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Abstract. When a contest is decided, the inferior competitor is supposed to defer to the 
superior opponent. Yet, sometimes the losing actors refuse to give in. We theorize why and 
when losing actors do not defer—even when they are supposed to. We hypothesize that 
when the losing actors categorize their relationship with an opponent as rivalrous beyond 
the current contest and may obtain some contest-specific gains independent of the focal 
encounter, they will not defer as much as expected. Unique data from Formula One racing 
prove strong support. Our findings contribute to research on deference as well as on com
petition and rivalry. Our study also has broader implications as it helps explain when peo
ple do not respect social norms while competing—be it for rewards, for promotions, or in 
elections.
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Introduction
Competition allocates rewards among contenders. 
Competition is ubiquitous (i.e., anywhere where multi
ple actors aim for the same goal or resource). In society, 
competition takes the form of contests: for instance, in 
sports (e.g., tournaments), politics (elections), and orga
nizational life (e.g., promotions, successions, and nomi
nations). Contests are space and time containers of 
competition, and contenders (are supposed to) respect 
the contests’ formal and informal rules. One quintes
sential rule is that contenders defer to a superior oppo
nent when the contest is decided and the opponent’s 
superiority has been established. Therefore, when fac
ing situations that reveal their contextual inferiority, 
losing competitors are expected to defer to their contex
tually superior opponent to preserve the rules of the 
contest and fair play—and more broadly, as a way to 
respect the broader social order.

Organizations, markets, and social systems would 
dysfunction profoundly if actors never acknowledged 
their inferiority and defeat in a given contest. This 
would hinder the sane beginning of another cycle of 
fair competition from starting as well as the possibility 
of future collaboration—instead, nurturing resentment 

and potentially feeding a spiral of retaliation. Yet, it 
happens; although defeated in the first round of an 
election, a candidate may undermine the further elec
toral process (e.g., by requesting a recount for no good 
reason). In sport competition, a losing team or athlete 
may engage in unfair play against its opponent, or an 
employee passed over for a promotion does not respect 
and support her newly promoted colleague as she is 
supposed to. In this study, we examine when a compet
itor does not defer to an opponent, despite losing a 
contest. We develop a theory of why proven inferior 
competitors instead resist the contest rules and social 
expectations, test it in a specific context, and cautiously 
reflect on the generalizability of our theory and findings.

In the literature, deference is an essential lubricant of 
social and market relationships (Coser 1961, Fragale 
et al. 2012, Jourdan et al. 2017). It characterizes the acts 
and behaviors that an actor performs to signal a recipi
ent that he or she is “yielding, appeasing, and honoring 
the recipient’s position in the rank order” (Fragale et al. 
2012, p. 374). In sociology and organization theory, def
erence unambiguously expresses and reflects an actor’s 
inferiority to an opponent (Goffman 1956). As a con
spicuous characterization of an unequal position in a 
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particular situation (Gould 2003, Faris et al. 2020), defer
ence is enacted by actors who have been proven 
structurally and even just contextually to be at a disad
vantage to an opponent (Henrich and Gil-White 2001, 
Cattani et al. 2014, Freeland and Hoey 2018). However, 
prior research on deference envisions deference as 
a direct and quasi-automatic function of inferiority. 
Despite the commonality of defeated actors not defer
ring, prior research on deference falls short in explaining 
a focal actor’s refusal to defer to a superior opponent. In 
particular, deference theory is hard-pressed to explain 
differences in deference behavior once status difference 
between the actor-opponent dyad has been accounted 
for. In addition, in deference research, superiority can be 
structural (as across occupations) (Rushing 1962, Jour
dan et al. 2017) or specific to a situation or organization 
(Fragale et al. 2012)—the implications of the nature of an 
opponent’s superiority having not been fully expressed. 
These questions not only are of theoretical interest but 
also, are consequential for organizations and society 
more broadly. Failure to defer to the superior contender 
as expected could compromise the outcome of the con
test, the next round of competition, and the potential for 
future collaboration between actors.

To account for the not-so-uncommon lack of defer
ence by overpowered competitors, we develop a theory 
that predicts significant differences in deference—after 
having controlled for the structural status differences 
between the actor and the opponent. According to 
our theory, two characteristics of the actor-opponent 
confrontation in an actual contest determine deference 
levels.1 These are (1) the rivalry between the focal actor 
and the opponent within and beyond the actual con
test (Kilduff et al. 2010, To et al. 2018) and (2) the 
contest-specific reachable gains independent of the 
focal interaction.

First, although a contest is a time- and space-delimited 
container of competition, an actor’s categorization of the 
opponent as a rival hinges on other competitive linkages 
that bond them. When facing the evidence of their con
textual inferiority, an actor may thus continue to per
ceive the relationship with the (contextually superior) 
opponent as rivalrous beyond the actual contest (e.g., 
Bothner et al. 2007, Hallila et al. 2024). Indeed, specific 
past events may unite the actor and the opponent in a 
special and adversarial relationship (To et al. 2018). To 
illustrate, imagine the relationship between two athletes 
having already competed for the same titles or prizes 
before the current contest. Absence of antagonistic cues 
from past contests would probably lead the focal actor 
who is surpassed by the opponent in the current contest 
to defer more to the opponent than had there been 
an accumulation of adversarial cues making the actor- 
opponent relationship emotionally charged (Kilduff 
et al. 2010). Hence, we expect that rivalry is positively 
associated with a lack of contextual deference. This 

antagonism may spread across domains alien to the cur
rent contest. For instance, some chief executive officers 
compete in areas well outside their company’s market 
performance, such as art collection or charitable causes, 
which can create out-of-domain rivalry and affect their 
behavior in professional contexts. Therefore, we also 
expect that separate domain rivalry induces a contextu
ally proven inferior actor to not defer as expected to the 
(contextually superior) opponent.

Second, a contender, although being proven inferior 
locally and temporally, can still pursue contest-specific 
goals. We can imagine that not deferring as expected 
sends a signal about the focal actor’s determination to 
some other opponent—possibly more important to the 
focal actor than the current opponent who the focal 
actor is facing. In addition, refusal to defer as expected 
may signal strength, loyalty, or perseverance to part
ners or allies. Thus, the presence of stakes pertinent to 
the focal contest but not specifically associated with the 
focal opponent may alter the extent of an actor’s defer
ence. We could expect then that a focal actor will defer 
less than expected to the contextually superior oppo
nent as an expression sent to another opponent of the 
focal actor’s determination to keep fighting and as the 
focal actor’s concern to benefit an ally.

Methodologically, it is challenging to detect deferen
tial behavior, which is often part of microinteractions 
that are typically not well documented at a large scale. 
We have devised a research design that allows us to 
measure deferential behavior—observing actors liter
ally going out of their way to let other contenders go 
past them. We examine our hypotheses using a data set 
on lapping events in the Formula One (F1) car-racing 
series (Castellucci and Ertug 2010, Aversa et al. 2015, 
Castellucci and Podolny 2017, Piezunka et al. 2018, 
Clough and Piezunka 2020). In F1 racing, drivers com
pete in a series of Grands Prix for the annual title of F1 
World Champion. In each Grand Prix, drivers compete 
on a circular racetrack. If one driver (the “opponent”) is 
clearly doing better than another (the focal driver) over 
many laps, the opponent—the faster one—will eventu
ally be one lap ahead and thus, come up on the focal 
driver from behind. In this case, the opponent is not 
merely “overtaking” the focal actor but “lapping” him; 
he is about to be more than one lap ahead. As a socially 
defined container of competition, Grand Prix F1 rules 
dictate that the focal driver must let the opponent get 
past him; that is, the contextually inferior driver must 
defer to the faster one. But, when deferring, the focal 
driver has discretion regarding how quickly he lets his 
opponent pass, and it is this discretion that we examine.

For all lappings in all F1 races from 2011 until 2019 
(i.e., 7,122 eligible events2), we compute, as a measure 
of deference, how quickly the focal driver grants pas
sage to an opponent. By interfering the least (the most) 
with the competitive process, the focal actor expresses 
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a more (less) deferential behavior to his faster oppo
nent and so doing, accepts the rules of the contest and the 
outcomes of competition more (less). Using Heckman two- 
stage models to estimate the likelihood of being lapped 
and controlling for status inferiority; other dyad and 
opponent features; and actor, opponent, and race fixed 
effects, we find that the variables characterizing (a) the 
rivalrous nature of the actor-opponent relationship 
(related to past domain rivalry and to rivalry domains 
other than the current contest) and (b) the contest- 
specific stakes significantly reduce the intensity of 
deference—in proportions that are very material 
economically.

Keeping in mind the specificities of our setting and 
the scope conditions that characterize our study and 
limit the generalizability of its findings (we comment on 
these in the Discussion section), this paper contributes to 
three areas of research. First, we complement research 
on deference (Benjamin and Podolny 1999, Cattani et al. 
2014, Jourdan et al. 2017, Freeland and Hoey 2018). 
Although rules and norms compel an actor to show def
erence, the idea that there are reasons for the actor to 
maintain the rivalry with an opponent and to opportu
nistically snatch some secondary contest-specific gains 
explains why deference may vanish and lead to abrasive 
relationships and unnecessary social hostility. Second, 
we complement research on competition and rivalry. 
Our study provides evidence that the competition 
between two actors can become unbounded—they con
tinue to compete even if the contest is decided—and 
that rivalry in domains extraneous to the focal contest 
can spill over and affect the opponents’ interaction in 
the focal contest. It relaxes the assumption that actors 
who are similar and close competitively are the ones 
who compete particularly fiercely. The paper thus pro
vides a much richer picture of actors’ (non-)deferent 
behavior than does most prior research on deference, 
competition, and rivalry in isolation. Finally, by 
highlighting the contextual nature of deference, our 
research speaks to multiple observable instances of dis
respect for institutionalized rules (e.g., recent elections, 
culture of clashes, or forms of quitting and ghosting in 
firms) and to research that investigates conformity to 
social norms. Although the pilots, drivers of F1 cars, 
who we study know the strict rules that characterize F1 
races and that they are scrutinized and filmed second 
after second, they still do not defer as expected; this 
nurtures future research related to violation to social 
norms because most organizational contexts relax both 
conditions of perfect information about the contest 
rules and full observability of behaviors.

Theoretical Background
Deference as the Expected Behavior
Rules govern how and when social actors can compete 
and prevent them from competing when they should 

not. A fundamental rule consists of signaling an oppo
nent’s superiority to mark the ending of a contest. The 
multiple acts that convey an appreciation of contextual 
superiority between an actor and a recipient (for 
instance, presentational and avoidance rituals, such as 
conspicuously making way for another actor as a mark 
of one’s own respect or the other’s superiority) exem
plify deference (Goffman 1956). When a nurse lets a 
doctor recommend a drug (Rushing 1962) or when a 
market actor extends extra effort to fix quality pro
blems in proportion to its status difference with a high- 
status partner (Benjamin and Podolny 1999, Castellucci 
and Ertug 2010), they express deference. Deference is 
thus an essential behavior that maintains social and 
economic orders as functional systems rooted in non
conflictual relations that enable actors’ interactions 
(Coser 1961, Gould 2003, Freeland and Hoey 2018). No 
society or market could function without some actors 
deferring to others; the alternative would be anarchic 
violence and chaos (Gould 2003, Piezunka et al. 2018).

It has long been known that deference reflects social 
position (Goffman 1956). Deference being a conspicuous 
characterization of a willingness to yield to another’s 
preferences in a particular situation (Gould 2003, Faris 
et al. 2020) is typically equated with status difference 
(Henrich and Gil-White 2001, Cattani et al. 2014, Free
land and Hoey 2018).3 Indeed, at the individual level, 
deference echoes social and occupational differences 
(Fragale et al. 2012, Freeland and Hoey 2018); appren
tices defer to masters, interns defer to full-timers, and 
rookies defer to medalists. At the organizational level, 
lower-status organizations alter their behavior and 
express more deference to high-status organizations, 
hoping for positive spillover effects, such as reputation 
and access to resources (Benjamin and Podolny 1999, 
Castellucci and Ertug 2010, Jourdan et al. 2017). There
fore, in their contextual encounters, lower-status actors 
defer to higher-status actors as a function of the status 
difference between them in an almost mechanical man
ner (Gould 2003, Podolny 2005).

Yet, the overemphasis on sociological determinants 
of deference has masked that other factors relate to 
(non-)deferent behaviors once the status of actors has 
been accounted for. In collaborative settings, Joshi and 
Knight (2015) find that beyond task competence tradi
tionally associated with status, social affinity with part
ners regarding educational level, gender, and ethnicity 
is another path that reinforces the likelihood for a 
research team member to defer to another team member. 
Likewise, in competitive contexts, the relative social posi
tion of contenders does not exhaust other dimensions 
that could explain whether and how a contender would 
defer to a contextually superior opponent. Notably, def
erence theory faces significant challenges in explaining 
variations in deference behavior after accounting for sta
tus differences within the actor-opponent dyad. In other 
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words, given two actor-opponent dyads with the same 
interpersonal status difference, does the defeated actor in 
one dyad show more (or less) deference to the superior 
opponent compared with the defeated actor in the other 
dyad? If so, why? Furthermore, the contextual character
istics around an opponent’s superiority in a contest have 
not been fully explored or articulated in relation to defer
ence. Overall, we investigate the contextual elements 
that characterize the encounter between two competitors 
and the losing competitor’s behavior as being less defer
ent than what the social and competition rules would 
suggest.

Competition, Contests, and Rivalry
Deference marks the ending of a cycle of competition. 
A competitor acknowledging his defeat opens a new 
cycle of new competition or other types of social in
teractions, including collaboration. Indeed, in social 
systems, competition is an organized selection of con
tenders, which rewards some merits. As such, competi
tion is one of the most common mechanisms that 
explains social actors’ behavior and social outcomes 
(Baum and Mezias 1992, Soule and King 2008). Compe
tition is characterized by multiple actors aiming for the 
same goal, while the environment cannot allow for the 
copresence of them all (Carroll and Hannan 2000, Dur
and 2006). As a driving force, competition explains 
social actors’ exit rates from given fields and industries, 
their strategies (from specialization to deviance), and 
their appreciation for having won against their oppo
nents (Carroll and Swaminathan 2000, Hahl and Zucker
man 2014, Naumovska and Lavie 2021). The logic of 
competition suggests that contenders stop exerting 
efforts against their opponent once the contest is decided 
and defer to winners so as to let open a new cycle of 
social interactions. Absent deference to the winner, 
competition could seem unconcluded and prolong its 
effects—mostly negative, such as resentment—to future 
encounters.

Contests are “containers” of competition, bounded, 
and time and space limited. Contests are common in 
sports (championships, Olympic games), politics (elec
tions), and organizations and market settings (hiring 
campaigns, calls for tenders), to name a few. Contests 
ritualize competition, which needs organization to pre
vent the anarchic fight of all against all and about 
everything all the time. As a mechanism to allocate 
material and symbolic rewards, competition is enacted 
in actors’ behaviors that announce, define, and close 
contests. Although competition in theory need not be 
constrained by any principles, it is organized through 
contests, in which rules and norms more often than not 
prohibit brute force or ruse (Kreager 2007, Piazza et al. 
2024). Therefore, a contest is a time- and space- 
bounded competition with explicit rules of behavior 

that allow room for expressing (among other things) 
respect for adversaries via deference.

Within contests, the intensity of competition varies 
depending on the competitive relationships between 
contenders. Kilduff et al. (2010) established the distinc
tion between competition and rivalry. The theory of 
rivalry posits that rivalrous relationships between com
petitors extend beyond mere competition for resources 
or status and are deeply rooted in psychological and 
social dynamics (Kilduff et al. 2010, To et al. 2018). 
Rivalry “exists when an actor places greater signifi
cance on the outcomes of competition against—or is 
more ‘competitive’ toward—certain opponents as com
pared with others, as a direct result of his or her com
petitive relationships with these opponents” (Kilduff 
et al. 2010, p. 945). Rivalry is thus characterized by an 
intense, ongoing sense of competition that transcends 
the immediate stakes of a given contest. Porac et al. 
(1989) document how competitors self-select as rivals 
to such an extent that they omit the entry of major for
eign competitors that disrupt their industry.4 To et al. 
(2018, 2020) explain that a rivalrous relationship 
involves a personal and enduring comparison between 
actors, which can foster heightened motivation, aggres
sive behavior, and a profound desire to outperform the 
rival. Rivalry theory suggests that it can significantly 
impact an individual’s self-concept and identity as riv
als often become key reference points against which 
they measure their own success and worth (Kilduff 
et al. 2010). As a result, it is likely that a contender’s 
behavior (such as deference) will depend on the inten
sity of the psychological investment in the interper
sonal relationship with the opponent who proves to be 
superior in a given contest.

Research findings support the notion that rivalry 
influences behavior in ways distinct from general com
petition. For instance, studies have shown that rivals 
are more likely to engage in risk-taking behaviors and 
exhibit increased effort and persistence compared with 
nonrival competitors (Kilduff et al. 2010, To et al. 2018). 
Rivalry can lead to both positive and negative out
comes. On the positive side, it can drive innovation, 
enhance performance, and create opportunities (To 
et al. 2020). However, it can also result in negative con
sequences at both the individual level (such as stress 
and unethical behavior) (e.g., Pierce et al. 2013) and the 
structural level (such as reduced opportunities for alli
ances or career moves) (e.g., Sgourev and Operti 2019). 
Importantly, research indicates that the intensity of 
rivalry is not solely dependent on the similarity and 
proximity of competitors but also dependent on past 
interactions, the perceived threat posed by the rival, 
and the emotional investment in the competitive rela
tionship. What needs further clarification is whether 
rivalry affects contenders’ behavior when controlling 
for the status difference between contenders (i.e., even 
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when the opponents are dissimilar in their social ranks) 
and after the contest has been decided.

Overall, a closer examination of the antecedents of 
deference in competitive contexts is in order because 
disrespect for the rules of a contest may carry the seeds 
of contestation, potentially leading to a spiral of retalia
tion, conflict, and eruption of violence. Hence, having 
accounted for status difference between actors, we 
develop in the next section a two-pronged theory of 
contextual deference between a focal contender and 
the contextually superior opponent in a contest.

Hypotheses
We investigate the two types of reasons why a competi
tor may not defer when there is a clear situation of the 
competitor’s contextual inferiority to an opponent in 
a contest: rivalrous relationships and contest-specific 
stakes. We examine both sources in turn and derive 
hypotheses.

Rivalry Beyond the Current Contest
As previously exposed, competition is not limited to 
space- and time-bounded regulated contests; it consists 
of a succession of contests and a set of relationships that 
informally unite an actor and an opponent beyond the 
limits of those contests. Such an adversarial relation
ship between the actor and the opponent characterize 
rivalry as a special oppositional relationship. Rivalry 
exacerbates the appreciation of what a contest is about, 
independent of the objective nature of the potential 
gain (Thomas et al. 2024). Rivalry exacerbates competi
tion to such an extent that it leads to unethical beha
viors (Kilduff et al. 2016, Jansen et al. 2024), excessive 
motivation (Malhotra 2010, Kilduff 2014), and risk- 
taking as the focal contenders change emotional and 
physical states (To et al. 2018). Therefore, an existing 
rivalry between an actor and the opponent in a given 
domain and in the specific circumstance of a contest 
could explain why an evidently inferior contestant will 
not defer as much as expected to the contextually supe
rior opponent.

Domain rivalry finds its roots in the competition his
tory that ties together two contenders: that is, the suc
cession of contests that make up the two contenders’ 
relationship as rivalrous (Kilduff et al. 2010, 2024; To 
et al. 2020). Indeed, because contests write a history of 
oppositional encounters over time (e.g., between cham
pions, party leaders, or firms’ managers), contenders 
develop distinct relationships with their habitual oppo
nents. For instance, Grohsjean et al. (2016) find that 
hockey players who switch teams play particularly 
aggressively against their former team to display alle
giance to their new one. However, as a reflection of 
their past solidarity, they play less aggressively against 
a former teammate with whom they had been friends. 

Grohsjean et al. (2024) illustrate that soccer players that 
perform on behalf of the same soccer club (e.g., Real 
Madrid) tend to collaborate less if they face each other 
as opponents when they perform on behalf of distinct 
national teams. Likewise, top executives in an industry 
or politicians are known to develop an interpersonal 
rivalry as they vie for the same positions at the helm of 
the largest firms or the top governmental positions, 
which affects their manifestation of deference vis-à-vis 
each other depending on circumstances.

Following the theory of rivalry, we expect that the 
more evidence of a history of equality between conten
ders there is in past contests, the less likely the contex
tually inferior actor in a focal contest is to defer to the 
opponent. As a reflection of multiple hard-fought past 
battles and the characterization of a special adversarial 
relationship, a losing contender will commit energy 
and resources to still qualify as a worthy rival to his 
contextually superior opponent in the present—and 
possibly, future—contests (Bothner et al. 2007, Grohs
jean et al. 2016, Piezunka et al. 2018). Hence, in a contest 
where an opponent contextually proves his superiority 
to a focal actor, the focal actor will not express as much 
deference as expected if there is evidence that the two 
contestants have been equal contenders in the same 
domain, which characterizes their relationship as more 
rivalrous.

Hypothesis 1a. The more intense the past domain rivalry 
between a focal actor and the opponent, the less that the 
actor will defer should that the opponent prove contextually 
superior in the current contest.

In many instances, rivalry extends beyond the con
test domain in a special relationship that can still unite 
an actor and some of the opponents (Sgourev and 
Operti 2019). Research on rivalry has found that it 
affects opportunity structures of actors by blocking 
paths in and beyond a domain’s network structure 
(Sytch and Tatarynowicz 2013, Piezunka et al. 2018). 
Drawing on these findings, we expand them and rea
son that rivalry “unites” a focal actor and some of the 
elected opponents beyond the codified limits of a cur
rent contest. For instance, in sports, politics, and man
agement, social actors may compete for art, charity, or 
sponsorship, domains that are unrelated to the main 
arenas of their habitual contests. Even if the focal actor 
is proven to be contextually inferior in the current con
test, the focal actor may not defer to the contextually 
superior opponent because they ascribe great signifi
cance to battling against the opponent. The actor con
siders it worthy of their best efforts to resist the 
opponent as the two have developed rivalrous relation
ships in domains beyond that of the current contest. 
Although rules, norms, and cues would call for the los
ing actor’s deference, separate domain rivalry may 
entice the actor not to defer so as to preserve the actor’s 
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image as a worthy and credible contender in that other 
competition realm. Substantive deferential behavior 
would materialize the contextually inferior actor’s sub
jugation and signal a lack of motivation to compete in 
the current contest and the unrelated rivalry domains.

Thus, separate domain rivalry unites a focal actor 
and some of the opponents in a rivalrous relationship 
with some bearing in the current contest. Hence, when 
the focal actor is losing against an opponent with 
whom the actor competes in unrelated domains, the 
actor may not defer as much as expected, signaling 
that they challenge the generalization to broader com
petition domains the outcome (i.e., the corresponding 
reward allocation) of the current contest. We, therefore, 
hypothesize Hypothesis 1b.

Hypothesis 1b. The more intense the separate domain 
rivalry between a focal actor and the opponent, the less that 
the actor will defer should that opponent prove contextually 
superior in the current contest.

Contest-Specific Stakes Independent of the 
Actor-Opponent Interaction
In addition to the rivalrous nature of the actor-opponent 
relationship beyond the current contest, another situa
tional element can account for why a defeated actor 
does not defer as much as expected; there may be 
contest-specific stakes independent of the situated actor- 
opponent confrontation that the contextually inferior 
actor may want to reap. The expectation of some achiev
able gains at the time of the current confrontation can 
encourage the contextually inferior contender to keep 
fighting against a contextually superior opponent and to 
fail to defer as much as expected per the contest rules 
and social norms.

One reason not to defer as expected in a contest with 
a contextually superior opponent is that the public sig
nal of deference is mainly directed not to the immedi
ate opponent but to another key contender who is more 
important to the focal actor. Resisting deference can con
fer gains on the focal actor that deferring too early or 
ostentatiously would forgo. First, not deferring to the 
current superior opponent enables the focal actor to 
maintain his line of behavior and position against the 
other key opponent for longer; hence, not deferring repre
sents a material advantage. Second, deferring to a con
textually superior opponent in a contest indicates to 
the other key opponent that the focal contender is 
unconditionally giving up. In order to preserve their 
image with respect to this other key opponent, a focal 
contender—although manifestly at a disadvantage in 
the current situation—will nevertheless not defer as 
diligently as expected. Overall, they will maintain both 
their material advantage and image as a serious con
tender in their own eyes and in those of the other key 
opponent(s) that they focus on.

Another reason not to defer as expected is that the 
focal actor is not necessarily competing alone. Indeed, 
a contender’s behavior depends on the indirect net
work structure that characterizes a competition and 
a contest domain (Sytch and Tatarynowicz 2013). A 
contest-specific stake may coincide with a focal actor 
ally’s gain or advantage over the direct and contextu
ally superior opponent to whom according to the rules 
and norms of competition, the focal actor should defer. 
Not deferring as expected may serve the ally’s interests 
by not facilitating the contextually superior opponent’s 
path of actions. This triadic relationship represents a 
contest-specific stake and a ground for a focal actor not 
to defer as expected.

Therefore, the presence of contest-specific stakes 
(such as competition with a nonfocal but key opponent 
and concern to benefit an ally) is a distinct reason for a 
contextually inferior actor in a given contest to never
theless resist the expected deference so as to keep the 
contextually superior opponent from entirely benefit
ting from their relative superiority in the current situa
tion. We, therefore, hypothesize Hypotheses 2a and 2b.

Hypothesis 2a. The more intense the competition with an 
opponent other than the focal one, the less a contextually 
inferior actor will defer to the focal contextually superior 
opponent in the current contest.

Hypothesis 2b. The greater the gains an actor’s ally can 
obtain, the less a contextually inferior actor will defer to a 
contextually superior opponent in the current contest.

Data
Context
Testing our theory requires information on the occur
rence of deferential behavior in competitive interac
tions. This is challenging as competitive interactions 
and deferential behavior are often not well documen
ted. To overcome this challenge, we rely on data from 
professional sports—a context that scholars have lever
aged to gain access to granular data on competitive 
interactions (Willer et al. 2012, Operti et al. 2020, Fonti 
et al. 2023, Gaessler and Piezunka 2023, Grohsjean et al. 
2024). Specifically, we test our theory in the context of 
Formula One, an annual car-racing tournament orga
nized by the Fédération Internationale de l’Automobile 
(FIA), in which drivers compete on racetracks around 
the world—such as Silverstone (the United Kingdom), 
Monza (Italy), and Shanghai (China). In our observa
tion period, between 19 and 21 contests—races also 
called “Grands Prix”—were held per season. All race
tracks are circular and range from 3.34 to 7 kilometers. 
To keep race durations similar, drivers have to com
plete more laps on shorter courses and fewer laps on 
longer courses (between 43 and 78 laps in our sample). 
In each race, drivers gain world championship points 
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that are allocated, via a convex function, according to 
their finishing positions. The driver with the most points 
by the end of a season is the F1 World Champion.

F1 is a dynamic multicompetitor tournament (in con
trast to dyadic tournaments, such as tennis, with only 
two competitors per match), but it differs from other 
multicompetitor tournaments, such as downhill skiing 
and ice skating, in that all actors compete at the same 
time. Additionally, teams (or “constructors”) employ 
two pilots who drive technically equivalent cars. In our 
observation period, between 20 and 24 drivers com
peted in teams of two for between 10 and 12 construc
tors per season. Although constructors have some 
discretion to dictate strategies to their drivers, drivers 
driving for the same constructor still compete against 
each other for the world championship. Relative to 
other studies where rivalry has been studied, our con
text shares commonalities (intertemporal relationships 
via repeated contests), clear gain for the winner, and 
established rules. However, our setting possesses some 
accentuated characteristics: full observability of conten
ders’ behaviors (as they are filmed), full information 
about the rules (incentives and penalties, including 
expectations about deference) by all of the contenders, 
and a third party arbitrating rules transgressions and 
conflicts. These characteristics facilitate our measure
ments and our control for multiple effects (e.g., contest 
and actor-opponent dyadic characteristics), although at 
the same time, they may limit the generalizability of 
our findings (see the Discussion section).

Phenomenon
Within F1, we study the phenomenon of lapping, 
described above and shown schematically in Figure 1. 
A race, or “Grand Prix,” is a contest in which status dif
ferences are manifest. Indeed, if one driver is faster 
than another, he may eventually catch up from behind, 
which is called lapping. The defeated driver is then 
listed as “one lap behind.”5

Lappings are subject to regulation. When an oppo
nent approaches and the actor does not let him pass, 
the actor is shown blue flags and is obliged to let him 
pass “at the earliest opportunity” (FIA 2020a, pp. 12 
and 44). Penalties include time penalties that can seri
ously harm a driver’s standing in a race up to the dis
qualification of the driver in the focal race (FIA 2020b, 
p. 45). Moreover, not letting a superior opponent pass 
carries the earning of a bad reputation among fellow 
drivers, often provoking strong emotional responses, 
such as obscene gestures and name-calling. However, 
the actor has some discretion as to whether he lets the 
opponent pass immediately or resists and delays him. 
Furthermore, incentives exist to value sportsmanship 
and deference. Drivers who have not incurred any pen
alties during an entire season are awarded two addi
tional points, which is the equivalent of the points 

awarded for a ninth-place finish in 2020 (FIA 2020b, p. 
47). In other words, there are substantial incentives 
in place for drivers to defer, making deference the 
expected behavior. Our interest, therefore, resides in 
explaining how diligent a driver is to defer, having 
been proven inferior by a competitor in a given contest.

Lapping is thus a threshold event, making an enor
mous performance differential between an actor and 
an opponent evident that has been sustained over a 
sizeable portion of the race. As events, lappings repre
sent a manifestation of competitive superiority and are 
experienced as such by the actors involved. The head 
of a Formula one team whose driver had just been 
lapped commented: “This is an extremely disappoint
ing Sunday and the result is very hard to swallow. To 
be lapped is very painful for us and our fans” (Velasco 
2020). Also, external audiences consider lappings to 
be a significant moment. The press described the lap
ping of an otherwise competitive driver as “ignominy” 
(Medland 2020). At the same time, the drivers who are 
competitively superior and are lapping other drivers 
become annoyed when inferior drivers do not move 
out of their way as it hinders their own progress. The 
highly accomplished driver Sebastian Vettel commen
ted during the race when another driver did not defer: 
“It’s ridiculous, I mean, it’s ridiculous. Honestly. Lost a 
second. For nothing. For **** sake” (Collantine 2016). 
Similarly, reigning World Champion at the time Lewis 
Hamilton commented when a to-be-lapped driver did 
not defer: “These guys are being crazy” (Fisher 2018). 
When lapped drivers do not defer, the superior actors 
even look for ways to enforce the corresponding norm. 
The following dialogue that took place via the radio 
during a race exemplifies it. Sebastian Vettel (driver to 
manager): “Blue flag.” Manager: “Copy that, he has 
blue flag.” Vettel: “Yeah, but he doesn’t move. Make 
him move! **** sake.” (Collantine 2016)

Sources
The data underlying our analysis are sourced from the 
appendices that the FIA publishes after each race, 
including the drivers and their times, positions, and pit 
stops for each lap. Prior work has leveraged race data 
to examine actors’ behavior (e.g., Bothner et al. 2007, 
Castellucci and Ertug 2010, Aversa et al. 2015, Marino 
et al. 2015, Castellucci and Podolny 2017), whereas for 
the first time to the best of our knowledge, we use lap- 
by-lap data within single races.

Our longitudinal, highly granular data on every dri
ver’s performance in each lap allow us to examine in 
what round a lapping took place and to what degree it 
slowed down the opponent. The data set enables the 
detection of many highly comparable instances (lap
pings) that permit us to finely study deference behav
ior. In particular, the detailed, time-stamped data 
allow us to precisely measure deviations in speed. 
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Information on pit stops in each lap allows us to 
exclude laps with lappings not directly related to race 
performance or to the behaviors under examination. 
Furthermore, we report safety-car and red-flagged laps 
using official FIA data crosschecked with race record
ings and live commentaries. When a severe accident or 
severe weather creates a “hazard on/near/blocking 
the track,” a safety car may be sent onto the track— 
indicated by flagmen waving yellow flags and holding 
signs saying “SC”6—or the race may be stopped— 
indicated by red flags—and later restarted. These exter
nalities create large disruptions in lap times, and the 
laps are, therefore, excluded from our analysis.

Unit of Analysis
Our observation period ranges from the first race in 
season 2011 until the last race in season 2019, a period 
for which we have data on 14,550 lappings. Our unit of 
analysis is the single lapping, each of which is treated 
as a new observation.7 We define the actor as the driver 
at risk of being lapped and opponents as the other dri
vers who may possibly lap the actor.

Data Cleaning
After cleaning the data, our final, cleaned sample 
includes 7,436 lappings, in 1,068 of which the focal 
opponent lapped more than one actor. As we lose 

additional observations because of lagging, the full 
model is based on 7,122 lappings. The lappings are con
ducted in pairs of 51 unique lapping opponents and 60 
unique lapped actors (overall, 62 unique drivers) in 951 
unique (directed) lapping dyads across 175 unique F1 
Grands Prix.

We also create a risk set of all actor-opponent dyads 
at risk for lapping in a given lap. This set contains all 
actor-opponent dyads in which the opponent occupies 
a better race position than the actor at the beginning of 
the focal lap. In this risk set, we then mark actor- 
opponent dyad laps in which lappings occur. Our final 
risk set contains 1,583,317 observations and 1,520,002 
valid laps in the full model after lagging.

Measures
In our analyses, we examine laps in which a lapping 
took place or could have taken place; thus, every obser
vation consists of a single actor-opponent dyad lap, the 
opponent’s race speed in that lap, and covariates.

Figure 2 provides an overview of the variables, their 
operationalization, and their lags and observation times. 
We mean centered all independent variables of interest.

Dependent Variable. We measure the focal actor’s def
erence as the speed of his opponent in a lap in which a 
lapping occurs between that actor and opponent dyad 

Figure 1. Illustration of the Lapping Phenomenon 

Notes. The figure illustrates a single lapping maneuver graphically. In this example, the lapping takes place on lap 16, but lapping can occur on 
any lap after lap 1. Pos, position.

Durand, Piezunka, and Reineke: Difference in Deference 
Organization Science, 2025, vol. 36, no. 2, pp. 940–966, © 2024 The Author(s) 947 

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
s.

or
g 

by
 [

21
6.

73
.2

17
.6

1]
 o

n 
14

 J
ul

y 
20

26
, a

t 0
7:

50
 . 

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y,
 a

ll 
ri

gh
ts

 r
es

er
ve

d.
 



(i.e., opponent speed). If the actor does not defer as dili
gently as expected, the opponent’s speed decreases sig
nificantly relative to other opponents’ speeds in an 

average lapping lap. The average speed in our data set 
across all laps and drivers is 193.19 kilometers per hour 
(km/h).8 The fastest single average speed by a driver is 

Figure 2. Variables, Involved Agents, and Data Sources 

Var 
Type Measure Predicts Definition Involved 

agents
Data 

source
Time of 

observation / laga

1st 
stage

2nd 
stage

Focal season

Focal race
Actor focal 
lapping lap

Opponent focal 
lapping lap

Dependent variable
DV 2nd 
stage

Opponent speed X Average speed of the opponent in the focal lap. Opponent FIA

DV 1st 
stage

Lapping X Binary variable that is 1 if a lapping of actor by 
opponent occurred in the focal lap.

Actor, opponent FIA

Independent variables
H1a Past domain

rivalry
X Structural equivalence of victories and defeats of 

actor and opponent in previous races in the focal 
season.

Actor, opponent FIA

H1b Separate domain
rivalry

X Relative search traffic of actor’s name minus relative 
search traffic of opponent’s name in Google Trends 
averaged across the year preceding the focal race.

Actor, opponent Google 
Trends 
API

H2a Nonfocal
opponent
competition

X Logged time difference between actor and closest 
opponent leading or following actor (negatively 
coded).

Actor, 
opponent, other 
opponent

FIA

H2b Ally’s gain X Absolute logged time difference in seconds between 
the actor’s ally and the opponent at the time of the 
focal lapping (negatively coded).

Actor, 
opponent, 
actor’s ally

FIA

Opponent-level control variables
Control Status inferiority X X Exponential updating based on historical positions in 

the driver world championship ranking.
Actor, opponent FIA

Control Race progress X X Share of race distance completed by the opponent at 
the beginning of the focal lap.

Opponent FIA

Control Opponent number of 
drivers lapped in lap

X X Number of drivers the opponent has lapped in the 
focal lap (previous lap for 1st stage).

Opponent FIA

Control Average speed during 
opponent lap

X X Average speed of all drivers in the lapping lap 
(previous lap for 1st stage).

Opponent FIA

Dyad-level control variables
Control Same team X X Binary variable that is 1 if actor and opponent drive 

for the same F1 team.
Actor, opponent FIA

Control Speed difference X X Opponent’s minus actor’s speed in their last-driven 
laps before the opponent’s focal lapping lap.

Actor, opponent FIA

Control 
(traffic)b

# of drivers between 
opponent and actor 
leading opponent

X X Drivers who want to lap actor and whom opponent 
wants to overtake.

Actor, 
opponent, other 
driver(s)

FIA

Control 
(traffic)b

# of drivers between 
opponent and actor 
behind opponent

X X Drivers who want to lap actor and whom opponent 
wants to lap.

Actor, 
opponent, other 
driver(s)

FIA

Control 
(traffic)b

# of drivers between 
opponent and actor 
behind actor

X X Drivers who want to overtake actor and whom 
opponent wants to lap.

Actor, 
opponent, other 
driver(s)

FIA

Control 
(traffic)b

# of drivers between 
opponent and actor ×
Distance in focal lap

X X Total number of drivers between actor and opponent 
× distance between actor and opponent when 
opponent crosses the finish line at the beginning of 
the focal lap.

Actor, 
opponent, other 
driver(s)

FIA

Control Distance in focal lap X Distance in seconds between actor and opponent 
when opponent crosses the finish line at the 
beginning of the focal lap (squared).

Actor, opponent FIA

Control Position difference X Position difference measured at actor’s and 
opponent’s last driven laps before the opponent’s 
focal lapping lap.

Actor, opponent FIA

aColumns represent the time within a race from earlier (to the left) to later (to the right). In a lap in which an actor is at risk of being lapped, the 
actor drives in front of the opponent and crosses the start/finish line earlier. Black boxes indicate an observation at a specific point in time. Gray 
boxes indicates the time frame for observations for which our data do not allow a clear point in time to be determined for when then measure is 
observed.

bTraffic variables encompass the different situations where cars are present between an actor and his focal opponent; this may affect opponent 
speed, which is our dependent variable (DV) of interest. Note that Number of drivers between opponent and actor × Distance in focal lap is the interac
tion between the total number of cars between the actor and the opponent at the beginning of the focal opponent lap and the distance between 
the actor and the opponent at the beginning of that lap. A smaller value of this variable (closer to zero) indicates that the opponent is closer to the 
actor and that there are fewer or no cars between them at the beginning of the focal lap, making lapping more likely.

Durand, Piezunka, and Reineke: Difference in Deference 
948 Organization Science, 2025, vol. 36, no. 2, pp. 940–966, © 2024 The Author(s) 

D
ow

nl
oa

de
d 

fr
om

 in
fo

rm
s.

or
g 

by
 [

21
6.

73
.2

17
.6

1]
 o

n 
14

 J
ul

y 
20

26
, a

t 0
7:

50
 . 

Fo
r 

pe
rs

on
al

 u
se

 o
nl

y,
 a

ll 
ri

gh
ts

 r
es

er
ve

d.
 



255.01 km/h, and the slowest is 64.33 km/h. The aver
age opponent speed in all laps in which a lapping 
occurred is 196.70 km/h.

Independent Variables. Hypothesis 1a: Past Domain 
Rivalry. To operationalize past domain rivalry, we con
struct a structural equivalence measure following Pie
zunka et al. (2018). For this measure, we first construct 
the square dominance matrix X for all drivers active in 
the focal season. We then update this matrix for each 
race with entry xij, indicating the number of times 
driver i beat (i.e., had a better finishing rank than) driver 
j in the focal season up to the focal race. Then, we con
struct a dyadic structural similarity measure by comput
ing the Euclidian distances between vectors Xj· and Xi·, 
whereby the resulting measure represents the degree to 
which the two drivers have beaten and have been 
beaten by the same competitors. Last, we scale this mea
sure from zero to one by dividing it by the maximum 
distance observed in a race and subtract the result from 
one. Smaller values of the final measure (values closer 
to zero) indicate lower similarity in the competitive 
space and thus, lower rivalry. Larger values (closer to 
one) indicate greater similarity in the competitive space 
and thereby, greater rivalry.9 We mean centered Past 
domain rivalry.

Hypothesis 1b: Separate Domain Rivalry. This vari
able measures whether two drivers are rivals in a 
domain unrelated to the focal contest. Research shows 
the influence of this kind of anchor on an unrelated con
test (Converse and Reinhard 2016, To et al. 2018). In our 
setting, we capture separate domain rivalry by the 
degree to which two drivers compete for media atten
tion, which we measure as the difference in search traf
fic of opponents’ and actors’ names in Google Trends 
using data obtained via the Google Trends API (Appli
cation Programming Interface—a programmatic way to 
access Google Trends data) (Vaughan and Romero- 
Frı́as 2014). For every term entered, Google Trends 
returns monthly values from 0 to 100 that represent the 
term’s search traffic relative to the highest search vol
ume of any queried term at any point in the query 
period. We query values for each actor-opponent pair, 
average the values per driver for the rolling year pre
ceding the focal race, and calculate the difference. 
Finally, we take the absolute value of the resulting dif
ference value and code it negatively so that larger 
values (less negative and closer to zero before mean 
centering) indicate greater rivalry.

Hypothesis 2a: Nonfocal Opponent Competition. This 
variable captures whether the focal actor actively com
petes with a driver other than the focal opponent while 
being lapped by the focal opponent. If at the time of the 
focal lapping, the actor and a nonfocal opponent are 

close and are competing for the same position in the 
race’s rank order, the actor has to let himself be lapped 
while simultaneously attempting either to keep close to 
and overtake the other opponent (if that opponent is 
ahead of him) or to stay ahead of the other opponent (if 
that opponent is behind him). To measure this effect, 
we compute a variable that measures the absolute time 
difference in seconds between the focal actor and his 
closest opponent on the focal lap—either the driver 
directly ahead of the actor or the driver directly behind, 
whoever is closer. Because we expect the effect of non
focal opponent competition to diminish at greater dis
tances, we log this variable after adding one. Then, we 
negatively code it so that larger values indicate greater 
competition. For example, if on the focal lap, the actor 
was in position 11, the driver in position 10 was two 
seconds ahead, and the driver in position 12 was three 
seconds behind, nonfocal opponent competition would 
equal �log(2+ 1). If instead, the driver in position 12 
was 1.5 seconds behind, nonfocal opponent competition 
would equal �log(1.5+ 1).

Our qualitative evidence provides credence to the 
measure and the theoretical argument. The lapped For
mula One driver Romain Grosjean commented on his 
failure to defer: “I’m sorry if I blocked anyone, it was 
not my intention. I believe I did my best. I was fighting 
with Sergey, who was doing a little bit of go-kart racing 
out there. I couldn’t really slow down. Pierre [Gasly] 
was on my gearbox and Sergey was on my front wing. 
I passed him, then as soon as I passed him, I let Lewis 
by“ (Formula1.com 2018). On another occasion, he 
stated: “The blue flag in Singapore, why did I get two 
penalty points and five-second penalty? Okay, I blocked 
Lewis and I apologised. I was in my fight as well. By the 
time I was in front of the Williams, the Williams didn’t 
let the other car by either so I couldn’t move straight 
away” (Rencken and Collantine 2018).

Hypothesis 2b: Ally’s Gain. This variable measures 
whether the focal actor’s constructor teammate—his 
“ally”—is competing with the focal opponent—that is, 
being crowded by him (Bothner et al. 2007). We opera
tionalize competition between the actor’s ally and the 
opponent as the absolute distance in seconds between 
them. We add one to the variable; then, we log and 
negatively code it so that higher values indicate that 
the actor’s ally and the opponent are closer together, 
increasing the ally’s potential gain. If the ally has 
dropped out of the race, we set this variable to the 
minimum (most negative) observed value in the focal 
race. A higher value (closer to zero before mean center
ing) indicates competition between the actor and the 
opponent to the indirect benefit of the actor’s ally, 
the stake being the points garnered by the ally (and 
thus, the team) at the end of the race. For example, 
this variable would be �log(10+ 1) if the actor’s 
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ally is either 10 seconds ahead of or behind the 
actor’s opponent.

Opponent Control Variables. Some controls that do 
not involve the actor but rather, his lapping opponent 
nevertheless help explain the opponent’s speed when 
lapping the actor. We list them here (see Figure 2).

Opponent Laps Since Last Pit Stop (and Opponent 
Laps Since Last Pit Stop Squared). This is the num
ber of laps that have passed since the opponent had his 
last pit stop. We control for this because a driver’s 
speed and his ability to lap and overtake other drivers 
depend on—among other things—the state of his tires; 
a frequent reason for pit stops is to replace the tires. We 
also control for the square of this variable to control for 
the curvilinear performance profile of new tires. New 
tires tend to be faster than old tires, but warmer tires 
tend to be faster than cold tires. Directly after a pit stop, 
the new tires are cold and have little grip. Therefore, 
drivers have to take curves more slowly and cannot 
accelerate as quickly on straights. Once the tires get 
warmer, speeds increase. However, at some point, 
the tires’ profile degrades, prompting the driver to 
slow down again. Under normal race conditions, every 
driver takes one to three pit stops.

Race Progress. This variable operationalizes the oppo
nent’s progress at the time of the lapping as the number 
of laps that he has completed up until the focal lap 
divided by the number of laps in the race. This is signifi
cant because as fuel is burned during the race, the cars 
become lighter and faster.10

Opponent Number of Drivers Lapped in Lap. This 
counts the drivers who the opponent has lapped on the 
focal lap. Because lappings are analyzed on a per- 
lapping level, in rare cases multiple lappings occur for 
a single opponent in one lap, each of which can lower 
his race speed.

Average Speed During Opponent Lap. This is the 
average speed of all drivers during the last lap that the 
focal opponent drove. It controls for special circumstances, 
such as accidents and bad weather, that slow down the 
entire set of drivers and thereby, may prevent lappings.

Dyad-Level Control Variables. Because our unit of anal
ysis is an actor-opponent dyad, we need to control for 
factors, listed below (see Figure 2 as well), that can affect 
an actor’s deceleration when his opponent is about to 
bypass him.

Status Inferiority. We control for status inferiority, 
the traditional antecedent of deference. Because status 
characterizes the accumulated perception of superiority 

of an actor relative to others, we computed measures that 
use exponential updating based on drivers’ historical 
positions in the driver world championship ranking. 
Using this approach, the status measure for each driver is 
determined recursively using the following formula:

f P( ) � u × pt�1 u� 1( ) × f (P � [pt�2, pt�3, : : : , pn�1, pn]), 

with P being the vector of performance scores pi, t being 
the focal period/season, n being the total number of 
past periods/seasons for driver i, and u being an updat
ing factor that determines how fast past values decay 
(i.e., how strongly past vectors factor into current status 
inferiority scores). We use an updating factor of 
(1� 0:51

4), meaning that the half-life of an observation— 
the number of seasons required for the weight of a sea
son driver word championship ranking to be reduced 
by half—is four seasons. We also tested a factor of (1�
0:51

2) with a half-life of two seasons. Then, we take the 
difference of scores of the actor minus the opponent 
such that higher (positive) values of this variable indi
cate superior performance of the opponent and lower 
(negative) values indicate superior performance of the 
actor. All variables are calculated based on the past sea
son(s), so no information of the focal season is used. 
Because of this, using this variable would have resulted 
in the deletion of all observations of drivers completing 
their first season, which would have reduced our analy
ses’ power and may have biased results. Therefore, we 
impute status inferiority on the constructor level for dri
vers’ first seasons. As such, missing past driver rank vari
ables (before taking the difference) are replaced by the 
running five-season average of the average world cham
pionship rank across the focal driver’s constructors’ dri
vers. If this variable is also missing (because it is the focal 
constructor’s first season), the variable is imputed across 
the entire field. In that case, the driver rank is replaced by 
the average driver rank in the prior season. Note that we 
also tested several versions of three alternative measures 
with qualitatively equivalent results (one based on the 
actor’s power centrality, one using ranks in the champi
onship, and one based on the actors’ lapping history).11

Same Team. This binary variable equals one if the 
opponent and the focal actor drive for the same team. 
Being the ally of an opponent attempting a lapping 
may positively affect the tendency to defer.

Speed Difference. This is the speed of the opponent 
minus the speed of the actor in their laps before the lap
ping lap. This variable controls for the fact that lap
pings may slow down opponents in a dyad with 
higher speed differential in a lapping lap more than 
opponents in a dyad with lower speed differential. 
Dyads with a greater speed differential before the lap
ping may exhibit a greater reduction in speed during 
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lapping because of that higher baseline, regardless 
of deference.

Traffic Variables. The focal opponent may be hin
dered in lapping by different types of traffic caused by 
other drivers between him and the focal actor. In any 
lap, the presence of traffic makes a lapping less likely. 
In lapping laps, traffic reduces opponent speed because 
the opponent has to pass other drivers who generate 
traffic before being able to lap the focal opponent. 
However, different other drivers generating traffic may 
be in different competitive relationships with the focal 
actor and the opponent, which may prompt them to 
behave in ways that are more or less obstructive. Dri
vers may want to lap the focal actor and may want to 
overtake the focal actor. They may be drivers whom 
the opponent wants to overtake or lap. We control for 
all possible types of traffic that arise from these constel
lations (see Figure 2).

Estimation Procedure
To alleviate concerns of selection into treatment, we 
use a Heckman two-stage selection model (Heckman 
1979). This model predicts the probability of being 
lapped in a first-stage model and then predicts the 
hypothesized effects in a second-stage model while 
correcting for lapping selection effects. As our risk set 
of potential and observed lappings has a very large 
number of observations, we chose the two-step Heck
man method for our estimation.12 Because our data 
structure is nested, we compute two-way clustered 
standard errors on the levels of the actor and the oppo
nent using 4,000 bootstrap samples.

Heckman models rely on the assumption that the 
first-stage equation includes variables that are not part 
of the second-stage equation (Certo et al. 2016). First, to 
correct for the propensity for lapping in a specific 
driver dyad during a specific lap, we include those 
second-stage controls that significantly predict a lap
ping between a given actor-opponent dyad.13 Second, 
we use two additional variables that predict lappings 
(the first-stage dependent variable, equal to one if lap
ping occurred) but not the speed at lapping (the 
second-stage dependent variable). These two variables 
are as follows.

Distance in Focal Lap. This is how close (in seconds) 
the opponent is to the actor at the beginning of the lap 
during which the lapping took place. Lappings require 
the opponent to be within “striking distance.” That is, 
the opponent must be close enough to the actor to be 
able to conduct a lapping on the focal lap. Therefore, 
this variable strongly accounts for selection effects of 
the lap in which a lapping involving a given driver 
dyad can take place.

Position Difference. This is the difference in race posi
tion between the actor and the opponent at the begin
ning of the focal lap. A larger absolute difference 
makes lapping more likely.

As a robustness check, we also estimate a linear 
regression with fixed effects and clustered standard 
errors.14

Fixed Effects
We use actor and opponent fixed effects because drivers 
differ in both talent and personality. We use race fixed 
effects to account for race-specific environmental condi
tions (such as rain), time-varying aggregate driver 
characteristics (such as the average race experience of 
drivers in the race), characteristics of the field of racers 
(such as the number of drivers), and special properties 
of the track (such as whether it is a fast track like Monza 
(the average speed in the sample is 234.01 km/h) or a 
slow track like Monaco (the average speed in the sam
ple is 147.67 km/h)). Race fixed effects also account for 
the average time that it takes to complete a lapping lap 
on a given track in a given race. This is important 
because on a longer track, on which it takes longer to 
complete one lap, a lapping might constitute a stronger 
defeat than it would on a shorter (faster) track.

Results
We outline the descriptive statistics in Table 1. As can 
be expected, some correlations are high: namely, those 
between the variables and their squared versions and 
the interacted variables. There are also high correla
tions between dyadic distance variables and variables 
that measure whether there are cars between the actor 
and the opponent. This makes sense because the closer 
two cars are, the less chance there is for other cars to be 
between them. Pit stops are related to race progress 
because the longer a race lasts, the more likely pit stops 
become. All in all, correlations between variables are 
as expected. We calculated variance inflation factors 
(VIFs) for a linear regression version of the second- 
stage model without fixed effects. All independent 
variables have VIF scores less than 1.4, and all control 
variables have scores less than 10. When calculating 
VIF with fixed effects, one control variable—average 
speed during opponent lap—had a VIF greater than 10 
because of the presence of race fixed effects. We tested 
whether its absence reduced the VIF (which it did) and 
whether it altered the structure of our results (which it 
did not). We, therefore, kept it in the reported models 
as it is both theoretically important and empirically 
significant.

Table 2 reports the results of the dyadic linear regres
sion analysis of single lappings (the second stage of our 
model; the first stage can be found in Appendix A). 
Model 1 in Table 2 contains all controls. As expected, 
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we find that greater status inferiority reduces the time 
that it takes the opponent to complete lapping; thereby, 
the focal actor is more deferent to a higher-status oppo
nent (we observe an increase in opponent speed). Consis
tent with expectations, an opponent’s race progress 
increases opponent speed, whereas other dyad controls 
(traffic-related variables and same team) and opponent 
controls (former drivers lapped by the opponent and 
average speed during opponent lap) reduce opponent speed. 
As expected, opponent laps since last pit stop has a curvi
linear effect, likely resulting from the changing condi
tion of the car’s tires.

In Models 2–5 in Table 2, we separately add the inde
pendent variables, and then, in Model 6, we add then 
all together. Hypotheses 1a and 1b predict that actors 
exposed to past domain and separate domain rivalry 
with the focal opponent will defer less willingly. The 
coefficient for past domain rivalry is negative and signifi
cant in Model 2 (β � �1.852; p < 0.001) and Model 6 
(β � �1.643; p < 0.001) in Table 2. The coefficients for 
separate domain rivalry in Model 3 (β � �0.027; p < 0.001) 
and Model 6 (β � �0.021; p < 0.001) in Table 2 are nega
tive and significant. Overall, results strongly support 
Hypotheses 1a and 1b.

Hypotheses 2a and 2b predict that actors with context- 
specific stakes may defer less willingly, ceteris paribus. 
The coefficient for nonfocal opponent competition is nega
tive and significant in Model 4 (β � �0.089; p < 0.001) 
and Model 6 (β � �0.074; p < 0.01) in Table 2, as is that 
for ally’s gain in Model 5 (β � �0.106; p < 0.001) and 
Model 6 (β � �0.073; p < 0.05) in Table 2. Overall, results 
support Hypotheses 2a and 2b.

Table 3 compares the effect sizes of the four main 
effects, which with a one-standard-deviation change 
in the predictor variable, range from a �0.317-km/h 
change in opponent speed to a �0.046-km/h change.

Economic Significance of Results
F1 rules incentivize deference to support competition. 
As discussed earlier, competition allocates rewards to 
winners, and in F1 contests, these include points, titles, 
and economic gains. We aimed to estimate the eco
nomic gains or losses represented by a lack of defer
ence. Beyond predicting seconds lost during lapping, 
we investigated whether the speed differences (Table 3) 
translate into financial impacts on drivers and teams. To 
proxy these impacts, we collected driver salary data from 
the beginning of the 2019 season (Racing Elite 2019) and 
constructor/team valuations and revenues from the end 
of the 2019 season (Smith 2019). By associating the 2019 
start-of-season driver salaries (via simple linear regres
sion) with average driver position outcomes in the 2018 
season and associating the 2019 end-of-season construc
tor valuations and revenues with the 2019 season average 
constructor driver position outcomes, we can estimate Ta
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the value (cost) to a driver and his constructor of gaining 
(losing) a single position in a race.

In our data, drivers holding consecutive positions in 
the final lap were, on average, 8.55 seconds apart. To 
recoup that difference and gain a position, a driver 
would have needed to be only 0.28 km/h per lap faster 
or 16.44 km/h faster in any single lap. An increase of 
one position in the overall 2018 Grand Prix driver 

position average was associated with an increase of 
$3,049,513 in driver base salary (p < 0.01; not including 
additional performance bonuses) in the beginning of 
the 2019 season. A decrease of one position was associ
ated with an increase of the log odds of the driver being 
fired by his constructor at the end of the season by 0.56 
(p < 0.1). Similarly, an increase of one position in the 
overall constructor world championship ranking in 

Table 2. Heckman Two-Step Regression, Second-Stage Ordinary Least Squares Equation Predicting Opponent Speed

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Independent variables
Past domain rivalry �1.852*** �1.643***

(0.000) (0.000)

Separate domain rivalry �0.027*** �0.021***
(0.000) (0.000)

Nonfocal opponent competition �0.089*** �0.074**
(0.001) (0.008)

Ally’s gain �0.106** �0.073*
(0.002) (0.044)

Opponent controls
Opponent no. of drivers lapped in lap �0.313*** �0.268*** �0.323*** �0.262*** �0.286*** �0.218**

(0.000) (0.001) (0.000) (0.001) (0.000) (0.004)

Opponent laps since last pit stop �0.133*** �0.130*** �0.132*** �0.131*** �0.132*** �0.129***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Opponent laps since last pit stop squared 0.002*** 0.002*** 0.002*** 0.002*** 0.002*** 0.002***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Opponent race progress 2.727*** 2.829*** 2.733*** 2.703*** 2.680*** 2.763***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Average speed during opponent lap �1.454*** �1.461*** �1.456*** �1.452*** �1.453*** �1.460***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Dyad controls
Same team �1.401+ �1.410+ �1.387+ �1.413+ �1.096 �1.232

(0.061) (0.083) (0.056) (0.059) (0.135) (0.117)

Speed difference 0.005+ 0.003 0.004 0.004 0.005 0.001
(0.094) (0.344) (0.151) (0.157) (0.129) (0.638)

Status inferiority 0.044** 0.027+ 0.030* 0.045** 0.044** 0.018
(0.004) (0.078) (0.036) (0.003) (0.005) (0.236)

Number of drivers between opponent and 
actor leading opponent

�0.630*** �0.615*** �0.631*** �0.630*** �0.628*** �0.613***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Number of drivers between opponent and 
actor behind opponent

�0.101 �0.190* �0.115 �0.146 �0.115 �0.241**
(0.260) (0.044) (0.190) (0.101) (0.212) (0.010)

Number of drivers between opponent and 
actor behind actor

�0.608*** �0.619*** �0.607*** �0.553*** �0.591*** �0.557***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Number of drivers between opponent and 
actor × Distance

�0.042*** �0.044*** �0.043*** �0.042*** �0.042*** �0.044***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Constant 342.778*** 335.433*** 342.500*** 342.337*** 342.587*** 334.878***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Race fixed effects Yes Yes Yes Yes Yes Yes
Actor fixed effects Yes Yes Yes Yes Yes Yes
Opponent fixed effects Yes Yes Yes Yes Yes Yes

Notes. N � 1,583,317 in the first stage; N � 7,436 in the second stage. Standard errors are two-way clustered on the level of the actor and the 
opponent. Standard errors were computed using bootstrap sampling based on between 4,000 and 4,500 samples.
+p � 0.1; ***p � 0.001; **p � 0.01; *p � 0.05.
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2019 was associated with an increase of $78,040,000 
(p < 0.01) in team valuation and of $27,290,000 (p < 0.01) 
in team revenues at the end of the 2019 season. Given 
the fact that position averages in one season result from 
aggregating the results of 21 races and that a team con
sists of two drivers, gaining a position in a single race 
can be associated with a $145,214 driver base salary 
increase, a constructor valuation increase of $1.86 mil
lion, and a constructor revenue increase of $650,000.

As reported in Table 4, a speed increase of 1 km/h in 
a single lap in a single F1 race can, therefore, be associ
ated with an $8,833 increase in driver base salary, a 
$113,028 increase in team valuation, and a $39,523 
increase in team revenues (2019 season). Although 
these calculations are simplified (as they assume the 
linearity of the underlying mechanisms and only show 
general tendencies), the empirical effects estimated in 
Table 3 associated with a refusal to defer as much as 
expected can add up to differences of several kilo
meters per hour per lapping maneuver. As a result, the 
adversarial relationships beyond the current contest as 
well as the contest-specific stakes independent of the 
actor-opponent confrontation, which all lead to defer
ring less than expected, can be reasonably assumed to 
have highly economically significant effects—which 
amount to several million U.S. dollars per season in 
Formula One alone.

Robustness Tests
We conducted several tests to ensure the robustness of 
our results. First, we controlled for competitiveness 
using the Kilduff et al. (2010) measures. We also tested 
different versions of our past domain rivalry measure 
(see footnote 9). Additionally, we tested various ver
sions of status (see footnote 11) and its interactions with 

our independent variables. These tests showed an inter
action between nonfocal opponent competition and sta
tus inferiority. Finally, we coded binary variables to 
indicate triad constellations of drivers in the beginning 
of the focal lopping lap. This allowed us to construct 
counterfactuals that when controlling for traffic, helped 
disentangle traffic from nonfocal opponent competi
tion. All robustness checks confirmed our main results. 
Please find details on the most important of our robust
ness checks included in Appendix B.

Discussion
Although deference has been shown to be a lubricant of 
social and market relationships, actors sometimes con
travene expectations and do not defer. To illuminate 
these cases, we examine why contest-inferior actors 
sometimes do not defer as expected to their superior 
opponent. We acknowledge that the stakes of a contest 
cannot be reduced to the accumulated social and struc
tural differences between the two focal contestants. 
Hence, controlling for status differences between a focal 
actor and the opponent, we investigate the effects on 
deference of their adversarial relationships beyond the 
current contest and the existence of stakes for the focal 
actor within the contest but unrelated to the focal 
encounter.

Scope Conditions and Limitations
We envisage F1 as an accentuated version of contests in 
organizations, whereby contest rules are known ex ante 
by all contenders, the observability of all of their beha
viors is maximum, and the incentives to act according 
to the formal and informal rules are explicit. This said, 
we must stress that this paper has boundary conditions 

Table 3. Main Effect Sizes of Independent Variables (from the Coefficients in Model 6)

Variable
1-Unit change … 1% Change … 1-Standard-deviation change …

… in predictor variable is associated with an opponent speed (km/h) change of

Hypothesis 1a: Past domain rivalry �1.643 �0.317
Hypothesis 1b: Separate domain rivalry �0.021 �0.210
Hypothesis 2a: Nonfocal opponent competition �0.0007 �0.102a

Hypothesis 2b: Ally’s gain �0.0007 �0.046a

aThese values are from the absolute value of the mean of the unlogged, uncentered variable.

Table 4. Economic Significance of Results

Driver base salary increase, $ Team valuation increase, $ Team revenue increase, $

Speed increase of 1 km/h in a single lap 8,833 113,028 39,523

Notes. Our results support our theorizing that the coefficients suggest only modest speed differences. However, the speed differences associated 
with deference in lapping in F1 racing (see Table 3) have substantial financial impacts on drivers and teams. To proxy these impacts, we collected 
driver salary data from the beginning of the 2019 season (Racing Elite 2019) and constructor/team valuations and revenues from the end of the 
2019 season (Smith 2019). By associating the 2019 start-of-season driver salaries (via simple linear regression) with average driver position 
outcomes in the 2018 season and associating the 2019 end-of-season constructor valuations and revenues with the 2019 season average 
constructor driver position outcomes, we can estimate the value (cost) of a 1-km/h speed increase (decrease) in a single lap for a driver and his 
constructor (detailed analysis is available from the authors).
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and limitations that may constrain the generalizability 
of its findings to organizational settings.

First, as for any sport contest, Formula One’s partici
pants and organizing principles are specific; for instance, 
two pilots from the same team compete, and there is an 
explicit code of conduct that details the tangible rewards 
and penalties associated with visible behaviors during 
contests as well as the presence of a referee (Bothner et al. 
2007, Grohsjean et al. 2016, Hallila et al. 2024). Contests 
within organizations—jockeying for a promotion or a 
succession or access to special resources or budgets— 
obey idiosyncratic rules and principles (e.g., job listings, 
hiring and promotion procedures) that differ from 
sports’ ones and do not detail as explicitly rewards and 
penalties. It is difficult to strongly argue whether with 
less clear principles and explicit rules, lack of deference 
would be more or less observed in organizational con
tests than in the kind of contest that we studied, which 
complicates the generalizability of our findings. Second, 
in our setting, not only are the rules known by every
body, but the observability of rivals and competitors 
and of their second-by-second behavior is almost perfect. 
This characteristic makes our results conservative; 
indeed, observing effects while (1) actors know the 
contest rules and (2) their acts are visible and track
able suggests that in absence of (1) explicit rules and 
(2) lower observability of actors’ behavior, lack of 
deference by inferior actors in organizational con
texts should be more present (although less observ
able). Third, our hypothesis development concerns 
actors and opponents. Although this formulation 
aims at embracing both individuals and organiza
tions, we observed individuals’ (pilots) behavior. 
Hence, the characterization of organizational behav
ior (firm-to-firm rivalry, firms’ stakes) should not be 
considered as the frictionless extension of what indi
vidual actors (pilots or managers) experience and do. 
Therefore, we refrain from making a direct transposi
tion of our findings to firm-to-firm competition and 
advocate for a meticulous examination of the condi
tions that could make a firm characterize another as a 
rival (e.g., Mawdsley et al. 2023) or as deferring (see 
Jourdan et al. 2017 for an organization-level analysis 
of strategic deference).

Further limitations are worth mentioning. First, the 
competitors are all male. Research has examined 
whether and how women differ in the way that they 
compete, with significant influence of how rivalry and 
deference manifest themselves, in particular in situa
tions where women confront men in a contest (Gneezy 
et al. 2003, Han et al. 2017, Saccardo et al. 2018, De 
Sousa and Hollard 2023). Second, we study a within- 
occupation domain (i.e., manifestation of deference 
between pilots). As noted earlier, deference occurs 
across occupations as well (i.e., nurses to doctors or 
within an organization’s sales directors versus 

corporate finance officers). Although the source and 
the nature of rivalry may differ, we reason that the 
underlying logic of our model should resist, but we 
note that our findings still need replication in crossoc
cupational settings. Third, studies using sport contexts 
investigated the individual-team effects on players’ 
behavior (Hallila et al. 2024 on MotoGP (Grand Prix 
motorcycle racing), Sgourev and Operti 2019 on horse 
racing (Palio di Siena), and Grohsjean et al. 2016 on 
hockey). A characteristic of our study is that we focus 
on a focal actor’s relationship with an opponent and 
ensuing behavior, controlling for team effects but with
out integrating the potential rivalry across teams and 
the history of pilots’ team memberships. Fourth, our 
operationalization of variables is meant to express our 
constructs, whereas our Heckman models, although 
redressing the likelihood of being lapped, remain corre
lational. We expect that other methodologies (especially 
experiments and big data with exogenous shocks) can 
provide finer-grained operationalization and micro- 
level tests of our concepts and theory. Fifth, although 
we accounted for determinants outside the main contest 
(e.g., separate domain rivalry) and events before the 
main contest, there is much room left for research on 
intertemporal choices to defer or not.

Overall, despite its advantages, some specificities of 
the empirical test of our theory impose caution as to 
how far we can generalize our findings. Despite these 
caveats, our empirical study of F1 racing and lapping 
behavior supports the theory and sheds light on the 
magnitude and economic importance of the effects, 
thus contributing to the research on deference, compe
tition, rivalry, and conformity to social norms.

Research on Deference. We extend the research on 
deference by evidencing factors that explain its contex
tual manifestation. The traditional view on deference 
underscores its essential role in social and market 
interactions and characterizes it as stemming from sta
tus differentials (Goffman 1956, Rushing 1962, Benja
min and Podolny 1999, Gould 2003, Castellucci and 
Ertug 2010, Cattani et al. 2014). Lower-status actors 
defer to higher-status actors as a function of the status 
difference between them in an almost mechanical 
manner (Gould 2003, Podolny 2005). Without a clear 
social hierarchy, actors are unwilling to defer, and con
flict results (Gould 2003, Piezunka et al. 2018). For 
instance, Faris et al. (2020) find evidence that competi
tion for the same social positions spawns violence 
among middle schoolers. At the organizational level, 
lower-status organizations alter their behavior and 
express more deference to high-status organizations, 
hoping for positive spillover effects, such as reputation 
and access to resources (Benjamin and Podolny 1999, 
Lynn et al. 2009, Castellucci and Ertug 2010, Cattani 
et al. 2014). For instance, Jourdan et al. (2017) 
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documented how, in France, minority-logic organiza
tions (private funds) that financed cultural products 
(movies) had to defer to dominant-logic producers (pub
lic funds promoting cinema as an art) to increase their 
centrality in the production network and have access to 
promising projects. Therefore, deference has been consid
ered a predictable response to status difference.

Although recent work adopts a more dynamic 
perspective on status (Askin and Bothner 2016) and 
introduces more agency into the way that individuals 
(Fragale et al. 2012, Freeland and Hoey 2018) and orga
nizations (e.g., Han et al. 2017, Jourdan et al. 2017) deal 
with deference, they tend to ignore complementary fac
tors that, we find, are related to the manifestation of 
deference. In our theory and models, we account for 
status difference and find that rivalry (from the same 
and distinct domains) significantly reduces a proven 
inferior actor to manifest deference to their superior 
contender in a given contest. We also find evidence 
that unrelated to the focal situation in which a superior 
opponent interacts with an actor who should manifest 
deference, some contest-specific gains may delay or 
contradict the actor’s willingness to defer. An actor 
competing with an opponent other than the focal one 
may accrue benefits by not signaling deference to that 
focal opponent. Likewise, not deferring may generate 
gains for a focal actors’ allies. A supplemental contribu
tion of this paper is the comparison of the magnitude 
of the found effects; see Table 3 (from higher to lower: 
same domain rivalry, distinct domain rivalry, other 
opponent, and ally gains.)

Hence, we answer a question left largely unanswered 
in the deference literature. Given two actor-opponent 
dyads with the same interpersonal status difference, 
does the defeated actor in one dyad show more (or less) 
deference to their superior opponent compared with 
the defeated actor in the other dyad? We find that both 
rivalrous relationships and contest-specific gains reduce 
the manifestation of the expected deference above and 
beyond what status differential accounts for. Thus, we 
contribute to a view where the intensity of deference is 
situational, varying with (a) how antagonistic an actor 
perceives the relationship with an opponent beyond the 
context of a given contest—in the same or separate 
domains of rivalry—and (b) the contest-specific gains 
that may be accrue from not deferring as expected.

Drawing on this study, future research on deference 
can expand in at least two directions. First, we need to 
better understand (a) the consequences of a lack of def
erence for the actor-opponent dyad and (b) how audi
ences react to it. With respect to the former, how 
differently may the opponent and the focal actor 
behave in a future encounter in the same competition 
domain or in one in a different competition domain? 
With respect to audience reaction, under which condi
tions might some groupings (fan clubs, followers, 

partisans) diffuse a culture of disrespect, disputing the 
rules of the contest and favoring the norms and beha
viors of unbridled competition and social antagonism?

Second, a better examination of the cognitive deter
minants of deference is in order. Indeed, deference 
involves loss of recognition for the actor because it is 
not merely a private concession but a public recogni
tion of one’s own inferiority. Despite an empirical 
approach that enabled us to construct a fine-grained 
measure of deference (time gained or lost by the supe
rior actor) (see Table 3), we cannot elaborate the condi
tions that influence how an actor weighs the costs and 
benefits of their behavior. We highlighted the gains of 
deferring less than expected (to keep up with a rival 
and snatch contest-specific gains) but cannot, with our 
design, determine which conditions are cognitively 
more salient or whether additional conditions would 
inflame or stifle these cognitive determinants. Future 
research is in order to further contextualize—beyond 
the context of sports—the social conditioning of our 
main effects.

Research on Competition and Rivalry. Competition is 
one of the most common mechanisms underlying social 
actors’ behavior and social outcomes (Baum and Mezias 
1992, Durand 2006, Soule and King 2008). Yet, ubiqui
tous a notion as it is in social and organizational studies, 
competition needs specification to be truly explanatory 
of behavior. Indeed, the degree of competition between 
actors varies over time and space (Gould 2003). More
over, depending on network structures and the induced 
perceptions of rivalry, the same actors compete differ
ently against each other (Porac et al. 1989, Cattani et al. 
2014, Piezunka et al. 2018, Kilduff et al. 2024, Thatch
enkery and Piezunka 2025). Competitors are thus 
neither all equal nor equally competitive all of the 
time (To et al. 2020, Mawdsley et al. 2023). Our paper 
distinguishes the temporarily and locally bounded 
instances—that is, contests—from the rivalry rela
tionships and the stakes that imperceptibly unite 
actor and opponents.

Contests are time- and space-bounded spaces where 
competition takes place. However, contenders may be 
dyadically connected through a specially charged rela
tionship (Kilduff et al. 2010, To et al. 2020) and through 
structural equivalence in networks (Kilduff et al. 2024). 
This rivalry affects their behavior when the two actors 
interact. As such, although scholars tended to assume 
that competition is the base state of actors’ relation
ships in a social or economic space (Bothner et al. 2012, 
Grohsjean et al. 2016), the distinction with contest 
and rivalry contributes to a fine-grained explanation of 
contenders’ expression of socially expected behavior. 
Although prior works on rivalry focused on unethical 
behavior (e.g., Kilduff et al. 2010), we extend to deference 
its influence—after accounting for status differences 
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between social actors and in a highly scrutinized context. 
Our findings demonstrate that rivalry within and across 
domains does affect a focal actor’s deferent behavior, 
even when status difference is large and the victory is 
clear. This suggests that competition exists independently 
of specific contests, precedes them, and extends across 
various (un-)related contestable arenas. Consequently, 
this paper offers a more comprehensive understanding of 
actors’ deferent and nondeferent behaviors than most 
previous studies that have examined deference and 
rivalry in isolation.

Although keeping in mind the boundary conditions of 
our study (exposed above), the rivalry of the actor- 
opponent relationship and the contest-specific stakes are 
factors generic enough to be distinguished and integrated 
in future studies. Future research should measure an 
actor’s behavior both within a space- and time-bounded 
contest and beyond it to capture the whole set of factors 
that explain the situated manifestation of respect or 
antagonism. Because competition is a selective force that 
is socially ritualized in contests, it deserves not to be an 
unexplored underlying assumption factored into observ
able behaviors. We need to get a better grasp at its vari
able strength before, during, and after contests and to 
include in studies on competitive behavior the factors 
that capture the social structure (controlling for status 
inferiority), the special relationship that ties every actor to 
some special opponents (rivals), and the indirect stakes 
that are contest specific. These determinants need to be 
included more in future studies and investigated both 
more dynamically and in greater detail.

Research on Conformity. As in Coleman’s bathtub 
metaphor, our research explains microprocesses that 
inform and influence higher-level phenomena, such as 
conformity or deviance to rules and norms (Durand 
and Kremp 2016, Piazza et al. 2024). By highlighting 
the contextual nature of deference and the spilling over 
of rivalrous relationships, we reveal the countervailing 
forces that facilitate or hamper the conformity to a 
social norm—here, deference—that is essential to social 
and market exchange. Actors’ acceptance of their posi
tion, role, and functions depends greatly on situational 
cues and on their own representation of their agency in 
relation to the given situation (contest) and beyond 
(past domain and separate domain rivalry). This paper 
documents the influence of rivalry and contest-specific 
stakes on the nonobservance of an expected behavior— 
deference—despite the scrutiny that characterizes the 
contest we studied (each actor’s behavior being con
stantly monitored).

Although some structural explanations contribute to 
explain conformity behavior (see the long-known 

influence of status inferiority on deference or the influ
ence of isomorphism), our findings show remarkable 
and economically significant variance in the manifesta
tion of the expected behavior by contextually inferior 
pilots. This paper is thus an invitation not to take for 
granted observed conformity behaviors (at the market, 
population, or organizational level) generally viewed as 
passive assimilation of a social order. Viewing confor
mity to social norms (e.g., deference) as mere proof of 
macrotheories (such as social structuration, neoinstitu
tionalism, or organizational ecology) ignores the 
broader and more complex dynamics that as we find in 
a specific context, explain such behavior at the personal 
and interpersonal levels. As new “big data” and the arti
ficial intelligence-based methods with which to analyze 
it become available, the dream of thoroughly and simul
taneously accounting for both macro- and micropro
cesses may be approaching practical feasibility. Such 
studies will be essential in explaining appeasing or esca
lating behavior related to competition and to conflictive 
interests between two actors and—beyond that— 
between followers and communities supporting either 
opponent.

As rivalrous relationships (e.g., “clashes” and 
“battles”) and self-serving behaviors make the head
lines, the study of why and when actors do not defer 
is of importance. Deference is an essential component 
of sociability. It is how the multiple contests of our 
social, political, economic, and professional lives are 
ended. Although rules and norms call for deference, 
the idea that there are reasons for an actor to maintain 
the rival nature of their singular linkages with an 
opponent and to opportunistically snatch secondary 
contest-specific gains explains why deference may 
vanish, leading to abrasive relationships and unneces
sary social hostility. In the presence of conditions, 
such as past domain rivalry, separate domain rivalry, 
nonfocal opponent competition, and ally’s gain, that 
supersede those of status difference, deference and 
other marks of respect fade away, increasing the 
adversarial nature of social relationships. Groups of 
supporters and collectives may then antagonize other 
individuals or groups, adding to the chauvinism and 
polarization that can destroy the social fabric.

We see our paper as a steppingstone to better pre
dicting offline and online deviance, group polarization, 
and likely bursts of violence. It is a call for an even bet
ter integration of micro- and macro-level work to help 
elucidate why and how deference and respect as well 
as contentiousness and aggressivity may diffuse or dis
sipate in social milieus. We hope to have paved the 
way for such future investigation of deference and 
other behaviors in competitive contexts.
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Table A.1. Heckman Two-Step Regression, First-Stage Selection Equation Predicting Lapping

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Opponent controls
Opponent race progress 0.066 0.119+ 0.066 0.066 0.057 0.111+

(0.283) (0.060) (0.283) (0.283) (0.336) (0.080)

Average speed during opponent lap 0.019*** 0.019*** 0.019*** 0.019*** 0.019*** 0.019***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Dyad controls
Same team �0.421* �0.429* �0.421* �0.421* �0.419* �0.428*

(0.015) (0.022) (0.015) (0.015) (0.015) (0.019)

Speed difference 0.015*** 0.015*** 0.015*** 0.015*** 0.015*** 0.015***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Status inferiority 0.015*** 0.014*** 0.015*** 0.015*** 0.015*** 0.014***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Number of drivers between opponent and 
actor leading opponent

�0.031*** �0.030*** �0.031*** �0.031*** �0.031*** �0.031***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Number of drivers between opponent and 
actor behind opponent

0.303*** 0.300*** 0.303*** 0.303*** 0.305*** 0.303***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Number of drivers between opponent and 
actor behind actor

�0.629*** �0.613*** �0.629*** �0.629*** �0.627*** �0.612***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Number of drivers between opponent and 
actor × Distance

�0.012*** �0.012*** �0.012*** �0.012*** �0.012*** �0.012***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Distance in focal lapa 0.498*** 0.499*** 0.498*** 0.498*** 0.499*** 0.500***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Position differencea 0.025*** 0.028*** 0.025*** 0.025*** 0.024*** 0.028***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Constant �0.988*** �1.052*** �0.988*** �0.988*** �0.985*** �1.050***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Mills ratio lambda 0.208** 0.189* 0.204** 0.195* 0.200* 0.169*
�0.008 �0.013 �0.009 �0.013 �0.01 �0.026

Note. N � 1,583,317.
aDistance in focal lap is an appropriate instrument because lappings require the opponent to be within “striking distance.” That is, the opponent 

must be close enough to the actor to be able to conduct a lapping on the focal lap. Given that a lapping occurs on a focal lap, the distance 
between the actor and the opponent is no longer strongly predictive of lappings because it then only roughly indicates where on the lap the 
lapping takes place. The impact of the exact lapping location on the opponent speed is then dependent on the layout of the particular racetrack. 
Position difference is indicative of performance difference, making it more likely for lappings to occur. Given that a lapping occurs, position 
difference does not strongly affect the degree to which the opponent is obstructed anymore. We conduct a likelihood ratio test of the model 
containing Distance in focal lap and Position difference in its selection equation versus one that does not them. The test shows that the just-identified 
model is nested in the overidentified model, indicating that the included instruments are exogenous. We do not include the number of opponent 
drivers lapped on the focal lap in the first-stage equation because this variable would almost perfectly predict lappings and would not have 
temporal precedence. We do not control for Opponent laps since pit stops and Laps since pit stops squared because these variables are not predictive 
of lapping in the first stage. The pit stop variables control for the curvilinear performance profile of the opponent’s tires affecting his ability to lap 
the actor more or less quickly. However, the performance profile does not affect the likelihood of a lapping involving a specific actor-opponent 
dyad. We ran models with and without the pitstop variables with qualitatively equivalent results. Overall, results are largely as expected; in 
particular, distance and position difference between the actor and the opponent positively predict the likelihood of a lapping.

*p � 0.05; **p � 0.01; ***p � 0.001; +p � 0.1.

Appendix A. Heckman Two-Step Regression, First-Stage Selection Equation Predicting Lapping
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Appendix B. Robustness Tests
We conducted several tests to validate the robustness of 
our results. 

First, we controlled for competitiveness using the Kilduff 
et al. (2010) measures: “All-time competitiveness index,” 
“Recent competitiveness index,” and “Recent margin of 
victory” at both driver and constructor levels. Our results 
remained consistent with these controls. See Appendix B.3
for the full results.

Second, we controlled for different versions of status. We 
measured status as the difference in average driver world 
championship rank over the last five seasons (or available 
scores up to the last five seasons). Lower rankings indicate 
better performance. We calculated the difference between the 
actor’s and opponent’s scores, with higher values indicating 
superior opponent performance. We also used exponential 
updating based on historical positions and points (see the 
main analysis for a detailed description). Our main results 
were consistent regardless of the control variable used. See 
Appendix B.2 for the full results. We also tested interactions 
between independent variables and status inferiority. These 
tests showed an interaction between nonfocal opponent com
petition and status inferiority.

Third, we examined the impact of “dyad power” by 
splitting past domain rivalry into two variables: joint central
ity (the sum of both parties’ centralities) and centrality asym
metry (the difference between the parties’ centralities). To 
measure these variables, we constructed the same domi
nance network underlying our past domain rivalry variable, 
but we conceptualized past domain rivalry/centrality asym
metry as the driver’s centrality difference in this network 
and overall joint centrality/dyad power as the driver’s 

sum of centralities. We found that higher opponent centrality 
relative to the actor led to slower lapping and that overall 
dyad centrality also led to slower lapping. However, these 
effects were insignificant when entered in partial models by 
themselves. See Appendix B.1 for the full results.

Fourth, we coded binary variables to indicate the triad 
constellation of drivers at the beginning of the focal lapping 
lap. This allowed us to construct counterfactuals that when 
controlling for traffic, helped disentangle traffic from nonfo
cal opponent competition. These tests supported our results 
and confirmed that traffic impacts our findings (as such, we 
add a traffic control).

Overall, our results were robust across all tests.

B.1. Robustness Tests Related to Past Domain Rivalry
We test an alternative version of the past domain rivalry 
variable, namely the power centrality of the opponent 
minus the power centrality of the actor in the directed 
race dominance network.

For this robustness test, we split past domain rivalry 
into two separate variables to test for more differentiated 
effects of joint centrality (i.e., the sum of the centralities of 
both parties) and centrality asymmetry (i.e., the difference 
of the centrality of both parties). To do so, we constructed 
the same dominance network that we construct for our 
past domain rivalry variable, but we conceptualized past 
domain rivalry/centrality asymmetry as the driver’s centrality 
difference in this network and overall joint centrality/dyad 
power as the driver’s sum of centralities.

The exact specifications of the variables are as follows. 
Past domain rivalry (Power Centrality Diff). Opponents 

minus the actor’s power centrality in the per-race dominance 

Table B.1. Second-Stage Ordinary Least Squares Equation Predicting the Opponent Speed with 
Different Past Domain Rivalry Measures (Power Centrality)

Model 1 Model 2 Model 3

Independent variables
Past domain rivalry (Power Centrality Difference) 0.012 0.155*

(0.589) (0.013)

Dyad power (Power Centrality Sum) �0.009 �0.157*
(0.697) (0.014)

Separate domain rivalry �0.027*** �0.027*** �0.027***
(0.000) (0.000) (0.000)

Nonfocal opponent competition �0.080** �0.080** �0.083**
(0.004) (0.004) (0.003)

Ally’s gain �0.072* �0.072* �0.077*
(0.021) (0.022) (0.014)

Constant 335.298*** 335.235*** 335.340***
(0.000) (0.000) (0.000)

Mills ratio lambda 0.170** 0.171** 0.168**
(0.003) (0.003) (0.003)

Standard controls Included Included Included
Race fixed effects Yes Yes Yes
Actor fixed effects Yes Yes Yes
Opponent fixed effects Yes Yes Yes

Notes. N � 1,583,317. Exact p-values are in parentheses.
*p � 0.05; **p � 0.01; ***p � 0.001.
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network built within the focal season. A higher value of this 
variable indicates that the opponent has greater power cen
trality than the actor.

Dyad power (Power Centrality Sum). Opponents plus the 
actor’s power centrality in the per-race dominance network 
built within the focal season. A higher value of this variable 
indicates that the opponent and the actor have a larger joint 
power centrality/have more power in total.

Indeed, we find a differentiated effect in the expected 
direction. A higher opponent centrality relative to the 
actor leads to slower lapping. Overall centrality of the 
dyad leads to slower lappings. By themselves, however, 
the effects are insignificant, pointing toward the suitability 
of a combined variable.

B.2. Robustness Tests Related to Status
We conducted several robustness tests for our status mea
sure, which is a key control. First, we computed measures 
that conceptualize status as the difference in average 
driver world championship rank across the last five sea
sons (or across however many scores up to the last five 
scores are available). Driver world championship rankings 
are performance scores where lower rankings (closer to 

first place) indicate better performance. We then take the 
difference of scores of the actor minus the opponent such 
that higher (positive) values of this variable indicate supe
rior performance of the opponent and lower (negative) 
values indicate superior performance of the actor.

We also computed measures that use exponential updat
ing based on historical positions in the driver world cham
pionship ranking and driver world championship points. 
Using this approach, the status measure for each driver is 
determined recursively using the following formula:

f (P) � u × pt�1 + (u� 1) × f (P � [pt�2, pt�3, : : : , pn�1, pn]):

P is the vector of performance scores, t is the focal 
period/season, n is the total number of past periods/ 
seasons for driver i, and u is an updating factor that deter
mines how fast past values decay/how strongly past vec
tors factor into current status inferiority scores. The update 
factor u determines how strongly recent values are taken 
into account. An update factor of 0.5 means that the value 
of the last season t � 1 is taken into account by 50% (1/2), 
t � 2 is taken into account by 1=4, t � 3 is taken into account 
by 1/8, and so on. We tested updating factors of (1� 0:51

4)

and (1� 0:51
2), meaning that the half-life of an observation/the 

Table B.2. Second-Stage Ordinary Least Squares Equation Predicting Opponent Speed with Different Status 
Controls (World Championship (WC) Rank and Points Exponential Updating)

Model 1 Model 2 Model 3 Model 4 Model 5

Independent variables
Past domain rivalry �1.580*** �1.598*** �1.617*** �1.609*** �1.603***

(0.000) (0.000) (0.000) (0.000) (0.000)

Separate domain rivalry �0.021*** �0.021*** �0.022*** �0.021*** �0.021***
(0.000) (0.000) (0.000) (0.000) (0.000)

Nonfocal opponent competition �0.082** �0.083** �0.081** �0.081** �0.081**
(0.003) (0.003) (0.004) (0.004) (0.004)

Ally’s gain �0.074* �0.073* �0.073* �0.073* �0.073*
(0.018) (0.019) (0.018) (0.018) (0.018)

Additional controls
Status inferiority (WC rank difference exponential 
updating seasons 0.5 factor)

0.012
(0.141)

Status inferiority (WC rank difference exponential 
updating seasons 0.25 factor)

0.014
(0.148)

Status inferiority (WC point difference all time) 0.000
(0.299)

Status inferiority (WC point difference exponential 
updating seasons 0.5 factor)

0.000
(0.127)

Status inferiority (WC point difference exponential 
updating seasons 0.25 factor)

0.000
(0.102)

Constant 335.089*** 335.107*** 334.948*** 334.887*** 334.871***
(0.000) (0.000) (0.000) (0.000) (0.000)

Mills ratio lambda �0.146*** �0.148*** �0.152*** �0.151*** �0.151***
(0.001) (0.001) (0.000) (0.001) (0.001)

Standard controls Included Included Included Included Included
Race fixed effects Yes Yes Yes Yes Yes
Actor fixed effects Yes Yes Yes Yes Yes
Opponent fixed effects Yes Yes Yes Yes Yes

Notes. N � 1,583,317. Exact p-values are in parentheses.
*p � 0.05; **p � 0.01; ***p � 0.001.
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Table B.3. Second-Stage Ordinary Least Squares Equation Predicting Opponent Speed with 
Different Status Controls (World Championship (WC) Rank Averages)

Model 1 Model 2 Model 3

Independent variables
Past domain rivalry �1.627*** �1.480*** �1.613***

(0.000) (0.000) (0.000)

Separate domain rivalry �0.020*** �0.018*** �0.022***
(0.000) (0.000) (0.000)

Nonfocal opponent competition �0.080** �0.082** �0.082**
(0.004) (0.003) (0.003)

Ally’s gain �0.076* �0.075* �0.073*
(0.014) (0.015) (0.018)

Additional controls
Status inferiority (WC rank difference 
average across 100 races)

0.026*
(0.013)

Status inferiority (WC rank difference 
average across 50 races)

0.037***
(0.000)

Status inferiority (WC rank difference 
average across 5 seasons)

0.004
(0.630)

Constant 334.476*** 334.441*** 335.080***
(0.000) (0.000) (0.000)

Mills ratio lambda �0.142** �0.137** �0.150***
(0.001) (0.002) (0.001)

Standard controls Included Included Included
Race fixed effects Yes Yes Yes
Actor fixed effects Yes Yes Yes
Opponent fixed effects Yes Yes Yes

Notes. N � 1,583,317. Exact p-values are in parentheses.
*p � 0.05; **p � 0.01; ***p � 0.001.

Table B.4. Second-Stage Ordinary Least Squares Equation Predicting Opponent Speed with Different Status Controls 
(Lapping-Based Measures)

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Independent variables
Past domain rivalry �1.305*** �1.168*** �1.309*** �1.171*** �1.307*** �1.167***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Separate domain rivalry �0.021*** �0.022*** �0.021*** �0.022*** �0.021*** �0.022***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Nonfocal opponent competition �0.081** �0.084** �0.082** �0.085** �0.082** �0.084**
(0.003) (0.002) (0.003) (0.002) (0.003) (0.002)

Ally’s gain �0.067* �0.070* �0.067* �0.070* �0.067* �0.070*
(0.030) (0.023) (0.031) (0.024) (0.031) (0.023)

Additional controls
Status inferiority (log) 0.246*** 0.244***

(0.000) (0.000)

Status inferiority (count) 0.065*** 0.064***
(0.000) (0.000)

Status superiority (log) �0.316
(0.392)

Status superiority (count) �0.172
(0.388)

Status inferiority superiority difference (log) 0.245***
(0.000)
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number of seasons required for the weight of a season 
driver world championship ranking to be reduced by half 
is four seasons and two seasons, respectively. Because this 
measure is based on the same difference in world 

championship rank between the actor and the opponent, 
this variable can be interpreted in the same way as the 
average world championship rank measure. As such, sig
nificant positive coefficients in the second-stage equation 

Table B.4. (Continued) 

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Status inferiority superiority difference (count) 0.065***
(0.000)

Constant 334.108*** 334.466*** 334.132*** 334.480*** 334.123*** 334.468***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Mills ratio lambda �0.119** �0.129** �0.118** �0.128** �0.118** �0.128**
(0.008) (0.004) (0.008) (0.004) (0.008) (0.004)

Standard controls Included Included Included Included Included Included
Race fixed effects Yes Yes Yes Yes Yes Yes
Actor fixed effects Yes Yes Yes Yes Yes Yes
Opponent fixed effects Yes Yes Yes Yes Yes Yes

Notes. N � 1,583,317. Exact p-values are in parentheses.
*p � 0.05; **p � 0.01; ***p � 0.001.

Table B.5. Second-Stage OLS Equation Predicting Opponent Speed with Competitiveness Controls

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6 Model 7

Independent variables
Past domain rivalry �1.643*** �1.578*** �1.380*** �1.075*** �1.807*** �1.821*** �1.191***

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Separate domain rivalry �0.021*** �0.021*** �0.021*** �0.017*** �0.021*** �0.021*** �0.018***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Nonfocal opponent competition �0.074** �0.072** �0.072** �0.062* �0.072** �0.072** �0.073**
(0.008) (0.010) (0.010) (0.025) (0.009) (0.009) (0.009)

Ally’s gain �0.073* �0.074* �0.074* �0.077* �0.077* �0.077* �0.081**
(0.019) (0.017) (0.017) (0.013) (0.013) (0.013) (0.009)

Additional controls
Constructor competitiveness (all time) �0.722**

(0.004)

Constructor competitiveness (60 races) �1.459***
(0.000)

Constructor margin of victory (60 races) 0.116***
(0.000)

Driver competitiveness (all time) 0.221
(0.298)

Driver competitiveness (60 races) 0.252
(0.238)

Driver margin of victory (60 races) 0.082***
(0.000)

Constant 334.878*** 335.297*** 335.188*** 334.504*** 334.521*** 334.516*** 333.720***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)

Mills ratio lambda 0.169** 0.186** 0.191*** 0.204*** 0.153** 0.155** 0.175**
(0.003) (0.001) (0.001) (0.000) (0.007) (0.007) (0.002)

Standard controls Included Included Included Included Included Included Included
Race fixed effects Yes Yes Yes Yes Yes Yes Yes
Actor fixed effects Yes Yes Yes Yes Yes Yes Yes
Opponent fixed effects Yes Yes Yes Yes Yes Yes Yes

Notes. N � 1,583,317. Exact p-values are in parentheses.
*p � 0.05; **p � 0.01; ***p � 0.001.
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for these variables indicate that greater status superiority 
of the opponent over the actor increases lapping speed/ 
deference as expected.

All variables are calculated based on the past seasons, 
so no information of the focal season is used in any of the 
variables. Because of this, using this variable would have 
resulted in the deletion of all observations of drivers com
pleting their first season, which would have reduced our 
analyses’ power and may have biased results. For a dri
ver’s first season, we computed variables on the construc
tor level. As such, the driver’s missing rank variable 
(before taking the difference) is replaced by the running 
five-season average of the average world championship 
rank across the focal driver’s constructors’ drivers. If this 
variable is also missing (because it is the focal team’s first 
season), the variable is computed across the entire field. 
In that case, the driver rank is replaced by the average 
driver rank in the prior season.

We tested various variables that conceptualize status as 
the exponential updating version of performance that more 
strongly takes past performance into account. Interestingly, 
the variables are significant in the partial models (see the 
main analysis in the article) but not in the full models, sug
gesting that taken together, the rivalry and stake factors 
appear to overshadow the main association between status 
and deference. We also computed versions of the variables 
where we conducted exponential updating on a per-race 
and not per-season basis that takes more recent results 
more strongly into account (not reported here). Our main 
results remain qualitatively equivalent regardless of the 
type of control variable we use. In the main analysis, we 
choose the control that captures longer-term status effects 
because they were most in line with the definition of status.

We also computed tested status variables that conceptu
alize status by past performance more directly. First, we 
use the actor minus the opponent difference in driver 
world championship rank over the past 50 and 100 races 
and the past five seasons at the beginning of the focal 
race (because smaller ranks are better, a higher value of 
this variable indicates the opponent’s superior world 
championship rank).

Finally, we conceptualized a third set of variables that 
conceptualized status by the number of lappings of a focal 
actor by his opponent from the beginning of the focal sea
son to the focal lap. We logged this count (after adding 
one) to account for a diminishing effect of multiple lap
pings over time but also tested an unlogged version. 
Additionally, we created a status superiority measure, 
measuring lappings of the focal opponent by the actor 
that we entered separately. Lastly, we tested a combined 
measure where we subtracted status superiority from sta
tus inferiority, again testing both logged and unlogged 
versions.

Tables B.2–B.4 contain the three sets of additional mod
els. Our results hold across all tests.

B.3. Addition of Controls Related to Competitiveness
We conducted a test of the robustness of our results to 
the competitiveness dimensions. For this robustness test, 
we coded versions of the Kilduff et al. (2010) measures for 
“All-time competitiveness index,” “Recent competitiveness 

index,” and “Recent margin of victory” in data (both on a 
driver level (competitiveness of drivers) and on a con
structor level (competitiveness of constructors)).

B.3.1. Driver-Level Variables. 
1. Driver competitiveness (all time). The share of all past 

races where the actor and the opponent jointly competed and 
the weaker driver of the two had a better finishing rank. For 
example, if of 10 races where the actor and the opponent com
peted, the opponent finished before the actor in 8 races, this 
variable would be 0.2. If the actor had finished before the 
opponent in six races, this variable would be 0.4. As such, a 
higher variable (closer to 0.5) indicates greater competition.

2. Driver competitiveness (60 races). This is the same as 
Driver competitiveness (all time), but only the past 60 races 
(approximately the past three seasons/years) in which the 
actor and the opponent both competed are considered.

3. Driver margin of victory (60 races). The running mean of 
the absolute difference between the actor’s finish rank and 
the opponent’s finish rank for the past 60 races (approxi
mately the past three seasons/years). As such, a higher value 
of this variable indicates lower competition.

B.3.2. Constructor-Level Variables. These variables are 
constructed in the same fashion as driver variables, but as 
the underlying data, average team-level finishing ranks of 
the actor’s and the opponent’s constructors are used. 

1. Constructor competitiveness (all time). The share of all past 
races where at least one driver of the actor’s and the oppo
nent’s constructors jointly competed and the stronger con
structor of the two had a better finishing rank. As such, a 
higher variable (closer to 0.5) indicates greater competition.

2. Constructor competitiveness (60 races). This is the same as 
Constructor competitiveness (all time), but only the past 60 races 
(approximately the past three seasons/years ) in which the 
actor and the opponent both competed are considered.

3. Constructor margin of victory (60 races). The running mean 
of the absolute difference between the actor’s and the oppo
nent’s constructor (average driver) finish rank for the past 60 
(approximately the past three seasons/years ) races. As such, a 
higher value of this variable indicates lower competition.

Including these competitiveness controls produces qualita
tively equivalent results. When these variables are significant, 
it is in the expected directions (negative for competitiveness 
and positive for the margin of victory variables).

Endnotes
1 Although our empirical context concerns only male contenders, 
we generally use “they” and “their” as the neutral pronoun to avoid 
gender-specific characterizations. However, when referring to our 
empirical context, we use “he” and “his” because only men drove 
Formula One cars during our observation period.
2 The lappings are conducted in pairs of 51 unique lapping oppo
nents and 60 unique lapped actors (overall, 62 unique drivers) in 951 
unique (directed) lapping dyads across 175 unique F1 Grands Prix.
3 Status characterizes the accumulated perceptions of superiority of 
an actor relative to others that provide this actor with symbolic and 
material advantages (Berger et al 1998, Podolny 2005).
4 In strategy, Mawdsley et al (2023, p. 1256) define rivals as “those 
competitors that a firm considers as worthy of greater strategic 
attention and with which service substitutability is the highest.”
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5 Lappings occur because one driver and his car are superior to 
another, but they can also occur because of accidents, severe 
weather, or a driver making a pit stop to change tires. We exclude 
the latter events from our cases.
6 The safety car is much slower than an F1 car, and drivers are not 
allowed to overtake it or each other until the safety-car phase ends. 
Thus, in safety-car laps, the drivers draw closer to each other. Once 
the debris caused by the accident has been removed or the weather 
improves and the race can continue safely, the safety car leaves the 
track.
7 Note that we account econometrically for the rare events in which 
(a) an opponent lapped multiple actors in a lap and (b) a focal actor 
is lapped by multiple opponents.
8 The source data contain lap timings in seconds. For ease of inter
pretation, we convert this measure (by which more seconds signal 
lower deference) into average race speeds (so that a higher speed 
signals greater deference) by dividing the length of the focal race
track by the observed lap time (in seconds) for each lapping and 
multiplying the result by 3,600. The result is average race speed in 
kilometers per hour.
9 We test an alternative version of this variable. For this test, we 
computed the power centrality of the opponent minus the power 
centrality of the actor in the directed race dominance network. To 
estimate this variable, we first construct a square dominance matrix 
X, wherein each entry xij details the victories of driver i over driver 
j in all prior races of the focal season. This matrix represents a 
directed network of dominance relationships, with xij representing 
a directed tie between i and j with weight xij. In this matrix, we cal
culate the Bonacich power centralities for each possible driver com
bination i and j. We set the decay rate to one. Then, we subtract the 
power centrality of the actor from that of the opponent. If the result
ing value is positive, this indicates that the opponent occupies a bet
ter, more central, more powerful position in the season-race-level 
dominance matrix at the beginning of the focal race. We also test a 
version where we add both the power centrality sum and difference 
simultaneously (see the appendix for detailed results).
10 In seasons before 2010, F1 cars were allowed to refuel during pit 
stops. However, refueling was banned at the end of the 2009 season 
to increase safety. Thus, in our data, this variable controls for the 
fact that speeds tend to increase monotonically during the race.
11 First, we use the actor minus opponent difference in driver world 
championship rank over the past 50 and 100 races at the beginning 
of the focal race (because smaller ranks are better, a higher value of 
this variable indicates the opponent’s superior world championship 
rank). Second, we test versions of world championship rank and 
world championship point-based measures that apply exponential 
decay to weight more recent data more strongly. Third, we count 
the lappings of a focal actor by his opponent from the beginning of 
the focal season to the focal lap. We logged this count (after adding 
one) to account for a diminishing effect of multiple lappings over 
time but also tested an unlogged version. Additionally, we created 
a status superiority measure, measuring lappings of the focal oppo
nent by the actor that we entered separately. Lastly, we tested a 
combined measure where we subtracted status superiority from sta
tus inferiority, again testing both logged and unlogged versions. 
Results are qualitatively equivalent across all tests.
12 Heckman models can be estimated using a maximum likelihood 
estimator (MLE) method as well as a two-step estimator. The MLE 
method is more efficient and less noisy if multivariate normality of 
the error terms is given. However, it imposes the extra assumption 
that the error terms are independent of (x, z) and has a normal dis
tribution, whereas the two-step estimator method only assumes 
univariate normality of the marginal distribution (Wooldridge 2002, 
p. 632). As a result, the two-step estimator method is expected to be 
more robust, and it may be preferred for exploring large data sets.

13 We tested whether adding additional variables that do not pre
dict lapping in the first stage (the independent variables and the 
number of laps since pitstop (and the number of laps since pitstop 
squared)) alter second-stage results, which they did not. Therefore, 
we exclude those from the first equation (see Figure 2).
14 Note that one-way clustering, two-way clustering, and three-way 
clustering of standard errors on the level of the opponent, the actor, 
and the race yield qualitatively equivalent results. However, three- 
way clustering resulted in variance-covariance matrices with nega
tive eigenvalues for some models. We, therefore, report models 
(Table 2) with two-way clustering on the opponent and the actor.
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