type: control vs. enhanced) between- participant 
design. Specifically, participants were informed that 
because of the coronavirus outbreak, staying physi-
cally active had become more challenging than before. 
They were asked to imagine that they were joining a 
fitness competition for walking more steps in 4 weeks; 
winners of the competition would each receive a $50 
prize; they would be competing in a pool of 20 [2000] 
individuals with similar bodyweight, height, lifestyle, 
and habits; each person's progress during the compe-
tition would be tracked and shown to others in real 
time through a mobile phone app; those who ranked 
in the top 10% by the end of the 4 weeks would each 
get the prize money. Participants in the control con-
dition were not provided any further information. 
Participants in the enhanced prize presentation condi-
tion were shown the total prize pot of the respective 
competition— those who ranked in the top 10% by the 
end of the 4 weeks would each get an equal share of 
$100 [$10,000] of the prize money (see MDA for more 
detail).

Next, all participants indicated the extent to which 
they would be motivated/driven to compete in the 
fitness competition (1  =  not motivated/driven at all, 
7  =  very motivated/driven). They then responded to 
measures on perceived likelihood/probability of win-
ning (1 = not likely/probable at all, 7 = very likely/prob-
able) and perceived magnitude/size of competition 
prize for each winner (1 = very small, 7 = very large). 
For social comparison, participants indicated, during 
the competition, how much they would compare their 
progress with their competitors' (1 = not at all, 7 = very 
much) and how inclined they would be to compare 
their performance with their competitors' (1 =  not at 

all, 7 = very much). Further, as in the first four studies, 
participants completed an attention check procedure 
and responded to basic demographic measures. The 
responses of 786 participants who passed the attention 
check were included in subsequent analyses. (Including 
all responses in the analyses yielded qualitatively iden-
tical patterns of results.) Each set of the scale items was 
averaged, respectively, into a single measure for subse-
quent analyses (rs > 0.82).

Results

Participation motivation

We ran an ANOVA with competition size (1 =  large, 
0 = small) and prize presentation type (1 = enhanced, 
0 =  control) as between- participant factors, and par-
ticipation motivation as the dependent variable. 
Supporting our proposition, this analysis revealed 
a significant interaction effect (F[1, 782]  =  11.49, 
p < 0.001). The main effect of prize presentation type 
(Menhanced =  5.42, SDenhanced =  1.59 vs. Mcontrol =  5.19, 
SDcontrol  =  1.72; F[1, 782]  =  3.90, p < 0.05, d  =  0.14) 
was significant but that of competition size was not 
(p > 0.20).

Planned contrasts revealed that in the control con-
dition (in which information on the total prize pot was 
not presented), the large (vs. small) competition size 
led to significantly lower levels of participation moti-
vation (Mlarge =  4.92, SDlarge =  1.87 vs. Msmall =  5.46, 
SDsmall = 1.52; F[1, 782] = 10.56, p = 0.001, d = −0.32). 
In the enhanced prize presentation condition, how-
ever, participants' participation motivation did not 
significantly differ between the two competition 
sizes (Mlarge  =  5.55, SDlarge  =  1.57 vs. Msmall  =  5.29, 
SDsmall  =  1.59; p > 0.12; see Figure  3). In fact, partic-
ipation motivation was directionally higher when the 
competition size was large (vs. small). Importantly, 
for participants in the large competition size condi-
tion, the enhanced presentation of the competition 
prize significantly boosted motivation to compete (F[1, 
782] =  14.39, p < 0.001, d =  0.36). In the small compe-
tition size condition, however, presentation type did 
not exhibit a significant effect (p > 0.3). These results 
hence support H5, providing further evidence for our 
proposed mechanism.

Perceived likelihood of winning

An ANOVA with perceived likelihood of winning as 
the dependent variable revealed a significant main ef-
fect of competition size (Mlarge = 3.88, SDlarge = 1.80 vs. 
Msmall = 4.34, SDsmall = 1.67; F[1, 782] = 13.62, p < 0.001, 
d = −0.26). No other main effect or interaction effect was 
significant (ps > 0.34).



14 |   YANG AND CHATTOPADHYAY

Perceived magnitude of competition prize

An ANOVA with perceived prize magnitude as the de-
pendent variable revealed a significant interaction effect 
between competition size and prize presentation type 
(F[1, 782] = 15.42, p < 0.001). The main effect of enhanced 
prize presentation type was significant (Menhanced = 4.20, 
SDenhanced = 1.58 vs. Mcontrol = 3.71, SDcontrol = 1.54; F[1, 
782] =  19.15, p < 0.001, d =  0.31) but that of competition 
size was not (p > 0.36).

Planned contrasts revealed that in the control condi-
tion, the large (vs. small) competition size led participants 
to perceive the competition prize for each winner as signifi-
cantly smaller in magnitude (Mlarge = 3.55, SDlarge = 1.58 
vs. Msmall = 3.88, SDsmall = 1.49; F[1, 782] = 4.54, p = 0.03, 
d = −0.21). However, in the enhanced prize presentation 
condition, those in the large (vs. small) competition size 
condition perceived the prize for each winner as signifi-
cantly larger in magnitude (Mlarge = 4.47, SDlarge = 1.62 vs. 
Msmall = 3.93, SDsmall = 1.50; F[1, 782] = 11.72, p = 0.001, 
d = 0.35). These results hence provide further support for 
our proposed underlying mechanism.

Social comparison

An ANOVA with social comparison as the dependent 
variable only revealed a significant main effect of com-
petition size (Mlarge = 5.49, SDlarge = 1.54 vs. Msmall = 5.70, 
SDsmall =  1.43; F[1, 782] =  4.12, p =  0.04, d = −0.14). In 
other words, participants exhibited a higher social com-
parison inclination when competition size was smaller, 
and this inclination was not affected by prize presenta-
tion type. No other effects were significant (ps > 0.11).

Moderated mediation

We ran a moderated mediation analysis (Model 8; 
5000 resamples; Hayes,  2017) with competition size 
(1 = large, 0 = small) as the independent variable, par-
ticipation motivation as the dependent variable, and 
perceived likelihood of winning, perceived magnitude 
of competition prize, and social comparison as three si-
multaneous mediators. Prize presentation type (1 = en-
hanced, 0 = control) was included in the model as the 
moderator.

This analysis yielded moderated mediation patterns 
supporting our propositions. First, the moderated 
mediation index for social comparison (index  =  0.13, 
SE = 0.08, 95%CI [−0.03, 0.28]) and that for perceived 
likelihood of winning (index = 0.09, SE = 0.10, 95%CI 
[−0.09, 0.30]) were not significant, indicating that the 
indirect effect through social comparison and that 
through perceived winning likelihood did not signifi-
cantly differ across the enhanced prize presentation 
versus control conditions. In contrast, the moderated 
mediation index for perceived prize magnitude was 
significant (index = 0.21, SE = 0.06, 95%CI [0.10, 0.35]), 
indicating that the enhanced prize presentation mod-
erated the underlying role of perceived prize magni-
tude. Specifically, the indirect effect through perceived 
prize magnitude in the control condition (β  =  −0.08, 
SE = 0.04, 95%CI [−0.17, −0.01]) was negative and sig-
nificant. In the enhanced prize presentation condition, 
however, the indirect effect (β = 0.13, SE = 0.04, 95%CI 
[0.05, 0.22]) was positive and significant. These findings 
thus further highlight the distinct underlying role of 
perceived prize magnitude in how competition size im-
pacts participation motivation.

F I G U R E  3  Study 4 results
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GEN ERA L DISCUSSION

Although competitions are widely used by firms and non-
profit organizations to enhance customer engagement 
and foster interactions among consumers, the current un-
derstanding of how to effectively leverage such contexts 
to increase consumers' participation levels is incomplete. 
Our research adds to this understanding by investigat-
ing a feature common to all competitive situations— the 
number of competitors involved. This feature is often 
saliently promoted by competition organizers and is a 
legally required consumer disclosure in many markets. 
Seminal research (e.g., Garcia & Tor, 2009) suggests that 
social comparison differences due to competition size 
can drive participation level. However, it is unknown 
what might occur in competitive contexts where social 
comparison does not differ across competition size. If 
competitive participation level still differs, it is unknown 
what mechanism might be underlying the effect. Perhaps 
more importantly, it is unclear what can be done to help 
consumers overcome the demotivating effect of a larger 
competition size. The current research seeks answers to 
these theoretically important and managerially substan-
tive questions.

Specifically, we propose that, holding the objective 
likelihood of winning and competition prize constant, 
consumers tend to perceive a lower likelihood of winning 
and a smaller prize magnitude when the competition is 
larger in size. Such differences in perceived likelihood 
of winning and perceived prize magnitude can jointly 
impact consumers' participation levels. As these mech-
anisms operate independently of social comparison, 
they can explicate consumers' participation behavior in 
competitive contexts where social comparison does not 
differ across competition size (and in contexts where it 
does differ).

We tested these propositions in a series of studies in-
volving different competitive contexts, competition sizes, 
prizes, and likelihoods of winning. Studies 1a, 1b, and 2 
demonstrated that in competitive situations where social 
comparison did not differ across competition size, par-
ticipation level was still reduced in the large (vs. small) 
size competitions. Studies 1a and 1b examined consum-
ers' decision to sign up for competitions. Supporting our 
propositions, a large (vs. small) competition size nega-
tively impacted participants' perceived likelihood of 
winning and perceived magnitude of competition prize. 
However, social comparison did not differ across compe-
tition size. Further, differences in perceived likelihood of 
winning and perceived prize magnitude (but not social 
comparison) jointly mediated the lowered signup ratio. 
These studies also showed that potential alternative ac-
counts based on gender difference or misinterpretation 
of the notion of “win” would not be able to account for 
the behavioral patterns.

Study 2 investigated how much effort participants 
exerted in an incentive- compatible competition with a 

large (vs. small) number of competitors. Replicating the 
results of the first two studies, a large (vs. small) compe-
tition size lowered participants' perceived likelihood of 
winning and perceived magnitude of competition prize, 
which in turn jointly mediated the lowered competitive 
effort. Social comparison did not differ across competi-
tion size and did not play a mediating role in the compet-
itive context examined in Study 2.

Studies 3 and 4 tested moderating factors that directly 
influenced our proposed mediators, thereby providing 
causal evidence for the mechanism. Study 3 showed that 
presenting information that facilitated more accurate 
perceptions of the likelihood of winning attenuated the 
detrimental impact of competition size on participation 
motivation. Study 4 investigated a competitive context 
where social comparison indeed played a significant 
role. It showed that presenting information that bol-
stered perceived magnitude of competition prize also 
attenuated the negative impact of a larger competition 
size on participation motivation. Even after accounting 
for the underlying role of social comparison, perceived 
likelihood of winning and perceived magnitude of com-
petition prize played significant causal roles.

Theoretical and managerial implications

Our research complements the extant theories of con-
sumer behavior in competitive contexts. We find that 
larger competition sizes can reduce competitive par-
ticipation, even in contexts where social comparison 
tendencies may not differ across competition size. We 
identify previously underexplored factors that can expli-
cate this pattern— despite knowing the objective likeli-
hood of winning a competition and the objective value of 
the prize, consumers tend to perceive a lower likelihood 
of winning and a lower magnitude of the competition 
prize when the competition is larger in size. These differ-
ences jointly mediate the impact of competition size on 
the participation level. Furthermore, we show that even 
in competitive situations where social comparison does 
differ across competition size, perceived likelihood of 
winning and perceived magnitude of competition prize 
remain significant joint mediators. That is, the underly-
ing roles of these two constructs are distinct from the role 
of social comparison. These findings thus help provide 
a fuller understanding of the psychological mechanism 
underlying the effect of competition size on participation 
motivation.

In addition, our research identifies approaches to 
influence perceived likelihood of winning and per-
ceived magnitude of competition prize, the two medi-
ators, and hence provide causal evidence for their role 
in the effect of competition size on participation mo-
tivation. These approaches also inform how managers 
can bolster consumers' participation in competitive 
contexts. Specifically, the results of Study 3 suggest 
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that competition organizers can strategically present 
information pertaining to the likelihood of winning, to 
help boost consumers' subjective perception of winning 
likelihood. This can attenuate or even eliminate the 
dampening effect of competition size on participation 
motivation. The results of Study 4 suggest that compe-
tition organizers can also overcome the demotivating 
effect by presenting information about the total pot of 
prizes given to all the winners. Such information can 
boost subjective perception of competition prize and 
hence bolster participation levels.

To assess the extent to which managers are aware 
of these two approaches uncovered in our research, 
we conducted a brief follow- up study. Thirty- one ex-
ecutives at major firms in different industries (e.g., 
advertising, FMCG, online retail, social media) anon-
ymously participated in the study. All the managers 
had a minimum of 3 years of work experience in mar-
keting areas, after completing their graduate business 
degree. They were informed that an app company was 
trying to motivate as many people as possible to par-
ticipate in a fitness competition and use the firm's fit-
ness app, and that the firm was about to send out the 
following text message to potential customers: “Hi! 
You are invited to participate in a competition for 
walking more steps in the next four weeks. This com-
petition is expected to have 2000 participants who are 
similar to you. The number of steps each participant 
walks in the four weeks will be tracked and displayed 
in real- time via a smartphone app. Those who rank 
in the top 10% will each win a $100 cash prize. Tab 
#here# to sign up!” The managers were asked to edit 
this text message to make it as effective as possible. 
52% of the managers made substantive changes such as 
adding a motivational opening (e.g., “Congratulations! 
We have an exciting opportunity for you!”, “Clearly 
you love walking!”), including a hashtag (e.g., 
“#WalkMonthChallenge”), or further highlighting the 
benefits (e.g., “WIN $100 while getting fitter!”, “Walk 
away with $100 dollars within 28 days! Right where 
you are!”). However, only 6% opted to present infor-
mation pertaining to the likelihood of winning (e.g., 
“The top 200 entrants will each win a $100 cash prize.” 
“200 people will be awarded $100 dollars each as prize 
money.”) and only 3% opted to present information 
on the total pot of prize money (e.g., “$20,000 in cash 
prizes to be won!”). None of the managers leveraged 
both perceived likelihood of winning and total pot 
size. These findings suggest that the majority of front-
line managers (those who are typically responsible for 
making decisions about using competitions in busi-
ness endeavors) may not be aware of the approaches 
identified in this research for increasing participation 
and engagement in large competitions. Our research 
results thus offer important guidance to marketers, 
enabling them to more effectively design and leverage 
consumer competitions.

Limitations and future research directions

Our findings suggest several potential directions for 
future research. Our studies show that perceived likeli-
hood of winning, perceived magnitude of competition 
prize, and social comparison can each play an underly-
ing role in the effect of competition size on participation 
levels. Future research can identify situations in which 
some of these factors might play a more potent role than 
others. For instance, in face- to- face competitive contexts 
such as taking an examination along with larger versus 
smaller groups of people (Garcia & Tor, 2009, Study 1), 
social comparison cues could be more overt than in cor-
responding online contexts such as those examined in 
our studies. Social comparison may hence play a stronger 
role in the former type of situations. Furthermore, the 
“stage” of the competitive context might also matter. For 
example, when consumers are deciding whether to sign 
up for a competition, they might be influenced relatively 
more by perceptions of winning likelihood and of com-
petition prize, as competitors' performance is not known 
or less salient. However, when their rivals' competitive 
progress is made overtly salient during a competition, 
social comparison- based processes might become highly 
activated and exert greater influence as a function of 
competition size. Future research can explore these pos-
sibilities to identify the most potent driver(s) of behav-
ior in each type of competitive setup/stage and develop 
approaches that can effectively bolster participation 
motivation in the respective context. Relatedly, because 
competitive versus noncompetitive situations may stimu-
late different motivations (Amir & Lobel, 2012, 2014), fu-
ture research can also investigate whether some aspects 
(e.g., perceived success likelihood vs. perceived prize 
magnitude) of the psychological mechanism uncovered 
in this research might be more potent when the context 
is competitive (e.g., competing against 10 [1000] people) 
versus noncompetitive (e.g., being observed by 10 [1000] 
people).

The results of Studies 1a and 1b suggest that, in the 
competitive contexts we examined, gender or gender 
identity might not be able to account for differences 
in perceptions of winning likelihood and prize magni-
tude, and hence participation motivation. However, as 
highlighted in prior research (e.g., Hanek et al., 2016; 
Vandegrift & Holaday, 2012), it would be important to 
delineate the conditions under which gender or gender 
identity can alter consumers' participation motivation. 
Future research can investigate these boundary condi-
tions to yield systematic insights on how to ensure gen-
der equity in competitive contexts. Moreover, Study 
1b explored whether linguistic variations (e.g., “win” 
vs. “succeed”) may influence how consumers construe 
a competitive setup. Although Study 1b showed that 
our results are robust with respect to such linguistic 
variations, future research could more fully investigate 
the impact of different linguistic features on consumer 
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behavior in competitive contexts. Such investigation 
can inform how competition organizers can better 
communicate their competitions to bolster participa-
tion levels.

The results of Study 2 suggest that competition size 
can influence consumers' ideation effort in competitive 
contexts. This complements the ideation literature (e.g., 
Moreau & Dahl, 2005) and is relevant to businesses and 
nonprofit organizations seeking to leverage competitive 
contexts for creative purposes, such as generating new 
product/service ideas through consumer competitions. 
Although our findings suggest that a larger quantity of 
ideas can be solicited when competitions are more op-
timally presented, future research is needed to investi-
gate how different presentations of competitions may 
influence the quality of ideas (e.g., creative and imple-
mentable ideas).

To assess generalizability, we utilized different oper-
ationalizations of competitive motivation across studies 
(e.g., competition signup, effort exerted on the compet-
itive task). We acknowledge that although competitive 
motivation levels can be reflected by these different be-
havioral measures, the behaviors are distinct and can be 
influenced by factors other than competition size such as 
the specific goals consumers hold (see, e.g., Huang, 2018 
for a discussion). Thus, it would be important for future 
research to explore the variations across these different 
behavioral manifestations of competitive motivation and 
shed light on how to more effectively motivate consum-
ers as a function of the specific competitive behavior. It 
would also be important to further examine downstream 
effects of competitive motivation, identifying factors that 
can influence the extent to which higher competitive mo-
tivation translates into better competitive performance.

Our research focused on how people react to compet-
itive situations with different characteristics (i.e., a large 
vs. small competition size). There has been related judg-
ment and decision- making research, examining phe-
nomena such as base- rate neglect (e.g., Bar- Hillel, 1980; 
Hamill et al.,  1980; Kahneman & Tversky,  1973) and 
denominator neglect (e.g., Burson et al., 2009; Pacini & 
Epstein,  1999; Reyna & Brainerd,  2008). Base- rate ne-
glect research shows that people may insufficiently con-
sider general frequency information when evaluating a 
specific instance and that this occurs because they tend 
to rely on the representativeness heuristic— how closely 
the specific instance resembles something (Kahneman 
& Tversky, 1973) or because they see little relevance of 
the general frequency information in the focal situation 
(e.g., Bar- Hillel,  1980). These insights suggest interest-
ing directions for future research on consumer behavior 
in large (vs. small) competitions. For instance, future 
research can explore whether and how making one's 
general performance level (e.g., success rate in past situa-
tions involving similar tasks) salient can influence the in-
dividual's participation motivation in a focal competitive 
context with a large (vs. small) number of competitors. 

Furthermore, research on denominator neglect shows 
that people “focus on the number of times a target event 
has happened (e.g., the number of treated and nontreated 
patients who die) without considering the overall number 
of opportunities for it to happen (e.g., the overall number 
of treated and nontreated patients)” (Garcia- Retamero 
et al., 2010, p. 672). However, our findings and those of 
prior research (e.g., Garcia & Tor, 2009) suggest that in 
some situations people may rely quite a bit on the denom-
inator (e.g., the total number of competitors in a contest) 
in their decision- making. Thus, it would be important 
for future research to investigate when and why people 
may focus more versus less on denominator information.

Our research focused on investigating competition 
size, which is one of the common features of competi-
tive contexts. Future research could explore how other 
important characteristics of competitions might impact 
consumer behavior. For example, participation motiva-
tion might differ depending on the type of competitors 
one faces (e.g., competing with long- term rivals vs. not). 
Moreover, people may chronically differ in their reactions 
to competitive contexts (e.g., Brown et al.,  1998; Yang 
et al.,  2015). For instance, professional athletes or race 
car drivers might not be demotivated by competition size 
because they chronically crave competition. As another 
example, individuals who grew up in more densely popu-
lated societies might be more accustomed to larger com-
petition sizes. Future research could thus explore whether 
competition- related individual differences might lead to 
different behavioral patterns than those shown in the cur-
rent research. Relatedly, future research could examine 
whether consumers are able to adapt to the influence of 
competition size over repeated competitions and probe 
the factors that might inhibit or facilitate this process.

Finally, we identified two potential approaches to 
overcome the demotivating effect of competing with more 
people. It would be helpful for future research to exam-
ine whether deploying both approaches simultaneously 
versus just one of the approaches might be more (or less) 
effective at increasing participation motivation. It would 
also be important to develop other interventions that 
leverage different mechanisms (e.g., social comparison). 
Overall, exploring research directions such as the above 
can help advance theories of consumer behavior in com-
petitive contexts and offer important managerial insights.
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