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Abstract. When an organization’s environment changes, communication between its
members is essential for a timely response. However, past observational studies suggest
that communication declines when an organization is exposed to an adverse environmen-
tal event. To understand why this might happen, I examine the effects of competition and
scarcity—two common features of adverse events—on information sharing and seeking—
the microfoundations of organizational communication. In the present study, interactive
groups of experimental participants play a novel n-armed bandit game where they work
as salespeople for companies that offer a lot of different products (The Sales Game). Some
groups experience stable customer demand, while others are exposed to negative or posi-
tive demand shifts. Participants earn variable rewards based on their individual perfor-
mance, and competition is induced in half of the groups through a small bonus based on
relative performance. Participants can choose to exchange information with their peers
throughout the task. When participants freely exchange information, the increase in indi-
vidual performance-based rewards is larger than the tiny competitive bonus. But, partici-
pants exposed to this competition share information significantly less often than those who
are not. This produces a pattern of communication network contraction consistent with
prior observational studies of organizations exposed to adverse events. In contrast to prior
research, scarcity (negative demand shifts) has no effect on information exchange. These
findings advance our understanding of the relationship between competition, scarcity, and
interpersonal communication in organizations. They also have important implications for
the design of incentive schemes in modern firms.
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Competition and scarcity are inescapable features of
organizational life (Khandwalla 1972, Pfeffer and Salan-
cik 1978, March and Simon 1993). Their purported effects
on social behavior are myriad, but poorly understood
(Prediger et al. 2014, Sapegina and Weibel 2017, Sonen-
shein et al. 2017, To et al. 2020). Part of the problem stems
from the fact that these phenomena are frequently con-
founded with one another in both observational and
experimental research (Prediger et al. 2014, Kristofferson
et al. 2017, Goldsmith et al. 2020). Inconsistencies in the
description and operationalization of these constructs
have also led to incoherence in the extant literature (Cas-
trogiovanni 1991, To et al. 2020). These limitations make
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it difficult for experts in competition and scarcity
research to integrate findings generated within their
own domains (Goldsmith et al. 2020, To et al. 2020).
They also prevent interdisciplinary researchers from
incorporating domain-specific insights into overarching
theories of social behavior (Swab and Johnson 2018).
Organization and management scholars are particularly
affected by this predicament, as they investigate social
systems where competition and scarcity may simulta-
neously influence behavior (and each other) at and
across multiple levels (Castrogiovanni 1991).
Competition and scarcity arise exogenously from an
organization’s environment, and endogenously from its
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internal structure and processes. As environmental fac-
tors, competition and scarcity may shape the internal
characteristics of an organization, as well as its members’
behavior (Khandwalla 1972, Milburn et al. 1983, Yasai-
Ardekani 1986, Sarkar and Osiyevskyy 2018). But, compe-
tition and scarcity arising from an organization’s internal
characteristics also influence its response to the environ-
ment (Milburn et al. 1983, Yasai-Ardekani 1986, Sarkar
and Osiyevskyy 2018). The same environmental shock
can elicit a wide range of responses depending on an
organization’s form (Yasai-Ardekani 1986, McKinley
1993, Sarkar and Osiyevskyy 2018). In order to develop
theories that generate ex ante predictions for a particular
organization’s response to changes in its environment, we
need to disentangle the effects of competition and scarcity
originating both within and outside that organization.
The present research takes a small step in this direction.

The present study investigates the direct and interac-
tive effects of competition and scarcity on interpersonal
communication in groups of strategic decision makers. I
use a controlled laboratory experiment to manipulate
structural competition arising (endogenously) from an
organization’s reward system, and scarcity arising
(exogenously) from negative environmental resource
shocks. I provide my rationale for focusing on these par-
ticular instantiations of competition and scarcity in Sec-
tion 1, where I briefly review the present state of the
literature. The article then proceeds as follows. Section 2
describes the empirical and analytical methods used in
the present study. Section 3 presents the main results.
Section 4 concludes with a discussion of the theoretical
and practical implications of these results, as well as this
study's limitations.

1. Introduction

The goal of the present study is to disentangle the effects
of competition and scarcity on interpersonal communi-
cation. Before we proceed, it is necessary to clearly
define these constructs. Below, I briefly review the most
common definitions of each, and identify which var-
iants are the focus of the present study. I also discuss the
relationship between competition and scarcity, and
explain why we need to disentangle the independent
and interactive effects of these factors in order to under-
stand social behavior in organizations. Following that
discussion, I present an overview of extant observational
and experimental research investigating the relationship
between scarcity, competition, and interpersonal com-
munication. I conclude by describing the methodologi-
cal challenges in the extant literature, and highlighting
the contributions of the present research.

1.1. Definitions
1.1.1. Competition. Definitions of competition fall
broadly into three major classes (Sapegina and Weibel

2017, Swab and Johnson 2018, To et al. 2020): (1) struc-
tural, (2) perceptual, and (3) dispositional.1 Structural
definitions are the most common, and derive from Mor-
ton Deutsch’s (1949) social interdependence theory. A
competition, in the structural sense, is an instance of
negative goal interdependence between two or more
individuals (Deutsch 1949, Murayama and Elliot 2012,
To et al. 2020). Rewards are zero-sum—one person’s
gain is another person’s loss. Perceptual definitions
relate to a person’s interpretation of a situation. People
may subjectively construe a situation as zero-sum,
regardless of the formal goal structure (Murayama and
Elliot 2012, Swab and Johnson 2018). Finally, disposi-
tional definitions describe a tendency to seek out situa-
tions where personal outcomes depend on relative
performance, or a preference for opportunities to make
positive social comparisons against others (Murayama
and Elliot 2012, Swab and Johnson 2018). The present
study focuses on structural competition arising (endog-
enously) from an organization’s reward system.”

1.1.2. Scarcity. The one element shared by nearly all
definitions of scarcity is a negative discrepancy between
the current level of an entity and a higher reference level
(Castrogiovanni 1991, Cannon et al. 2019, Goldsmith
et al. 2020). Objective definitions of scarcity compare the
actual current level of some entity that exists outside the
perceiver to historical levels, or to the level required to
perpetuate some process or effect some outcome (Cas-
trogiovanni 1991, Blocker et al. 2023). Subjective defini-
tions of scarcity compare the perceived level of some
entity within or outside the perceiver (e.g., cognitive
skills, income) to the level that perceiver desires (Can-
non et al. 2019, Goldsmith et al. 2020). There are two
notable exceptions to this comparative reference-point
definition of scarcity. The first expresses scarcity in
terms of the likelihood an entity is encountered in the
environment—the more scarce a resource, the lower the
probability that an agent discovers that resource within
a given unit of time (Garg et al. 2022). The second repre-
sents scarcity as chronic resource insufficiency (Blocker
etal. 2023).” The present study focuses on objective, epi-
sodic scarcity arising (exogenously) from a downward
shift in the environmental resource distribution.*

1.1.3. Communication

The closer one gets to the organizational center of
control and decision making, the more pronounced
is the emphasis on information exchange ... In this
sense, communication—the exchange of information
and the transmission of meaning—is the very essence
of a social system or an organization. (Katz and Kahn
1978, p. 428)

The social behavior that is most central to the existence
and persistence of organizations is interpersonal com-
munication (Katz and Kahn 1978, Klauss and Bass 1982).
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Personal interaction is often the most efficient, and effec-
tive, mode of information transfer within organizations
(Katz and Kahn 1978, Argote and Ingram 2000, Mero
and Haapio 2022). Exchanging organizationally-relevant
information is especially important when an organiza-
tion’s environment changes (Krackhardt and Stern 1988,
Mero and Haapio 2022). As such, interpersonal commu-
nication plays a critical role in the process of organiza-
tional learning and adaptation (Krackhardt and Stern
1988, Mero and Haapio 2022). The present study focuses
on the first component of interpersonal communication—
information exchange—which involves both the act of
seeking information from others, and the act of sharing
information with others (Katz and Kahn 1978).

1.2. Relationship Between Competition
and Scarcity

1.2.1. Does Scarcity Cause Competition? Organization
scholars often talk about competition as if it is an
unavoidable consequence of scarcity (Pfeffer and Salan-
cik 1978, March and Simon 1993, Tjosvold and Poon
1998, Arora-Jonsson et al. 2020). This claim rests on the
assumption that a reduction in available resources auto-
matically renders agents” goals incompatible. Two facts
about the process of goal-striving in organizations
undermine this assumption. First, organizations and
their members usually respond to resource decline by
adjusting their goals (aspiration levels) downward
(March and Simon 1993, Greve 2003, Keum and Eggers
2018). People also take others’ goals and corresponding
resource needs into account (Khandwalla 1977, Fish-
bach and Tu 2016, Arora-Jonsson et al. 2020), and may
reduce their aspirations to accommodate the needs of
others (Krackhardt and Stern 1988, Tjosvold and Poon
1998, Fishbach and Tu 2016). For example, during recent
economic downturns, employees at several companies
took voluntary pay cuts to protect their colleagues from
dismissal (e.g., Crown 2016, Price 2020). These weren’t
isolated incidents—80% of respondents to the 2015 NBC
kindness poll reported that they would be willing to
accept a pay cut to prevent their coworkers from losing
their jobs (Raymond 2015).”

Second, organizations and their members abandon
goals they recognize as unattainable, substituting new
goals in their place (McKinley 1993, Greve 2003, Wrosch
et al. 2003). Superordinate goals that induce coopera-
tion® are often preferred as substitutes (Drago and Turn-
bull 1991, Ingram and Yue 2008, Fishbach and Tu 2016),
particularly under adverse environmental conditions
(Khandwalla 1972, Sonenshein et al. 2017, Arora-
Jonsson et al. 2020). Cooperative behavior insulates indi-
viduals and organizations from the effects of temporary
resource shortages, improving the odds of survival over
the long term (Kameda et al. 2003, Suleiman et al. 2015).
For example, in Sonenshein and colleagues’ (2017)
interviews with food truck owners and operators,

informants invoked shared superordinate goals, like
improving the public’s perception of mobile eateries, to
explain increased engagement in cooperative behavior
when confronted with scarcity.

We cannot assert that scarcity automatically creates
competition given the evidence that people are willing
to engage in other-regarding goal adjustment, and to
adopt cooperative superordinate goals, when con-
fronted with resource decline. But, scarcity can presage
competition when people are unable to adapt their per-
sonal goals due to social constraints. Members’ personal
goals do not arise spontaneously in organizations (Sam-
nani and Singh 2014). The aspirations, incentives, struc-
tures, and processes set by an organization’s leaders
shape its members’ personal goals, and induce coopera-
tion or competition between them (Guthrie and Hol-
lensbe 2004, Samnani and Singh 2014, Woike and
Hafenbradl 2020). So, from the perspective of individual
members, the relationship between resource decline
and interpersonal competition really depends on deci-
sions made by their organization’s leaders.

There are potentially many organizational forms
capable of meeting the demands of a given environment
(Aldrich and Pfeffer 1976, Sarkar and Osiyevskyy 2018).
When confronted with environmental scarcity, leaders
can reduce or induce competition by adjusting features of
their organization’s design (or by refusing to make
adjustments). For example, suppose a collapse in mar-
ket demand reduces the amount of revenue available to
distribute as annual bonuses to employees. Executives
could distribute smaller bonuses to all employees, or
they could force employees to compete over an insuffi-
cient bonus pool. The first option alleviates interper-
sonal competition, while the latter exacerbates it.
Environmental scarcity does not force these executives
to privilege one of these options over the other. They are
free to choose either. However, it is not clear which
option they should choose, because the direct and inter-
active effects of competition and scarcity on individual
and social behavior are not well understood.

1.2.2. Why Do We Need to Disentangle the Effects of
Competition and Scarcity? Disambiguating the effects
of competition and scarcity will move us closer to a
coherent theory of social action in organizations.
Authors frequently equivocate between scarcity and
competition (Ingram and Yue 2008, Anaza and Nowlin
2017, Swab and Johnson 2018). But, a well-specified
theory provides unambiguous definitions of its relevant
constructs, and plausible accounts of the causal relation-
ship(s) between them (DiMaggio 1995, Bono and McNa-
mara 2011). Semantic coherence is not merely an
aesthetic goal, it is a necessary condition for theory to be
useful (DiMaggio 1995, Luft 2016, Muthukrishna and
Henrich 2019). When constructs are poorly specified,
we can neither describe their relations nor identify the
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contextual factors that influence those relations (DiMag-
gio 1995, Bono and McNamara 2011, Luft 2016). As a
result, we cannot evaluate the generalizability of those
relations across contexts (DiMaggio 1995, Bono and
McNamara 2011, Luft 2016). Equivocating between
scarcity and competition obscures their relationship to
each other, and to social behavior (Kristofferson et al.
2017, Goldsmith et al. 2019). The attribution of social
behavior to either competition or scarcity then becomes
somewhat arbitrary. We cannot build useful theories on
such unstable ground.

Understanding the independent and interactive effects
of competition and scarcity is also a matter of practical
importance. Most modern firms base some portion of
compensation on relative performance incentives, plac-
ing employees in a state of competition with one another
(Luft 2016, Sapegina and Weibel 2017, Swab and Johnson
2018). In theory, these competitive incentives increase
employees’ effort by insulating them from uncontrollable
risks associated with environmental shocks (Dechenaux
et al. 2015, Lazear 2018).7 But, the theoretical benefits of
competitive incentives collapse under minimally realistic
assumptions (Carpenter et al. 2010, Lazear 2018, Grosch
et al. 2022). For example, if we assume that productivity
increases when employees help each other, there are no
conditions under which competitive incentives (theoreti-
cally) induce higher effort and performance than a non-
competitive incentive scheme (Drago and Turnbull 1991,
Drago and Garvey 1998).

Surprisingly little empirical work has investigated the
interpersonal consequences of competitive incentives in
the context of environmental shocks (Connelly et al. 2014,
Dechenaux et al. 2015, Sapegina and Weibel 2017). There
is suggestive evidence that competitive incentive schemes
reduce people’s willingness to communicate with each
other (e.g., Beersma et al. 2003, Johnson et al. 2006, Hill
et al. 2009). There is also suggestive evidence that
“scarcity” reduces people’s willingness to communicate
(e.g., Moh’d et al. 2021, Yu and Greer 2023). But, method-
ological challenges make it difficult to determine whether
behavior observed in previous studies was driven by the
presence of competition, the absence of cooperation, or
the interaction between competition and scarcity. As a
result, we can’t predict how employees exposed to com-
petitive incentives will respond to negative shifts in their
environment, or whether their response will differ from
employes who are not exposed to those incentives. This
presents a major challenge for designers of management
control systems who need to construct compensation
schemes that function well in good times and in bad (Luft
2016).

1.3. How Do Scarcity and Competition Affect
Communication?

Few studies have directly examined the effects of com-

petition or scarcity on interpersonal communication. I

begin by reviewing observational studies that provide
suggestive evidence of a relationship between competi-
tion, scarcity, and interpersonal communication. Then, I
turn to experimental studies that manipulate competi-
tion or scarcity. At the end of this section, I highlight
methodological challenges in the extant literature.

1.3.1. Observational Studies

1.3.1.1. Electronic Communication Networks. Analyses
of electronic communication records tend to find a pat-
tern of network contraction when organizations are
exposed to adverse shocks. This pattern involves a
reduction in the average number of communication
partners and severance of weak ties (Romero et al.
2019), increased interaction between strong ties (Diesner
etal. 2005, Romero et al. 2019), and increased centraliza-
tion (Diesner et al. 2005, Hossain et al. 2013). For exam-
ple, analyses of emails exchanged by Enron employees
during the company’s collapse find that employees’
communication networks became more centralized—a
small number of employees sent the majority of mes-
sages (Diesner et al. 2005, Hossain et al. 2013). Employ-
ees also intensified communication with trusted
partners (Diesner et al. 2005, Hossain et al. 2013).

There are some exceptions to this general pattern of
network contraction. Srivastava (2015a) examined
emails exchanged between leaders of a global informa-
tion services firm following a period of increased mar-
ket competition and stagnant growth. Communication
decreased between leaders who shared only a formal
relationship, and increased between those who shared
only a semiformal or informal relationship.® The
increase in communication with (semi/in)formal ties
was more pronounced among lower-ranking leaders,
resulting in an overall pattern of network expansion. In
Danowski and Edison-Swift’s (1985) study of a higher
education agency confronted with state-imposed bud-
get cuts, network expansion was observed across all
members of the organization, regardless of role or rank.

In each of these studies, the complexity of the organi-
zational context makes it difficult to determine which
specific event-related factors drove the observed changes
in communication patterns, or whether those changes
resulted from an interaction between event-related fac-
tors and the organization’s internal characteristics.
None of the authors cited in this section provide any
information about employees” compensation. So, we
don’t know whether or to what extent employees in
these studies were exposed to structural competition.
Enron had already accumulated billions of dollars in
debt before its stock crashed in 2001, and its highly com-
petitive culture is often cited as the source of its down-
fall (Diesner et al. 2005, McMillan and Overall 2017).
Srivastava’s (2015a) study occurred in the midst of a
major reorganization involving layoffs. The budget
cuts faced by Danowski and Edison-Swift’s (1985)
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organization occurred in the midst of a recession, and
were accompanied by a merger and major reorganiza-
tion. In each of these cases, changes in communication
patterns may have been driven by a multitude of factors,
including (at least) the information environment, emo-
tions, strategic motives, and employee turnover. Or,
changes could have been driven by an interaction
between any or all of these factors and structural, per-
ceptual, or dispositional competition. Changes could
also have been driven by a decline in resource levels; an
interaction between resource decline and competition;
or an interaction between resource decline, competition,
and any or all of the factors noted above.

1.3.1.2. Knowledge Exchange Surveys. Survey stud-
ies investigating the relationship between competition
and knowledge exchange have produced contradictory
results. Some studies focused on knowledge hiding find
a positive correlation with “competition” (Anaza and
Nowlin 2017, Weng et al. 2020, Han et al. 2021, Sofyan
et al. 2023); others find no relationship (Cerne etal. 2014,
study 1; Semerci 2019; He et al. 2021). Studies focused
on knowledge sharing find a negative correlation with
“competition” (He et al. 2014, Nguyen et al. 2018), while
studies focused on knowledge seeking find a positive
correlation (Tsai 2002, Homburg et al. 2024). These con-
tradictions may stem from inconsistencies across mea-
sures of competition. Only one of these studies used an
objective measure of structural competition (Tsai 2002).”
The rest elicited subjective evaluations of competitive
perceptions (He et al. 2014, Semerci 2019, Han et al.
2021, Sofyan et al. 2023), dispositional competitiveness
(Anaza and Nowlin 2017, He et al. 2021), or a mixture of
the two (He et al. 2014, Weng et al. 2020).

The small number of survey studies that consider the
effect of “scarcity” on knowledge exchange have also
produced contradictory results. Some surveys find that
“scarcity” is associated with lower rates of information
sharing (Moh’d et al. 2021, Nguyen et al. 2022); others
find no relationship between the two (De Dreu 2006).
One study found a positive correlation between
“scarcity” and a composite measure of “boundary
spanning” that includes information sharing and seek-
ing across departments (Faraj and Yan 2009). In each of
these studies, scarcity was operationalized as subjective,
chronic resource insufficiency. So, these surveys don't
allow us to draw strong inferences about the relation-
ship between objective, episodic resource decline and
knowledge exchange.

Knowledge exchange behavior is also measured
inconsistently across studies. Some authors ask respon-
dents to evaluate their colleagues’ behavior (De Dreu
2006, Faraj and Yan 2009, He et al. 2014, Nguyen et al.
2018, Moh’d et al. 2021), while others ask respondents to
report their own behavior (Cerne et al. 2014, study 1;
Semerci 2019; Weng et al. 2020; He et al. 2021; Nguyen

et al. 2022). Most of these studies ask respondents about
specific behaviors, like knowledge hiding or sharing. But,
some studies ask for aggregate measures of knowledge
exchange (De Dreu 2006), and others ask about specific
behaviors but only report an aggregate measure (Faraj
and Yan 2009). Importantly, none of these authors
describe the explicit structure of their respondents” com-
pensation.'’ So, there is no way to know whether behav-
ior was driven by (chronic) scarcity, the interaction
between (chronic) scarcity and structural competition, or
the interaction between either of these factors and com-
petitive perceptions or dispositional competitiveness.

1.3.2. Experimental Studies
1.3.2.1. Cognitive Social Structures. A small litera-
ture on cognitive social structures (CSS) investigates
heuristics people use to “activate” (recall) specific mem-
bers of their social networks. None of these studies have
investigated the effect of competition or scarcity on this
cognitive process. But, some have manipulated more
general constructs like threat and negative affect. For
example, Smith and colleagues (2012) asked participants
to imagine how they would feel if they landed (“Low
Threat”) or lost (“High Threat”) the “perfect” job, and to
list the people with whom they’d usually discuss this
kind of experience. Participants with higher (lower) self-
reported socioeconomic status listed a larger (smaller)
number of contacts under “High Threat” than “Low
Threat.” Srivastava (2015b) asked managers to imagine
that they might be demoted (promoted) in the near
future, and to list the people with whom they’d usually
discuss this kind of threat (opportunity). In contrast to
Smith and colleagues’ (2012) results, both high- and low-
status managers reported a larger number of contacts
under the threat of demotion, and low-status managers
listed even more contacts than high-status managers."*
While these CSS studies provide suggestive evidence
of an association between resource-threatening events
and patterns of cognitive network activation, they do
not help us identify the effects of competition or scarcity
on interpersonal communication. Participants do not
report on the presence or absence of competition
between themselves and their contacts. And, the trauma
of job loss is not equivalent to an episode of (non-job-
threatening) resource decline. Job loss or demotion
involves both a decline in financial resources and a loss
of social status and affiliation, and people grieve the loss
of a job similarly to the death of a loved one (Archer and
Rhodes 1987). Smith and colleagues (2020) also point
out that moving from simple recall to interaction
involves several steps that depend on the social skills
and strategies of both parties. This is one reason why
self-reported social networks do not match observed
patterns of interaction (Bernard et al. 1980). In order to
understand the relationship between cognitive network
activation and social interaction, both Srivastava (2015b)
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and Smith and colleagues (2020) conclude that we must
observe people’s behavior in situations where interac-
tion actually occurs.

1.3.2.2. Competition vs. Cooperation. In experimen-
tal tasks that require participants to exchange private
information in order to discover a unique solution or
optimal strategy, some authors find lower rates of infor-
mation sharing (Beersma et al. 2003, Ferrin and Dirks
2003, Johnson et al. 2006, Hill et al. 2009) and seeking
(Crawford and Haaland 1972) under competitive versus
cooperative incentives. Steinel and colleagues (2010)
found that the total amount of information shared was
similar under competitive, cooperative, and independent
(individualistic) incentives. However, participants were
more likely to share important cues under cooperative
incentives, and there was no difference between compet-
itive and individualistic incentives. So, the main differ-
ence in this case seems to be the presence or absence of
cooperation, not competition."> Steinel and colleagues’
(2010) study illustrates why comparisons between posi-
tive and negative goal interdependence do not help us
identify the unique effect of either goal structure.

The small number of experiments comparing nega-
tively interdependent goals to independent goals have
produced inconsistent results. Berger and colleagues
(2019) manipulated competition by revealing relative
performance information (RPI) to some experimental
groups after members independently solved a maze
task. Participants exposed to RPI were less likely to
share the solution with a naive peer who was not a
member of their original group. After completing a gen-
eral knowledge test, Heursen (2023) exposed some
experimental groups to RPI or to RPI accompanied by a
top-performer bonus. Participants then completed a sec-
ond test for which neither RPI nor a bonus were offered.
Participants could pay a small fee to broadcast each of
their answers to their peers during the second test. If a
correct answer was shared, all participants earned a
reward that was 25 times greater than the broadcast fee.
During the second test, there was no difference in sharing
rates between participants previously exposed to compe-
tition (RPI or RPI + bonus) and those who were not.

1.3.2.3. Scarcity and Competition. He and colleagues
(2020, study 2a) asked pairs of experimental participants
to perform a negotiation simulation involving both dis-
tributive and integrative issues. Participants could
increase joint gains on the integrative issues if they
exchanged private information. Half of the negotiation
pairs were told that the two best-performing individual
participants (across all groups) would receive a cash
prize. Under this tournament incentive, participants
exposed to a chronic scarcity (versus sufficiency) mind-
set manipulation realized fewer joint gains on the inte-
grative issues in the negotiation, suggesting lower rates

of information sharing. There was no difference
between “scarcity” and sufficiency participants in the
absence of the tournament incentive, suggesting that the
apparent effects of “scarcity” on information sharing may
actually reflect an interaction between “scarcity” and
competition. However, Yu and Greer (2023, studies 1 and
2) found that “scarcity” cues had no effect on participants’
self-reported rates of information sharing, despite the fact
that all of the participants in their studies were exposed to
both intra- and intergroup competition."®

1.3.2.4. Social Learning Strategies. The social learn-
ing strategies (SLS) literature examines the rules that
govern human and nonhuman animals’ decisions to
learn about their environment asocially, by exploring it
directly, or socially, by observing or interacting with
others (Kendal et al. 2005, Hoppitt and Laland 2013).
Independent (direct) exploration is assumed to be costly
(it takes time and effort), but to return accurate, up-to-
date information about the current state of the environ-
ment. Observing or interacting with others is assumed
to be less costly to the individual, but to return informa-
tion that may be less accurate or out of date (Kameda
and Nakanishi 2002). So, when choosing to learn aso-
cially versus socially, learners are faced with a trade-off
between cost and accuracy (Kendal et al. 2005).

People tend to choose social over asocial learning
when: (1) asocial learning is difficult or costly (Kameda
and Nakanishi 2002, Morgan et al. 2012, Wisdom et al.
2013), (2) they experience uncertainty (McElreath et al.
2005, Toelch et al. 2009, Morgan et al. 2012, Wisdom et al.
2013), and (3) their current performance is unsatisfac-
tory (Mesoudi 2008). The first two conditions are usu-
ally met following any type of environmental shock
(positive or negative). The third condition is more likely
to be met following a negative (versus positive) resource
shock. So, we might expect people to seek information
from their peers more often following a sudden shift in
resource levels, especially if that shift is negative.

However, a resource shock can also change the per-
ceived value of social information. If the resource distri-
bution suddenly changes, everyone’s prior beliefs about
the environment become outdated (Hoppitt and Laland
2013). Peer information may be perceived as irrelevant
to the new state of the environment, making people less
likely to seek this information out. Experimental evi-
dence supports this hypothesis. Participants choose to
view information about their peers less often when they
experience frequent shifts in the reward distribution
(Toelch et al. 2009), and when they are explicitly told
that average rewards may shift (McElreath et al. 2005).
The key distinction is whether people believe the envi-
ronment has changed. If they believe the reward distri-
bution is stable, but there is substantial variability across
samples, it makes sense to observe others to get a more
precise estimate of the average reward level. If they
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believe the distribution has shifted, it makes sense to
sample the environment directly. So, these studies sug-
gest that people will engage in lower rates of information
seeking when they detect a shift in resource levels. How-
ever, SLS experiments do not allow participants to
explicitly share (or hide) information, so these studies do
not provide any insights into the relationship between
environmental shocks and information sharing.

1.4. Methodological Challenges in the
Extant Literature

Prior studies have inconsistently operationalized com-
petition, scarcity, and information exchange. Archival
studies tend to infer the presence of structural competi-
tion from the similarity of positions occupied by two
groups in a resource network, and to operationalize
scarcity as an objective decline in available resources.
Survey studies tend to elicit subjective evaluations of
competitive perceptions, dispositional competitiveness,
and chronic resource insufficiency. Neither archival nor
survey studies report whether people are exposed to
incentives that induce structural competition. Archival
and survey studies rarely measure information seeking
explicitly, and those that capture both seeking and shar-
ing often fail to differentiate between the two.

Experimental studies of competition employ designs
that make it difficult to determine whether observed
effects are driven by the presence of competition or the
absence of cooperation. These studies usually compare
competition to cooperation, with no independent goal
state to serve as a baseline. Experimental studies have
almost exclusively operationalized scarcity as chronic
(subjective) resource insufficiency. Some of these studies
also introduce competitive incentives “in the back-
ground” that make it difficult to determine whether
results are driven by “scarcity” or competition, or by an
interaction between the two. Experimental studies either
focus exclusively on information sharing or seeking, or
present aggregate measures of information exchange
without differentiating between seeking and sharing.

1.5. Contributions of the Present Research

The present study is the first to independently manipu-
late both structural competition arising (endogenously)
from relative performance incentives, and objective, epi-
sodic scarcity arising (exogenously) from negative envi-
ronmental resource shocks. Modern firms frequently
impose structural competition on their employees
through incentives based on relative performance (Con-
nelly et al. 2014, Sapegina and Weibel 2017). But, the
effect of competitive incentives on social and organiza-
tional behavior has received relatively little attention in
the literature (Sapegina and Weibel 2017, Swab and
Johnson 2018). Organization scholars have traditionally
delegated the study of these incentives to economists
(Kaplan and Henderson 2005, Swab and Johnson 2018,

Mitsuhashi and Nakamura 2022), whose empirical
research has concentrated primarily on individual,
rather than social, behavior (Connelly et al. 2014)." The
present study addresses this gap by examining the inter-
personal consequences of competitive incentives in a sit-
uation where mutual assistance increases individual
productivity.

The present study is also the first to capture explicit
decisions to share, hide, and seek information in a strate-
gic, real-effort learning task where participants are
exposed to environmental shocks. Practitioners have
criticized competitive incentives for decades (Samnani
and Singh 2014, Sapegina and Weibel 2017), often citing
a decline in information sharing and other helping beha-
viors as the most deleterious consequence of these
schemes (Luft 2016, Swab and Johnson 2018). But, few
studies have investigated the effect of either competition
or scarcity on information exchange, and none have
explicitly investigated their interaction. This is a serious
problem, because the exchange of organizationally-
relevant information among members is critical for an
organization’s survival, particularly in the context of an
adverse environmental shock (McMillan and Overall
2017). To preview the results of the present study, I find
that competition reduces information sharing, resulting
in an overall reduction in information exchange. I do
not find any effect of positive or negative resource
shocks on information exchange, nor do I find an inter-
action between competition and resource shocks.

2. Methods

Software code for the experimental procedure as well as
data and code for reproducing the statistical analyses
and figures described in the present text and in the
Online Appendix are available at https: // osf.io/fdg6v /.

2.1. Focal Task: The Sales Game

Imagine you work as a salesperson for a company that
offers a lot of different products, and you are about to
call on one of your customers. You've pitched a few dif-
ferent products to this customer before, so you have
some idea about what this customer likes. But, the com-
pany expects you to sell their full catalog. You know
that you won't have time to discuss every product on
this call, so how do you decide which products you'll
pitch? You could pitch the products that you know your
customer likes, or you could pitch different products to
learn how much your customer likes those. You could
also ask some of the other salespeople what products
their customers like. Or, you could use a hybrid of all
these strategies.

The Sales Game captures the complexity of this chal-
lenge. In The Sales Game, participants play the role of
Technical Sales Representative for three different soft-
ware Companies. Each Company’s product catalog is


https://osf.io/fdg6v/
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distinct from the others, and they each sell to a different
customer base. Participants are told that each platform
provides a unique average value to a Company’s custo-
mers, but the value each platform generates varies
slightly from customer to customer. Each Company
sells a large number of software platforms, but partici-
pants have a limited number of opportunities to learn
the average value of each platform. This mimics a com-
mon dilemma faced by employees who are given insuf-
ficient time to identify the best option among a large set
of opportunities. Participants are allowed to include
more than one platform in their Pitch to each customer.
So, they can mix platforms that have performed well in
the past (exploitation) with platforms whose value is
unknown (exploration). Participants can also learn from
their own experience (asocial learning) at the same time
as they learn from their peers’ experiences (social
learning).

The Sales Game proceeds in three Phases. Participants
work for a different Company in each Phase. Each Com-
pany sells 20 different software platforms. The only
information participants are provided about each plat-
form is that platform’s code name. Each Phase com-
prises 15 Trials. On each Trial in a given Phase,
participants pitch exactly 3 of the current Company’s 20
platforms to a different customer. Customers respond
by assigning a point value to each platform included in
the Pitch. Each platform’s realized point value is drawn
from a normal distribution around that platform’s true
average value (details below). Participants earn an indi-
vidual monetary reward based on the realized point
values they accumulate over all 45 Trials in the experi-
ment (= 15 Trials/Company x 3 Companies)."”

2.1.1. Communication. Participants play The Sales
Game in groups of six. Each group works for the same
Company in each Phase, but participants confront dif-
ferent customers than their peers on each Trial. Groups
are yoked—all six participants must complete a given
Trial before the group can advance to the next Trial.
After all six group members submit their Pitches, each
participant is taken to a unique Results screen that dis-
plays the points that participant’s current customer
assigned to each platform in that participant’s Pitch (see
Figure 2.3 in the Online Appendix). Participants must
choose whether or not to share these results with each of
their peers before moving on to the next Trial. Starting
with the second Trial of each Phase, participants can try
to view their peers’ results from the previous Trial by
clicking on each peer’s Player button (Figure 1).'® This
information is only visible if both the participant and
their peer chose to share their results with each other at
the end of the previous Trial. If either the participant or
the peer chose not to share their results with the other,
then neither the participant nor the peer will be able to
view the other’s results. This precludes participants

from accessing information without providing it
in return.

Fear of exploitation and vulnerability (i.e., lack of
trust) have been fingered as causes of knowledge hiding
under competition (Steinel and De Dreu 2004, Connelly
et al. 2012). Employing a task where peers only stand to
gain from information sharing eliminates the risk of
exploitation, reducing the role of trust in the exchange
(Kelly 2010). It also precludes the use of sabotage and
other antisocial strategies that are outside the scope of
the present investigation. People do encounter cases of
asymmetric exchange in modern organizations. But, in
the absence of a formal hierarchy or other exogenous
force, both sides usually need to proactively engage in
information exchange in order to establish a line of com-
munication (Kosfeld 2004). So, the present design pro-
vides an appropriate baseline against which we might
compare behavior when these exogenous forces are
introduced.

2.1.2. Competition States. I manipulate competition
by introducing a small monetary bonus based on rela-
tive performance to half of the experimental groups. In
groups assigned to the Trivial Competition (TC) State,
the three participants who accumulate the most points
in their group win a small bonus."” Participants in the
No Competition (NC) State are not offered this competi-
tive bonus. TC participants are informed of the bonus
opportunity in the experimental instructions, and are
reminded of the bonus during the Comprehension
Check and at the start of each Phase. However, neither
TC nor NC participants receive any information about
their relative performance rank at any point during the
procedure. At the end of the procedure, both NC and
TC participants receive a summary of their individual
performance-based rewards (described above), and TC
participants are informed of their bonus outcome. Nei-
ther TC nor NC participants are provided any informa-
tion about their peers’ ranks at any point in time.
Sapegina and Weibel (2017) and To and colleagues
(2020) suggest that the negative interpersonal conse-
quences of competition only arise when that competi-
tion is perceived as a threat. A competition is more
likely to be perceived as a threat when: (1) losses and /or
negative social comparisons are salient, (2) competitors
are perceived as malicious, (3) there is uncertainty
around the procedure for evaluating performance, and
(4) demands of the task exceed competitors’ (personal)
resources. These conditions are all minimized or sup-
pressed by the present design. Trial-wise rewards are
strictly positive, and the instructions emphasize pursuit
of high-value options, focusing participants on (mone-
tary) gains rather than losses.'® Relative performance
ranks are never revealed to participants during the pro-
cedure, and the difference between winners” and losers’
total compensation is trivially small."” These features
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Figure 1. Pitch Selection Screen on Trials 2-15
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Notes. Pitch Selection screen on Trials 2-15 of each Phase. (Screenshot taken in Phase 1 from the perspective of Player 3 in the Control Condition.)
Each peer is represented by a Player button in the lower right-hand quadrant of the screen. Participants click a peer’s button to view that peer’s
results from the preceding Trial. Mutually shared results are displayed as above (for Player 1). Only one peer’s results can be viewed at a time,
but participants can (attempt to) view each peer’s results as many times as they wish. If either the participant or the peer chose not to share their
results with the other, participants see the message, “Not Shared,” after clicking the peer’s button. The participant's results from the previous Trial
(Last Round Pitch), and from the participant's best-scoring Trial in the current Phase (Best Scoring Pitch) are persistently displayed above the

Player button tray.*’

minimize the potential for perceived status loss because
of negative social comparison or the experience of rela-
tive deprivation (Hannan et al. 2008, Berger et al. 2019,
Kassab et al. 2021, Grosch et al. 2022).

There is no strategic reason for peers to behave mali-
ciously, and no opportunity for peers to directly harm
the participants’ performance. Hiding information from
peers provides no expected pecuniary benefits, and
sharing strictly increases expected rewards.”' The pro-
cess used to determine the winners in The Sales Game is
based on a simple, objective metric, and is fair, accurate,
free of bias, and applied consistently across participants.
This process has a low level of uncertainty and a high
level of procedural justice (Sapegina and Weibel 2017).
Finally, it is possible to maximize rewards in the task
using simple heuristic strategies and peer information.
No special skills or task-specific resources are required
for success. If we observe a lower rate of communication
under the present design, then it is unlikely this effect is
driven by threat or its instigating factors (e.g., negative
social comparison, relative deprivation, fear of exploita-
tion, procedural uncertainty or injustice, or personal
resource insufficiency).

2.1.3. Resource Conditions. I manipulate resource
shocks using three different levels of platform values.
Each level is defined by the interval over which the plat-
forms’ true average values are uniformly distributed:
Low = [100, 300], Medium = [350, 550], and High = [600,
800].” In the Control Condition, the average value of
each platform is drawn from the Medium interval in all

three Phases of the experiment. Participants in the
Abundance Condition are exposed to two positive
resource shocks. In the first Phase, each platform’s aver-
age value is drawn from the Low interval, then from the
Medium interval in Phase 2, and finally, from the High
interval in Phase 3. Participants in the Scarcity Condi-
tion are exposed to two negative resource shocks. Each
platform’s average value is drawn from the High inter-
val in Phase 1, from the Medium interval in Phase 2, and
from the Low interval in Phase 3. The trajectory of
platform values (stable, increasing, decreasing) is the
focal manipulation of resource shocks in the pre-
sent experiment.

2.2. Procedure

2.2.1. Baseline Measures, Instructions, and Compre-
hension Check. The experimental procedure was
approved by the Institutional Review Board at the Uni-
versity of Chicago. After providing informed consent,
participants complete a Feelings Inventory to establish a
baseline emotional state, then proceed to the instruc-
tions for The Sales Game.” Other than the description
of the competitive bonus, the instructions are identical
for the Trivial Competition (TC) and No Competition
(NC) groups. After reading the instructions, participants
passively observe a demonstration Trial that illustrates
the functionality of the experimental interface. Partici-
pants must then pass a Comprehension Check** before
entering a virtual waiting room where they are assigned
to a group and advance to the focal experimental task
(The Sales Game).
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2.2.2. Midphase and Between-Phase Measures of
Emotional State and Beliefs. Following the 8th and
15th Trials of each Phase in The Sales Game, participants
complete the Feelings Inventory again. Participants are
then asked to estimate the average point value for each
of the 20 platforms sold by the current Company and to
rate their confidence in their estimates.”> At the end of
each Phase, participants are shown a Company Sum-
mary with the total points (and dollars) earned for the
current Company.”® Then, they are introduced to the
next Company, and Trivial Competition participants
receive a reminder about the competitive bonus scheme.
The New Company Introduction includes a warning
that the platform values participants are about to
encounter may be significantly different than the values
they encountered in the previous Phase. Control partici-
pants also see this warning. This allows me to separate
the effect of a shift in the reward distribution from the
challenge of learning where a new set of platforms each
fall along a distribution that has been learned previ-
ously. The warning also allows me to separate the effect
of a resource shift’s valence (positive, negative) from its
occurrence. There is some evidence that people recog-
nize negative shifts more quickly than positive shifts
(Gershman 2015). The warning gives participants an
equal opportunity to recognize that a shift occurred,
regardless of its valence. This allows me to identify the
specific effect of decline (versus growth).

2.2.3. Debrief. After completing The Sales Game, parti-
cipants are debriefed with a recap of their performance
across all three Phases, and their final individual reward
(in dollars). Trivial Competition participants are
informed of their individual bonus outcome, but no
other relative performance information is provided.
Participants are asked to imagine a friend is about to
play The Sales Game, and to describe what strategy
their friend should use to perform well in the game. Par-
ticipants are then asked to rate their performance and
the helpfulness of their peers during the task. Finally,
participants are given the option to provide open feed-
back on their experience.

2.3. Recruitment and Compensation

Participants were recruited through Amazon Mechani-
cal Turk (MTurk). Participants were required to live in
the United States, to have completed at least 1,000
Human Intelligence Tasks (HITs), and to have an
approval rating of at least 98%.%” Participants were first
screened through an Enrollment Survey that was posted
to MTurk each day of the study period. Participants
who passed the qualification criteria were eligible to
participate in The Sales Game.”® The Sales Game was
posted to MTurk each day starting on the second day of
the study period. Eligible participants could choose to
take part in The Sales Game during any available

session, but could only participate once. Both the Enroll-
ment Survey and The Sales Game were programmed in
oTree (version 2.3.10) (Chen et al. 2016). Participants
were paid a base fee of $6.00 USD upon completion of
the focal procedure, and earned an Active Participation
Bonus of $4.00 if they consistently submitted responses
within the time limits.* Participants also earned vari-
able rewards based on their individual performance in
the task (described above). The average individual
performance-based reward was $6.80 (SD = $0.30). In
groups assigned to the Trivial Competition State, the
three participants with the highest cumulative points
also earned a competitive bonus between $0.10 and
$0.50 (described above).

2.4. Participants

Seven hundred and eighteen participants completed the
focal procedure (mean (M) age = 38; SD age = 11; N
female = 312).* The average time to complete the proce-
dure was 73.85 minutes (SD = 10.81). Each experimental
group of six participants was assigned to one of six treat-
ments based on the experimental session in which they
chose to participate. The first three treatments cross
Trivial Competition (TC) with each Resource Condition:
(1) Control-TC, (2) Abundance-TC, and (3) Scarcity-TC.
Treatments 4-6 cross No Competition (NC) with each
Resource Condition: (4) Control-NC, (5) Abundance-
NC, and (6) Scarcity-NC. Information and recruitment
materials were identical across sessions. Treatments
were cycled within and across days during the study
period. The final counts of participants and groups
across treatments are presented in Table 1.

2.5. Statistical Analysis

To investigate the effect of resource shifts and competi-
tion on information exchange, I look at the cumulative
frequency of Shares (number of times participants chose
to share with each of their peers) and View Attempts
(number of times participants tried to view each of their
peers’ results) in each Phase of the experiment. For each
of these focal dependent variables, I fit a multilevel
mixed linear regression model. The following simplified
specification illustrates the structure of the fixed part of
the model

Yi = By + Py Phase2y + B, Phase3 + By Abundancey
+ ByScarcity, + BsTCy,

where y is the response value in Phase i for Participant
j in Group k. The fixed part of the model includes an
intercept, fo, and piecewise linear slopes, f; and f,,
representing changes between each Phase. Coefficients
B3 and f, represent the effects of positive and negative
resource shocks, and coefficient 5 represents the effect
of competi’cion.31 In the full model, the fixed part also
includes two- and three-way interactions between
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Table 1. Counts of Groups and Participants in Each Condition and Competition State

No Competition (NC) Trivial Competition (TC)

Condition N (Groups) N (Participants) N (Groups) N (Participants) N (Groups) N (Participants)
Abundance 42 243 22 125 20 118
Control 39 231 19 113 20 118
Scarcity 42 244 21 122 21 122
Total 123 718 62 360 61 358

Note. The number of participants reported for each Condition and Competition State exclude those marked as dropouts after repeatedly failing

to submit their responses within the time limits.

Phase, Condition, and Competition State.>> The random
part includes a random intercept and random slope for
Phase at the Group (Level 3) and Participant (Level 2)
levels.

I identify the effect of competition by comparing the
average response value for participants under Trivial
Competition versus No Competition within each Phase.
Resource shifts are introduced between Phases, so to
understand their effects, I compare the change in Control
participants’ average response value between each
Phase to the change in Abundance (Scarcity) partici-
pants” average response value between each Phase. This
amounts to comparing the effect of Phase2 (Phase3) on
Control participants to the effect of Phase2 (Phase3) on
Abundance (Scarcity) participants. I conduct these com-
parisons using planned contrasts, which can be
expressed as a null hypothesis test of the equality of
means between two subsamples of participants. For
example, the contrast between Trivial Competition and
No Competition participants in Phase 1 can be
expressed as

Hy : E(y|Phase2 = 0, Phase3 = 0, TC = 0)
— E(y|Phase2 = 0, Phase3 =0,TC =1) =0,

which represents the null hypothesis that the difference
between the average response value for No Competition
participants in Phase 1 and the average response value
for Trivial Competition participants in Phase 1 is equal
to zero.”

3. Results

3.1. Manipulation Check

The presence of structural competition was transparent
to participants in the Trivial Competition state. TC parti-
cipants were informed of the competitive bonus at the
end of the task instructions, and were reminded of this
competition during the Comprehension Check and
again at the start of each new Phase in the experiment.
Resource shocks, on the other hand, were not explicitly
announced, and participants in the Abundance-NC/TC
and Scarcity-NC/TC Conditions had to discover these
on their own. Participants” estimates of each platform’s
average value indicate that the manipulation of scarcity

(abundance) was successful. Estimates collected on Trial
15 of each Phase are presented in Figure 2.*

The distribution of Scarcity-NC/TC (Abundance-
NC/TC) participants” estimates shifts downward
(upward) in Phase 2, and again in Phase 3. This indicates
that Scarcity-NC/TC and Abundance-NC/TC partici-
pants (correctly) detected changes in the reward distribu-
tion across Phases. The distribution of Control-NC/TC
participants’ estimates was stable across Phases, indicating
that these participants (correctly) perceived no changes in
the reward distribution across Phases. The interquartile
range of participants” estimates falls within the true range
of average platform values participants faced in each
Phase, indicating that participants formed reasonably
accurate beliefs about the reward distributions.

3.2. The Effects of Competition and Scarcity on
Information Exchange

I use two measures to capture information exchange:
Shares and View Attempts. Shares represents the num-
ber of peers (out of five) with whom the participant
chose to share their results at the end of each Trial
(1-14). View Attempts represents the number of peers
whose results the participant tried to view on each Trial
(2-15). In the figures below, I present the average
values of these measures on each Trial, in each Phase.
Statistical analyses are performed on the cumulative
sum of these measures across Trials within a given
Phase. The total number of Shares (View Attempts) on a
given Trial ranges from zero (the participant did not
share with/attempt to view any peers) to five (the par-
ticipant shared with/attempted to view all five peers).
The cumulative number of Shares (View Attempts) in a
given Phase ranges from 0 to 70 (= 5 peers X 14 trials).

3.2.1. Information Sharing. Figure 3 presents the aver-
age number of Shares on each Trial (1-14), in each Phase
of the experiment (1-3). Resource shocks did not affect
sharing rates, so results are collapsed across Resource
Conditions within each Competition State. Parameter
estimates and fit statistics for the multilevel mixed linear
regression model of the cumulative number of Shares in
each Phase are presented in Table 2. Participants under
Trivial Competition chose to share with their peers
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Figure 2. Distributions of Estimated Average Platform Values on Trial 15, by Phase and Condition
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Notes. Distributions of estimated average platform values reported by participants on Trial 15 of each Phase, collapsed across Competition States
within each Condition. Boxes are bordered at the 25th and 75th percentiles. White lines indicate the median estimate. Outside values are
excluded. N = 718. Red = Scarcity NC/TC (244 participants, 42 groups); blue = Control-NC/TC (231 participants, 39 groups); green = Abun-
dance-NC/TC (243 participants, 42 groups). The interquartile ranges of estimates fall within the true ranges of average platform values in each
Phase. The distribution of Scarcity-NC/TC (Abundance-NC/TC) participants” estimates shifts downward (upward) across Phases, indicating
that these participants (correctly) detected changes in the reward distribution.

Figure 3. Average Number of Shares on Each Trial, by Phase and Competition State
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Notes. Average number of peers with whom participants chose to share their results on each Trial (1-14), by Phase, collapsed across Conditions
within each Competition State. Error bars = +1 s.e. N = 718. Teal = No Competition (360 participants; 62 groups); rose = Trivial Competition (358
participants; 61 groups). Note that curves are plotted across Trials 1-14 (participants do not have the option to share on Trial 15). TC participants
chose to share their results with significantly fewer peers than NC participants, and this difference increases across Trials in each Phase of the
experiment.
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Table 2. Parameter Estimates and Fit Statistics for the Multilevel Mixed Linear Regression Models of Cumulative Shares

and View Attempts

Shares View Attempts 1 View Attempts 2
Estimate s.e. Estimate s.e. Estimate s.e.
Fixed effects
Intercept o 61.29%** 2.51 50.01%** 2.25 17.81##* 2.15
Phase 2 f; 1.75 1.23 —6.91%* 1.23 —7.83%%* 1.12
Phase 3 B, -1.07 1.23 —5.51%* 1.23 —4.95%%* 1.12
AB B3 —1.43 3.44 —4.05 3.10 -3.26 241
SC B4 —2.48 3.47 —3.63 3.12 —2.33 242
TC Bs —10.62** 3.50 —-5.91 3.15 -0.33 2.45
AB x TC B¢ 1.93 4.88 3.65 4.39 2.59 341
SC x TC g7 3.12 4.88 347 4.39 1.83 341
AB x Phase 2 Bg —2.72 1.69 1.15 1.70 2.55 1.55
SC x Phase 2 o -1.27 1.70 1.06 1.71 1.72 1.56
TC X Phase 2 19 —6.74%* 1.71 -1.90 1.72 1.65 1.58
AB X Phase 3 f11 1.02 1.69 1.93 1.70 1.37 1.55
SC x Phase 3 f1» 0.78 1.70 0.15 1.71 —0.26 1.56
TC X Phase 3 $13 0.97 1.71 2.10 1.72 1.60 1.57
AB x TC x Phase 2 f14 455 2.39 0.92 2.40 —1.46 2.20
SC x TC x Phase 2 15 4.92* 2.39 2.13 2.40 —0.49 2.19
AB x TC x Phase 3 f14 0.37 2.39 —2.78 2.40 -2.96 2.19
SC x TC x Phase 3 ;7 -3.07 2.39 0.51 2.40 2.08 2.19
Shares B 0.53%* 0.02
Random effects
L3 RI Variance 1/;11@ 62.50 15.47 20.00 12.87 4.83 7.24
L3 RS Variance 5, 6.17 1.90 0.43 1.69 0.63 1.16
L2 RI Variance ¢'11(2> 279.95 19.17 386.02 25.73 260.78 17.75
L2 RS Variance 5, 17.82 3.10 35.01 4.33 28.87 3.48
L1 RE Variance 0 57.51 3.04 66.59 3.51 54.97 291
Log likelihood —8,685 —8,894 —8,613

AIC | BIC 17,419 | 17,561

17,839 | 17,980 17,278 | 17,426

Notes. Maximum likelihood estimates for the multilevel mixed linear regression models of cumulative Shares and View Attempts. N = 718
Participants (Level 2); 123 Groups (Level 3). Actions taken by participants marked as dropouts are excluded from the analysis. Shares and Views
from an active participant to a dropout are included in the analysis. AB = Abundance; SC = Scarcity; TC = Trivial Competition; RI = Random
Intercept; RS = Random Slope; RE = Residual Error; AIC = Aikake Information Criterion; BIC = Bayesian Information Criterion.

*p < 0.05; *p <0.01; ***p < 0.001.

significantly less often than participants under No Com-
petition in Phase 1 (—8.91, standard error of the mean
(s.e.) =1.98, p < 0.001), Phase 2 (—12.43, s.e. =211, p <
0.001), and Phase 3 (—12.38, s.e. = 2.37, p < 0.001).

3.2.2. Information Seeking. Figure 4 presents the aver-
age number of peers whose results participants
attempted to view on each Trial (2-15) in each Phase of
the experiment (1-3). Resource shocks did not affect
rates of information seeking, so results are collapsed
across Conditions within each Competition State.*®
Parameter estimates and fit statistics for the multilevel
mixed linear regression model of the cumulative num-
ber of View Attempts in each Phase are presented in
Table 2. Participants under Trivial Competition
attempted to view their peers’ results significantly less
often than participants under No Competition in Phase
1(—3.49,s.e. = 1.78, p = 0.050) and in Phase 2 (—4.36, s.c.
=1.81, p =0.016). This may reflect a reduced appetite for
social information, or it may reflect participants’ beliefs
about the availability of peer information.

Recall that Trivial Competition participants shared
with fewer peers than No Competition participants on
each Trial. If a participant chooses not to share his
results with a given peer, he knows that peer’s results
will not be visible on the next Trial. In this case, there is
no reason to click on that peer’s Player button. So, hav-
ing shared with fewer peers to begin with, Trivial Com-
petition participants may have sought information from
fewer peers than No Competition participants because
they knew fewer peers’ information would be visible. If
this is the case, then we should find no difference
between Trivial Competition and No Competition parti-
cipants’ View Attempts after controlling for the number
of Shares. The results of this analysis are presented in
the last two columns of Table 2.

Controlling for the number of Shares, there is no dif-
ference between the number of View Attempts under
Trivial Competition versus No Competition in Phases 1
or 2. In Phase 3, View Attempts are slightly higher
under Trivial Competition (3.46, s.e. = 1.48, p = 0.020).
We should not interpret this result to mean that TC
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Figure 4. Average Numbers of View Attempts on Each Trial, by Phase and Competition State

Phase 1

Number of Attempted Views
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Error Bars: +/~ 1 S.E.

——No Competition

Phase 2

Phase 3

10 15 0 5 10 15

Trial

Trivial Competition

Notes. Average numbers of peers whose results the participants attempted to view in each Trial (2-15), by Phase, collapsed across Conditions
within each Competition State. Error bars = +1 s.e. N = 718. Teal = No Competition (360 participants; 62 groups); rose = Trivial Competition (358
participants; 61 groups). Note that curves only include Trials 2-15 (participants do not have an opportunity to view peer results on Trial 1). TC
participants attempted to view fewer peers than NC participants in Phases 1 and 2.

participants viewed their peers more often than NC parti-
cipants in Phase 3. To understand why, consider the sub-
set of peers with whom a participant chose to share as
“Available Peers” (these are the peers whose results
might be available to view on the next Trial). In Phases 1
and 2, TC and NC participants viewed a similar propor-
tion of their Available Peers. In Phase 3, TC participants
viewed a higher proportion of their Available Peers than
NC participants. Since the total number of Available Peers
is lower under Trivial Competition, TC participants still
viewed their peers less often than NC participants in all
three Phases. But, conditional on having shared with a
peer, TC participants were slightly more likely than NC
participants to view that peer in Phase 3.

3.2.3. Model Estimates. Table 2 presents parameter
estimates and fit statistics for the multilevel mixed linear
regression models of the cumulative number of Shares
and View Attempts in each Phase. View Attempts 1
does not control for cumulative Shares. View Attempts
2 controls for cumulative Shares.

3.3. Network Structure, Search Strategies, and
Achievement

Investigating the structure of communication networks

that emerge from participants” information sharing and

seeking behaviors is beyond the scope of the present dis-

cussion, but interested readers may find an exposition

of this topic in Section 5 of the Online Appendix. The
main result of this investigation is that groups under
Trivial Competition developed networks that were less
dense, with higher degrees of centralization and hetero-
geneity. Participants’ explore-exploit strategies, and
their levels of achievement, are also outside the scope of
the present discussion. An exposition of these topics can
be found in Section 6 of the Online Appendix. The main
results of these investigations are as follows. Competi-
tion had no direct effect on search behavior or achieve-
ment. In the absence of competition: (1) negative
resource shocks increased exploration, (2) both negative
and positive resource shocks decreased exploitation,
and (3) positive resource shocks reduced achievement.
In the presence of competition: (1) neither positive nor
negative resource shocks had a significant effect on
exploration or exploitation, and (2) both positive and
negative resource shocks reduced achievement (those
who experienced positive shocks exhibited more pro-
nounced performance decrements than those who expe-
rienced negative shocks).

3.4. Exploratory Analyses: Individual-

Level Mechanisms
The present experiment was designed to test hypotheses
about the effects of two group-level mechanisms (struc-
tural competition and resource decline) on information
exchange at the individual level. It was not designed to
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test hypotheses about mechanisms at the individual
level. But, the results suggest that some individual-level
mechanisms are less likely than others to drive the
observed relationship between group-level structural
competition and individual-level information exchange.
The following discussion should be regarded as specu-
lative as the analyses referenced in this section are
exploratory.

3.4.1. Threat and Negative Emotions. Some authors
suggest that competition produces negative interper-
sonal consequences when it is perceived as a threat but
not when it is perceived as a challenge (Sapegina and
Weibel 2017, To et al. 2020). Perceiving a competition as
a threat induces negative emotions, like frustration, anx-
iety, and hostility (Brandts et al. 2009, Grosch et al.
2022). Perceiving a competition as a challenge induces
positive emotions, like success and happiness (Smith
and Ellsworth 1985, Skinner and Brewer 2002). Ratings
of positive and negative emotions related to challenge
and threat, respectively, did not differ significantly
between Competition States.”” Participants in both Com-
petition States reported relatively low levels of negative
emotions throughout the experiment, suggesting that
neither TC participants nor NC participants perceive the
present experimental task as a threat.®® Instead, rela-
tively high ratings of positive emotions throughout the
experiment suggest that participants in both Competi-
tion States perceive the task as a challenge (Smith and
Ellsworth 1985, Skinner and Brewer 2002).* Given this
pattern of results, it is unlikely that Trivial Competition
participants exchanged less information because they
perceived the competition as a threat.

3.4.2. Cognitive Load. Competition increases cognitive
load by drawing people’s attention to activities out-
side the focal task (e.g., evaluating their chances of
winning—see Hannan et al. 2008 and Nebel et al. 2016).
For example, Hannan and colleagues (2008) found that
participants rewarded based on relative performance
(versus a piece rate) were more likely to report that they
were distracted by thoughts about their rank, which
interfered with their performance on the task. It is possi-
ble that TC participants engaged in lower rates of
information exchange because they had insufficient cog-
nitive resources. This explanation seem unlikely. Partici-
pants” behavior during the task, and the strategies that
they reported during the Debrief, suggest that TC parti-
cipants made a conscious, effortful decision to hide
information from their peers.

Participants are forced to indicate whether they wish
to share their results with each peer by marking either
“Yes” or “No” next to each peer’s Player label.*’ It takes
the same amount of time to click the “Yes” radial button
next to each peer as it does to click “No.” But, Trivial
Competition participants spent more time on the

Results screens than No Competition participants did
[mean difference = 40.56, s.e. = 12.67, Welch’s two-
sample ¢ test, #(716.24) = 3.20, p = 0.001].*! At the end of
the experiment, participants are asked to describe a
strategy for performing well in The Sales Game. The
odds that a participant explicitly mentions information
sharing in her strategy are about 36% higher under Triv-
ial Competition versus No Competition [odds ratio
(OR) = 1.36, s.e. = 0.17, p = 0.015].** Conditional on hav-
ing mentioned information sharing, the odds that a par-
ticipant explicitly recommends some limit on sharing
(e.g., “Stop sharing after the first few rounds.”) are
about 370% higher under Trivial Competition than
under No Competition (OR = 4.70, s.e. = 0.30, p < 0.001).
This suggests that TC participants intentionally engaged
in information hiding as part of their strategy.

3.4.3. Social Comparison. Performing better than
others in a competition may produce a sense of superi-
ority and entitlement that leads high performers to
behave selfishly and unethically (Erkal et al. 2011). This
was not the case for high performers in the present
experiment. The top three performers in each group
shared with their peers significantly more often than the
bottom three performers [mean difference = 23.37, s.e. =
4.65, Welch's two-sample ¢ test, #(642.33) = 5.03, p <
0.001].* Performing worse than others in a competition
may produce a sense of relative deprivation that leads
people to behave aggressively or antagonistically
toward higher performers (Sapegina and Weibel 2017,
Kassab et al. 2021). This was not the case for low perfor-
mers in the present experiment. There was no relation-
ship between relative performance and the number of
times that participants chose to share their results with a
given peer.44

3.4.4. Trust and Expectations. As discussed in Section
2.1.1, every effort was made to reduce participants” vul-
nerability to exploitation by their peers in the present
experiment. A peer could not access a participant’s
results unless the participant explicitly shared those
results with that peer (and vice versa). Platform values
were also distributed uniformly, so knowledge of
lower-value platforms increased participants” expected
rewards as much as knowledge of higher-value plat-
forms. These features diminished the role of trust (a
willingness to be vulnerable vis-a-vis another party)
(Levin and Cross 2004). However, it is still possible that
participants’ expectations about their peers’ behavior
influenced their decisions (not) to share information
(Kesebir et al. 2019). Carpenter and colleagues (2010)
found that participants exposed to relative performance
incentives engaged in sabotage even when their actions
had no effect on their own or their peers’ outcomes. The
apparent effect of relative incentives disappeared when
the authors controlled for participants’ self-reported
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expectations that their peers would engage in sabotage.
It is possible that Trivial Competition participants pre-
emptively hid information from their peers because
they anticipated that their peers would do the same. The
results of the present experiment neither support nor
contradict the potential role of expectations in shaping
participants’ information-sharing behavior.

3.4.5. Demand Effects. Experimental participants may
infer the desired behavior in a given task from (real or
imagined) signals that are unintentionally or inadver-
tently sent by the experimenter (De Quidt et al. 2018).
Usually, these “demand effects” are a threat to experi-
mental validity, as observed behavior may result from
participants’ inferences about the experimenter’s
desires rather than the experimental treatment. In the
present experiment, “demand effects” arising from the
presence of a competitive bonus would be a feature, not
a bug. If Trivial Competition participants interpreted
the competitive bonus as a signal that the experimenter
wanted them to behave antagonistically toward their
peers, then we have learned something important about
the way that competitive incentive schemes operate in
the real world. Employees may perceive competitive
incentives as a signal that the organization wants them
to focus their effort on outperforming their peers (Sam-
nani and Singh 2014, Sapegina and Weibel 2017). The
results of the present experiment neither support nor
contradict the potential role of such demand effects.

3.5. Summary of Key Results

The present research investigated the effects of struc-
tural competition and negative resource shocks on
information exchange. In an explore-exploit task where
access to peers’ information improved participants’ total
expected rewards, participants offered a trivially small
bonus based on relative performance chose to share
information with their peers less often than participants
who were not exposed to this competitive incentive. In
this task, participants could only access a peer’s infor-
mation if both the participant and the peer chose to
share with each other. Having shared with fewer peers,
participants exposed to competition knew that fewer
peers’ information would be available. As a result, parti-
cipants exposed to competition sought information
from their peers less often than participants who were
not exposed to competition. Resource shocks had no
effect on information exchange. Participants exposed to
negative and positive resource shocks engaged in simi-
lar rates of information sharing and seeking as those
who faced stable resource levels.

The present experiment was not designed to test
individual-level mechanisms. However, features of the
experimental procedure, as well as participants” behav-
ior and responses to a post-task questionnaire, cast
doubt on the role of threat appraisals, negative

emotions, cognitive load, social comparison, and trust
in driving the observed relationship between competi-
tion and information exchange. However, it is possible
that participants’ behavior was influenced by their
expectations about the likelihood that their peers would
reciprocate their attempts to share information. It is also
possible that participants interpreted the competitive
incentive as a signal that antagonistic behavior toward
their peers was desired by the game designer. The
results of the present experiment neither support nor
contradict the potential role of expectations or demand
effects in driving participants’ behavior.

4. Discussion

The goal of the present study was to advance our under-
standing of the relationship between competition, scar-
city, and interpersonal communication. Although the
literature offers some (contradictory) evidence that both
competition and scarcity reduce information sharing
and seeking, these factors are often confounded with
one another in extant research. The present experiment
is the first to isolate the independent and joint effects of
these two factors on people’s willingness to supply
information to their peers and to seek information from
their peers. I find that competition reduces information
exchange; people engage in information sharing and
seeking less often. However, I do not find that resource
shocks (positive or negative) affect information
exchange, nor do I find an interaction between resource
shocks and information exchange.

4.1. Theoretical Implications

Archival studies of electronic communication networks
have found an association between network structure
and adverse shocks involving both resource decline and
competition. Extant theories of communication net-
works cannot fully account for these results. Aside from
physical proximity, communication network theorists
have largely ignored the effect of exogenous network-
level variables on network structure (Entwisle et al.
2007, McFarland et al. 2014). And, the effect of competi-
tive compensation schemes on communication network
structure has never been explicitly studied.*> The pre-
sent study advances theories of communication net-
work emergence and evolution by examining the effects
of two previously ignored network-level variables on
the microprocesses that give rise to communication
network structure. I find that competitive incentives
reduce information sharing and seeking, resulting in
networks that are less dense, more centralized, and
more heterogeneous.”® But, I do not find any effect of
resource shocks on network structure. This suggests
that the presence of competition, but not resource
decline, likely contributed to the observed changes in
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network structure uncovered by prior studies of organi-
zations exposed to adverse environmental events.

The present study contributes to the knowledge
exchange literature by disentangling the independent
and joint effects of competition and resource decline on
information-sharing and -seeking behavior. Survey
studies provide suggestive evidence that competition
and scarcity reduce knowledge exchange. But, method-
ological and conceptual limitations in these studies pre-
vent researchers from making strong inferences about
the causal relationships between competition, scarcity,
and knowledge exchange behavior. The results of the
present experiment suggest that competition increases
information hiding, but resource decline does not seem
to affect information exchange. The apparent effect of
(perceived) resource decline on knowledge exchange in
prior studies may have been caused by (unreported)
competitive incentives or other features of the target
organizations” design that induced negative goal inter-
dependence among respondents and their peers.

The present study also contributes to the social learn-
ing strategies literature by independently manipulating
competition, and providing participants the option to
explicitly hide information from their peers. I find that
competition reduces people’s willingness to share infor-
mation with their peers and that people’s willingness to
seek social information may depend on their beliefs
about the likelihood that peer information will be avail-
able. Contrary to the results of prior SLS studies, I do
not find that participants are less likely to seek informa-
tion from their peers when they are exposed to resource
shocks (versus not). The present results also suggest
that the relationship between resource shocks and
preferences for social (versus asocial) learning may be
moderated by features of the task environment. To
accommodate human behavior in more complex social
settings, the SLS inventory of decision-making heuris-
tics should be updated to incorporate features of
the observer-target relationship, such as negative goal
interdependence.

4.2. Practical Implications

Most organizations try to increase knowledge exchange
with interventions focused on knowledge sharing,
while ignoring factors that promote knowledge hiding
(Arain et al. 2021). The results of the present experiment
suggest that interventions are more likely to fail if the
firm’s compensation scheme incorporates rewards
based on relative performance (e.g., tournaments, con-
tests). Some authors suggest that it is possible to con-
struct an “optimal mix” of incentives by balancing the
proportion of individual, cooperative, and competitive
rewards (Siemsen et al. 2007, Danilov et al. 2019, Jin and
Noe 2022). For example, if helping a coworker increases
total compensation by a much larger amount than out-
performing that coworker, people are expected to exert

more effort toward helping than outperforming. But,
people do not seem to “rationally” allocate their effort
across incentives in this way (Wageman 1995, Barnes
etal. 2011).

Prior research finds that competition reduces people’s
ability to cooperate, even when it is in their own self
interest to do so (Barnes et al. 2011, Woike and
Hafenbradl 2020). One hypothesis offered to explain
this tendency is that people prioritize whichever reward
is more proximal and less uncertain, and cooperative
rewards are perceived as more uncertain than individ-
ual rewards (Wageman 1995, Luft 2016). The present
results contradict this hypothesis. In the present study,
the competitive incentive is distal and uncertain—parti-
cipants have no information about their relative rank,
and the outcome of the competition is not revealed until
the end of the task. The independent piece-rate incentive
is proximal and less uncertain—participants watch
monetary rewards from the piece rate cumulate at the
top of their screen. Participants focus on the distal,
uncertain competitive incentive at the expense of their
proximal, less uncertain independent incentive.

Few studies investigating the effect of competition on
social behavior employ a mix of independent and com-
petitive incentives, like the one featured in the present
experiment. This is a problem because incentive mixes
that combine independent rewards with negatively
interdependent rewards are common in modern organi-
zations (Connelly et al. 2014, Park and Sturman 2022).
For example, firms frequently offer salespeople a combi-
nation of quota-based (non-competitive) incentives and
competitive incentives based on relative performance
(Connelly et al. 2014). The value of these competitive
incentives may comprise only a small portion of a sales-
person’s total compensation (Gibbs et al. 2009, Sandvik
et al. 2020), so they are often ignored by researchers
investigating the behavioral consequences of different
compensation schemes (Gibbs et al. 2009). However, the
results of the present experiment demonstrate that even
a trivially small relative performance incentive can have
negative consequences. If an “optimal mix” of incen-
tives does exist, it is unlikely to be identified by models
based on “rational expectations” about each incentive’s
relative contribution to total compensation.

4.3. Limitations and Future Directions

Three limitations of the present experimental design
provide promising avenues for future research. First,
participants were warned that shifts might occur in the
environment. This feature of the design was selected to
separate the effect of a resource shock’s valence (posi-
tive, negative) from its occurrence. There is some evi-
dence that people recognize negative shifts more
quickly than positive shifts (Gershman 2015). The warn-
ing gives participants an equal opportunity to recognize
that a shift occurred regardless of its valence (positive,
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negative). This allows me to identify the specific effect
of a decline. In the real world, people often have no
warning that a resource shift might occur. Future
research should investigate the effect of unannounced
shifts on people’s information exchange behavior.

Second, groups in the present experiment comprised
strangers with no face-to-face interaction. The observed
effects may be more or less pronounced than what
might occur among teams composed of familiar collea-
gues with face-to-face interaction. Some authors have
found that revealing people’s identity (Heursen 2023)
and allowing face-to-face interaction (Hill et al. 2009)
promote cooperation. However, others have found that
people are more willing to cooperate with strangers
than familiars (Kistruck et al. 2016), and are less likely to
help friends than strangers in situations involving
identity-relevant social comparison (Tesser and Smith
1980). Future research should consider the effect of com-
petitive incentives among groups of friends and famil-
iars. In the meantime, the present results do provide
insights into the potential effects of competitive incen-
tives in temporary and distributed teams with low
familiarity, which are becoming increasingly important
in modern organizations (Ching et al. 2024).

Finally, the present study is subject to common limita-
tions shared by all controlled laboratory experiments
conducted with an online sample of participants. First,
the task abstracts away some of the complexities of the
real world. (This limitation is also one of the study’s
strengths when it is viewed as a complement to extant
observational research that sacrifices control for contex-
tual richness.) Second, online samples involve some
sacrifice over control of experimental participants” envi-
ronment and attention. Third, there is always the risk
that experimental participants do not believe that their
online counterparts are real people. This risk is some-
what mitigated in the present context because of partici-
pants’ experience in the virtual waiting room during
group formation and the variance in wait times between
trials. As with all experimental research, the present
experiment should be replicated in different laborato-
ries (virtual and physical) and with different participant
samples to increase our confidence in the stability and
generalizability of the results.
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Endnotes

" The present study focuses on interpersonal competition, which is
distinct from intergroup and intrapersonal competition. The latter
two involve different psychological and social processes (Mur-
ayama and Elliot 2012). Interpersonal competition is also distinct
from conflict, which involves overt actions resulting from exogenous
constraints or endogenous states that press an actor toward antiso-
cial behavior (Katz and Kahn 1978, Tjosvold et al. 2022). Section 10
of the Online Appendix elaborates on the distinctions between these
concepts.

2 For the remainder of the present article, the term competition
refers to structural competition whenever it is not accompanied by
any modifiers. I distinguish perceptual and dispositional classes of
competition by using the terms competitive perceptions and disposi-
tional competitiveness, respectively.

3 Authors frequently equivocate between scarcity and poverty (He
et al. 2020). But, poverty is a complex social phenomenon that
involves chronic and extreme resource insufficiency as well as struc-
tural, physical, and social constraints on resource access (Blocker
et al. 2023). Scarcity and poverty are also sometimes confused with
relative deprivation—the subjective feeling of being unfairly disad-
vantaged (Kassab et al. 2021). Section 10 of the Online Appendix
elaborates on the distinctions between these concepts.

* For the remainder of the present article, the term scarcity refers to
objective, episodic scarcity whenever it is not accompanied by any
modifiers.

5 Twenty-five percent of respondents reported that they would
accept a pay cut unconditionally, and 55% reported that they would
be open to taking a cut depending on the identity of the coworkers
at risk of dismissal (Raymond 2015).

®In the present discussion, “cooperation” refers to structural
cooperation—positive interdependence between strivers’ goals.

7 1If something bad happens that reduces everyone’s performance
outcomes equally, relative ranks are supposed to capture differ-
ences in skill and effort that are independent of that shock (Deche-
naux et al. 2015, Lazear 2018).

8 Srivastava (2015a) defined formal relationships as membership in
the same department, and semiformal relationships as subscriptions
to the same email listservs. Informal relationships were assumed to
exist between employees who exchanged emails but shared no for-
mal or semiformal relationship.

9 In Tsai’s (2002) study, departments that shared a similar pattern of
resource dependencies were assumed to compete over those
resources. This assumption is tenuous as respondents were not
directly asked about any negative interdependencies between their
goals and the goals of others who relied on the same resources.

1% Homburg and colleagues (2024) do describe the incentives faced
by their respondents as a mix of (group and individual) quota-
based rewards and rewards based on relative performance, but do
not identify the relative contribution of each incentive to respon-
dents’ total compensation.
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" Srivastava (2015b) operationalized status as organizational rank.

12 These results were echoed in a field study by Chan and collea-
gues (2014), who examined the performance trajectories of beauty
counter employees exposed to either cooperative or individualistic
incentives. Temporal patterns in the categories and volume of pro-
ducts sold by individual employees suggest higher rates of informa-
tion sharing under cooperative versus individualistic incentives.
(None of the employees in this study were exposed to competitive
incentives.)

13 Participants were told that the top three individual performers,
and the best-performing group, would be highlighted on the
authors’ public website.

14 A few attempts have been made to incorporate incentive systems
into organization theory, but none of these consider the explicit
structure of monetary incentives or the use of relative performance
as a basis for evaluation and compensation (e.g., Clark and Wilson
1961, Kaplan and Henderson 2005).

13 Participants earn $0.01 for every 100 game points.

18 Each participant is assigned a unique Player number in their group
(1, ..., 6), and this number determines their relative position on their
peers’ screens. These positions are stable across Trials and Phases.

17 First place = $0.50 U.S. dollars (USD); second place = $0.30 USD;
and third place = $0.10 USD.

18 Beersma and colleagues (2013) found that competition reduced
communication when participants focused on avoiding negative
outcomes, but had no effect when participants focused on achieving
positive outcomes.

19 Grosch and colleagues (2022) found that competition reduced
prosocial behavior under “high” wage dispersion (ratio of winners’
to losers’ total rewards ~3:1), but not under “low” dispersion (~3:2).
The ratio of winners’ to losers’ total rewards in The Sales Game is
usually around 1.04:1.

20 The cumulative points earned over all preceding Trials in the cur-
rent Phase are also presented in the upper right-hand corner of the
screen with the corresponding rewards earned in US dollars (see
Figure 2.4 in the Online Appendix). The cumulative points (dollars
earned) reset at the start of each Phase.

2! Bonus amounts were selected based on simulations of interactive
groups of six agents playing e-greedy or softmax strategies in the
present experimental context. The expected value of the relative
performance bonus in The Sales Game is $0.15, which is less than
the average difference in individual performance-based rewards
earned by agents who view zero peers on each Trial versus those
who view three or more peers. See Section 3 of the Online Appendix
for further details.

22 On each Trial, the points assigned to each platform in a participant’s
Pitch are drawn from a normal distribution around that platform’s
unique average value, with a standard deviation (SD) of 20 points.

2 The Feelings Inventory asks participants to report their emotional
state by rating the extent to which they are currently experiencing
each of the following six emotions on a scale of 0 (Not at all) to 100
(Very much): happy, frustrated, successful, friendly, hostile, and
anxious. See Section 1.2.1 of the Online Appendix for further
description of the Feelings Inventory. See Section 2.1 of the Online
Appendix for a full description of the Experimental Instructions.

24 Gee Section 2.1.3 of the Online Appendix for a description of the
Comprehension Check. Participants may attempt the Comprehen-
sion Check as many times as they wish.

25 Section 2.2 of the Online Appendix describes the elicitation of
platform value estimates and confidence ratings with screenshots.
26 The Company Summary does not provide any information about

peers’ performance or participants’ relative performance compared
to their peers.

27 These requirements were selected in consultation with program
managers at MTurk, and with members of the MTurk worker com-
munity on TurkerView (https://turkerview.com).

28 These criteria essentially amount to passing the attention checks
and following the explicit instructions provided in the Survey (see
Section 1.3 of the Online Appendix).

29 Each page of the focal procedure had a time limit for submitting
responses (e.g., 60 seconds on the Pitch Selection screen, and 60 sec-
onds on the Results screen). Time limits were selected based on
pilot tests of the procedure. See Section 2.4 of the Online Appendix
for additional details.

30 Twenty participants were marked as dropouts after repeatedly
failing to submit their responses before the time limits. These parti-
cipants are excluded from the present analyses. Dropouts were dis-
tributed across treatments as follows: (1) Control-NC = 1 dropout,
(2) Abundance-NC = 7 dropouts ~ 5 groups, (3) Scarcity-NC = 4
dropouts ~ 3 groups, (4) Control-TC = 2 dropouts ~ 2 groups, (5)
Abundance-TC = 2 dropouts ~ 2 groups, and (6) Scarcity-TC = 4
dropouts ~ 4 groups. Section 2.4 of the Online Appendix describes
the procedure for detecting/handling dropouts.

31 The Control Condition and No Competition are selected as base-
lines, and the effects of Abundance (positive shocks), Scarcity (nega-
tive shocks), and Trivial Competition are estimated as differences
from these baselines.

32 A full exposition of the model is provided in Section 4 of the
Online Appendix, along with instructions for running these models
in Stata 17/18 using the mixed command.

33 Section 4 of the Online Appendix provides instructions for con-
ducting these tests in Stata 17/18.

34 There were no significant differences between the distributions of
estimates provided by participants under No Competition versus
Trivial Competition. Distributions on Trial 8 are almost identical to
those on Trial 15 in each Phase.

3% Note that not all of these attempts are successful. Participants
only succeed in viewing a peer’s results if both the participant and
the peer chose to share their results with each other at the end of
the preceding Trial.

36 The sharp dip on Trial 9 of Phase 1 is likely caused by partici-
pants’ experience on the Platform Value Estimates screen encoun-
tered at the end of Trial 8. Participants are allowed two minutes to
enter their estimates for each of the 20 platforms. This amount of
time is sufficient (based on pilot tests and companion experiments),
but the first time that participants encounter this task, some come
close to exceeding the time limit or experience their first “time out.”
As a result, they may feel rushed when they encounter the Pitch
Selection screen on Trial 9. Participants acclimate to the estimation
task as the experiment proceeds.

37 Figures 7.1 and 7.2 in Section 7 of the Online Appendix present
participants’ ratings of positive and negative emotions by Trial,
Phase, and Competition State.

38 Frustrated: M = 20.00, SD = 25.49. Anxious: M = 26.76, SD =
28.36. Hostile: M = 10.17, SD = 18.75.

39 Happy: M = 66.16, SD = 26.21. Successful: M = 63.14, SD = 25.84.

40 See Figure 2.3 in Section 2 of the Online Appendix for a screen-
shot of the Results screen.

1 The average cumulative time spent across the 42 Results screens
encountered at the end of each Trial (1-14) was 497.94 seconds (SD
= 165.93) under No Competition and 538.50 seconds (SD = 173.39)
under Trivial Competition.

42 Two raters blind to the hypotheses of the present study indepen-
dently coded participants’ self-reported strategies. A full description
of this coding exercise and its results can be found in Section 8 of the
Online Appendix.
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43 Figure 9.1 in Section 9 of the Online Appendix presents the aver-
age number of peers Top-3 and Bottom-3 performers chose to share
with on each Trial. There were no differences between Competition
States.

44 See Section 9 of the Online Appendix for an analysis of the peer-
level factors that predict participants’ decisions to share and to seek
information.

% The only other study to consider the effect of employee compen-
sation on social network structure was conducted by Mitsuhashi
and Nakamura (2022), who consider the effect of moving from
seniority-based to noncompetitive individual performance incen-
tives on patent networks in Japanese electronics firms.

48 See Section 5 of the Online Appendix for further discussion.
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