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Abstract

Relative performance incentive can increase workers’ productivity by in-
ducing them to signal high productivity to their peers and employer. On the
other hand, desire to signal social compatibility to their social groups in the
workplace can push workers to conform to group productivity, and potentially
reduce effort. Using a five-month long field experiment with performance ranks
at a sweater factory I study how workers respond to the two-audience signaling
problem. Treated workers receive ranks either privately or publicly. In response,
average productivity remains unchanged among privately-ranked workers. But
signaling motivations from public ranks reduce average productivity among
publicly-ranked workers. Exploiting the composition of peers a worker com-
petes with I show that workers choose to signal social compatibility over high
productivity when they rank higher than friends at baseline, but only when the
ranks are visible to coworkers. This is driven by a preference for social confor-
mity than for internalizing externality on friends. Additional evidence shows
that the ranking competition decreases overall cooperation among workers.
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1 Introduction

Workers face a complex mix of incentives at work. Some incentives such as perfor-
mance and career incentives are formally or informally contracted upon with the firm.
Others such as intrinsic, relative, and social incentives are more personal and can be
intricate. This complex web of incentives may at times find a worker having to si-
multaneously please distinct audiences who have conflicting interests in the worker’s
action. Understanding how workers respond when confronted with multiple audiences
is key to designing effective incentive schemes within organizations.

Relative performance incentive illustrates an incentive scheme that encapsulates
multiple incentives and audiences for a worker. Seminal models on relative perfor-
mance incentives such as Lazear and Rosen (1981) and Green and Stokey (1983)
propose to use them to pay workers. But such incentives can also affect worker pro-
ductivity through pure signaling motivations. Consider relative performance ranking
for an example. Driven by status incentives associated with high ranks, workers may
want to signal to their coworkers, managers, or whoever values high productivity that
they are among the more productive workers in their firm (e.g. Holmstrom (1999);
Besley and Ghatak (2008); Ashraf et al. (2014a)). For instance, the workers may like
to be considered as role-models by their peers or receive greater respect and preferen-
tial treatments from their managers and employers.! On the other hand, any attempt
at racing ahead under such incentives can be perceived by peers as self-serving, an
undesirable attribute in coworkers, especially in fellow members of a social group.
When productivity plays a role in forming social groups (e.g. friends) in the work-
place, increasing effort to perform better than the group a worker identifies with may
be perceived as an attempt to disassociate himself from the group in productivity.
Concerns about losing group identity and facing social sanctions may lead workers to
reduce effort and conform to group productivity to signal social compatibility (Bern-
heim (1994), Akerlof (1997), Akerlof and Kranton (2000), and Akerlof (2016)).2

"Workers may also be driven by career concerns and pursue high ranks to get pay raise or
promotions. This paper will not focus on career incentives and, in fact, will be able to shut down
career concerns as an underlying incentive.

2 A similar behavior in the context of education is known as aversion to acting white. Austen-Smith
and Fryer (2005) and Fryer (2007) model a two-audience signaling problem for students who have
to choose between obtaining more education to signal high productivity to potential employers and
conforming to lower education levels of their social groups to signal social compatibility. Investing in
education when the norm in one’s social group is the opposite is known as acting white. Bursztyn and
Jensen (2015) and Bursztyn et al. (2019) empirically confirm that students under-invest in education



This paper studies how workers respond to a two-audience signaling problem cre-
ated by relative performance ranking. Performance ranking has garnered much in-
terest in recent literature.® However, the evidence has been mixed. For instance,
Delfgaauw et al. (2013), Song et al. (2017), and Ager et al. (forthcoming) find posi-
tive effects from performance ranks, but Ashraf et al. (2014b) and Blader et al. (2020)
find negative effects. In this paper, I test whether motivation to signal high produc-
tivity can be undermined by workers’ desire to signal social compatibility to their
social group, a particular subset of their coworkers who value social compatibility of
the workers.

Disentangling social incentives underlying performance ranks poses several em-
pirical challenges. First, we must have clear measures of individual performance.
Second, there must be credible threats and consequences of social sanctions. Third,
we must be able to isolate social signaling incentives from the effect of private con-

4 Finally, we must be able

sumption of information on ranks (intrinsic incentives).
to distinguish between workers’ responses to the two audiences - the audience who
values productivity and the audience who values social compatibility.

I implement a randomized control trial experiment at a large sweater factory
in Bangladesh where I provide workers with performance ranks. The experiment
involves 366 knitting workers who knit sweaters through an individual production
process. Workers are paid based on piece rates and the number of sweaters they knit.
The sweaters are assigned to them in batches of 12-48 sweaters, where each batch is
called a job. Using administrative records from 22,000 such jobs I use average knitting
time of a sweater in each job as a measure individual productivity of the workers. This
helps me to solve the first empirical challenge. The knitting workers had been working
together at the factory for more than four years on average and report strong social

ties with peers at baseline. Thus, the field-setting lends a real-world social network

to signal social compatibility to their peers. Although developed in the context of education, the
model in Austen-Smith and Fryer (2005) has wide-ranging applications.

3Tt is also considered a cheap and productive management practice by industry experts. For
instance, in one of its questions the World Management Survey, administered in 35 countries to assess
management practices of firms, provides the highest score to a firm if they use public performance
ranking for their workers. See Question 12 on Clarity and Comparability of Goals in the World
Management Survey 2010’s Manufacturing Survey Instrument (World Management Survey (2010)).
"Employee of the Month’ awards at restaurants, call centers, and other organizations are also a
common form of performance ranks, although simpler.

4Indeed, existing evidence suggest that ranks affect productivity even when they are not visible
to coworkers (e.g. Barankay (2011, 2012); Blanes-I-Vidal and Nossol (2011); Gill et al. (2019)).



and social incentives to the experiment and solves the second challenge. I overcome
the third and fourth challenges through experimental design. Treated workers in the
experiment receive information about their relative ranks in one of two ways. In the
first, Private Treatment, workers receive information about only their own ranks. In
the second, Public Treatment, workers receive information about their own ranks as
well as that of other workers in the Public Treatment.® Private ranks control for
intrinsic incentives from ranks, while public ranks enhances visibility of signals and
introduces signaling motivations. Comparison of the two treatments isolates the effect
of the latter. A third experimental arm, a Control arm, does not rank workers and
therefore helps to estimate the net effects from the two treatments. Finally, a social
network map constructed at the beginning of the intervention identifies the social
relationship between a worker and the peers he competes with. Social compatibility
is judged when workers directly compete with their friends. So, the social network
map helps to distinguish between workers with and without an incentive to signal
social compatibility. The intervention continued for five months, which repeatedly
reinforces the social incentives and enables us to observe workers’ responses beyond
short run.

There are three key findings. First, the intervention does not change average pro-
ductivity of privately-ranked workers. On the other hand, publicly-ranked workers
reduce productivity by about 1.5 percent on average over the five-month long inter-
vention. In other words, intrinsic incentives alone do not affect worker productivity
on average. But signaling motivations underlying public ranks strongly affect worker
behavior. The direction of the average effect suggests that the desire to signal high
productivity is outweighed by negative signaling incentives, possibly the desire to
signal social compatibility.

Second, compared to privately-ranked workers, publicly-ranked workers reduce
productivity by 1.7 percent when their friends are also randomly assigned into Public
Treatment. Workers who do not compete with any of their friends (weakly) increase
productivity instead. Additional tests suggest that the reduction in effort is driven
by social pressure to signal social compatibility. The first test shows that the produc-
tivity drop is entirely driven by publicly-ranked workers who receive a rank higher
than the median among their friends in the very beginning of the intervention (at

baseline). The second test shows that the magnitude of the drop increases linearly as

SWorkers in a given treatment arm are ranked among co-workers in the same arm.



a worker is ranked farther and farther above the median rank. In contrast, workers
who are ranked below the median do not alter their effort choice. These tests compare
workers with similar distance to the median rank among their friends, but who were
randomly determined to receive either private or public ranks. In other words, the
tests estimate the effect of experimental variation in public visibility of ranks while
holding worker characteristics constant, including those that are potentially corre-
lated with workers’ rank-differences with friends at baseline. The two tests combined
suggest that publicly-ranked workers reduce productivity when they find themselves
performing better than their group, but lower performing workers do not alter their
behavior. A third test comparing privately-ranked workers with Control arm verifies
that better performing workers do not react to differences between their rank and
their friends’ when information about ranks are kept private.® In other words, the
reduction in effort is motivated by signaling incentives. Finally, a fourth test shows
that publicly-ranked workers do not reduce effort when they outrank peers they are
not friends with. This suggests that the reduction in effort is a signal to their social
groups.

A series of robustness tests verify that the heterogeneous treatment effects are
not driven by endogenous worker characteristics. We may be concerned about two
characteristics in particular - a worker’s social popularity and his productivity in
general. Higher the number of friends a worker has, greater is the likelihood that
some of his friends are assigned the same treatment and the worker has to compete
with them. In addition, the likelihood that a worker is ranked higher than his friends
is positively correlated with his own productivity at baseline. Instead of signaling
incentives from public ranks, it could be these underlying characteristics that drive
the productivity drop among publicly-ranked workers. However, multiple tests rule
out this concern. Moreover, the results are robust to controlling for additional worker
characteristics and controls.

The third finding characterizes the signal that the workers send to their social
groups. There could be two related but subtly different signals that motivate workers
to reduce productivity. Notice that a worker’s effort in a ranking contest imposes a

negative externality on his friends if by working harder the worker pushes his friends’

6 Additional placebo tests confirm that the productivity drop among publicly-ranked workers
realizes only after the ranking starts, and that the workers do not reduce effort when they rank
better than their friends they do not compete with.



ranks down. A worker who pursues high ranks at the cost of his friends’ reputation
can portray an image of a selfish individual, leading to getting socially ostracized.
The worker may, therefore, choose to reduce effort to internalize this externality.”
Alternatively, workers may want to avoid being perceived as different than the rest
of the group, and even worse, being perceived as keen to distance himself from the
group (in productivity). Driven by concern about losing group identity, the worker
may reduce effort to conform to the productivity of his group, now made salient by
the ranking. To distinguish between the two mechanisms observe that concerns about
externality would induce workers to reduce effort with the aim of stooping their own
ranks below their friends’. The likelihood that the marginal reduction in a worker’s
effort improves a friend’s rank is higher when the friend is closer than when he is
farther away in ranks. Thus, if workers are concerned about the externality they are
more likely to reduce effort in the former case than in the latter, when the cost of
improving a friend’s rank is very high. Conversely, concerns about conformity would
lead workers to reduce effort when they are ranked far away from their social group.
Exploiting variation in pair-wise rank-differences with friends, I find that publicly-
ranked workers reduce productivity only when their friends are ranked lower and far
away from them. They do not reduce productivity when their friends are ranked
lower but closer. Additional tests confirm that the realized reduction in productivity
is not sufficient to change any of their friends’ ranks; but it does reduce the rank-
distance between a worker and his friends by lowering the workers’ own ranks. The
results provide suggestive evidence that workers reduce productivity to conform to
their social groups.

I test alternative explanations for the results. One key concern in particular is
that publicly-ranked workers, unlike privately-ranked workers, learn about their peers’
relative productivity through public ranks. In principle, the results could be driven
by potentially new information they learn from the public ranks (for instance, the
workers become complacent after learning their peers’ ranks). To test this hypothesis
I use workers’ prior knowledge about each other’s productivity to measure the extent
of new information the workers receive from public ranks. I find no empirical support
that this new information drives the results. I can also eliminate ratchet effect,

collusion, and altruism as alternative explanations for the results.

"See Bandiera et al. (2005) and Mas and Moretti (2009) for evidence on how workers internalize
externality on their peers.



Finally, there is an additional finding. Data on cooperation between workers re-
veals that workers are less likely to help each other once the ranking starts. Starting
from a little before the intervention, members of the research team quantitatively
measured cooperation on the production floor through direct observations of workers.
Observers watched workers from a distance for 20 minutes in a row (an observation)
and recorded the number of instances when the workers were engaged in cooperative
behavior with their peers. The observations followed a pre-set fixture in which work-
ers were randomly assigned into 20-minute slots. About 1,500 such observations were
completed in total. Analysis of this data shows that, before the intervention, there is a
15% chance that a worker in an experimental group is engaged in at least one instance
of cooperation during a 20-minute observation slot. After the intervention starts, the
likelihood of cooperation falls by at least half for any experimental group (including
Control arm). In other words, the ranking contest reduces overall cooperation among
all workers on the floor. While the before-after comparison is prone to seasonality ef-
fects, comparison of experimental arms in a given time period can account for them.
Reassuringly, average likelihood of cooperation prior to the intervention shows no
significant differences between arms. In the post-intervention period, however, the
likelihood that a worker directly involved in a ranking contest engages in cooperative
behavior on the floor is lower than that for a Control arm worker. The decline for
privately-ranked workers is small and statistically insignificant. But the probability
that a publicly-ranked worker engages in at least one instance of cooperation is nearly
half of that for a Control arm worker. Again, the pattern of cooperation for work-
ers in different arms suggest that the ranking contest adversely affects cooperative
behavior among workers. Reduction in overall cooperation among publicly-ranked
workers appear counter-intuitive as workers in this context appear keen to signal
social compatibility. It is, however, plausible that workers now provide less help
to non-friend peers and more help to friends; the former change may outweigh the
latter. Unfortunately, because cooperation among workers is a low-frequency event
before the intervention and substantially drops in the post-intervention period, the
recorded instances of cooperation in the post-intervention period are not sufficient to
test redistribution of help.

The paper contributes to three strands of literature. The first is a growing body
of literature that has explored the potential of relative performance ranks to increase

worker productivity through signaling incentives. In fact, ranking has attracted much



attention across a wide range of fields, including management (Blanes-I-Vidal and
Nossol (2011); Kuhnen and Tymula (2012)), education (Azmat and Iriberri (2010)),
and public policy (Chetty et al. (2015)).® Although theory predicts an increase in
productivity with public performance ranks (see Besley and Ghatak (2008)) empirical
evidence, especially from firms, has been inconclusive. While Ashraf et al. (2014a),
Delfgaauw et al. (2013), Song et al. (2017), and Englmaier et al. (2021) find positive
effects from public ranks, Ashraf et al. (2014b) and Blader et al. (2020) find negative
effects. It remains unclear why public ranks are counterproductive in some cases.
A clue, however, lies in Blader et al. (2020). The paper studies truck drivers in a
U.S. transport company that underwent a management intervention to encourage
teamwork and collective effort. Blader et al. (2020) document positive effects from
public ranks in sites where the management intervention had not yet taken place.
On the other hand, the ranks had a negative effect in sites that had received the
intervention. One explanation is that the intervention reinforced social ties among
drivers which in turn led to a negative effect from ranking. This was not formally
tested in the paper.

In this paper, I propose one explanation of the mixed evidence from public ranks
in the literature.” In particular, I provide direct evidence of how workers’ preference
for social conformity with their social group counteract positive signaling incentives
from public ranks and lead to an overall negative effect. A closely related paper is
Bandiera et al. (2005). They show that university students working as temporary
fruit pickers in an UK farm withdraw effort under relative pay scheme to internalize
the negative externality their effort exerts on their peers’ earnings. Using relative
performance ranking, my paper complements Bandiera et al. (2005) in showing how
relative incentive schemes, a scheme that pits workers against each other, may become
counterproductive because of workers’ social preferences. The underlying mechanism
in Bandiera et al. (2005) is workers’ desire not to hurt their peers’ pay when they are
observed. In my paper it is asymmetric conformity to group productivity possibly to
preserve one’s group identity. With experimental evidence from relative performance

ranks at a manufacturing firm, this paper highlights how social concerns can lead even

8See Kluger and DeNisi (1996) for a discussion of findings in the field of psychology.

9Evidence is also mixed with ranks provided in private. Blanes-I-Vidal and Nossol (2011) and
Gill et al. (2019) find positive effects from private ranks, but Barankay (2011, 2012) find negative
effects. However, I am able to rule out that the negative effects from public ranking is driven by
private consumption of ranks as I compare publicly-ranked workers to privately-ranked workers.



older and more experienced workers to undercut their performance and earnings.'®

More generally, this paper contributes to the literature that study how social pref-
erences exhibit themselves at workplaces. Social preferences affect worker behavior
in many different ways. For instance, workers may choose to internalize externali-
ties of their actions on their peers (Hamilton et al. (2003), Mas and Moretti (2009),
Bandiera et al. (2005)), misallocate resources to help friends (Bandiera et al. (2009)),
reward employer in return for increase in pay (Gneezy and List (2006), Jayaraman
et al. (2016)), increase effort when it is meaningful for the employer (DellaVigna et
al. (2019)), but also punish employer for taking stern measures (Casaburi and Mac-
chiavello (2015), Akerlof et al. (2021)).!"! My paper provides evidence on conformist
behavior from a real workplace, and shows how this can render performance incen-
tives ineffective. Although such conformity has been modelled in theory (Bernheim
(1994) and Akerlof (1997)), and shown to exist in non-work settings (e.g. educational
settings in Bursztyn and Jensen (2015) and Bursztyn et al. (2019)) empirical evidence
for conformism at real workplaces has been relatively scarce.

The paper also relates to the literature on workers’ preference for inequity aversion.
A number of recent papers have explored pay transparency (see Perez-Truglia (2020)
and Culen and Perez-Truglia (2021)) and shown that workers do not like when their
coworkers are paid relatively more (see Card et al. (2012) and Breza et al. (2015)).
While the inequity aversion in this literature relates to pay and is intrinsic in nature,
in my paper on the other hand, workers dislike being more productive than their
peers because of social pressure to conform to group level productivity. This suggests
that inequity aversion may not only be an intrinsic trait but also socially desirable at
workplaces.

The rest of the paper is organized as follows. Section 2 offers a brief discussion of
the incentives underlying performance ranks. Section 3 describes the setting in which
the experiment was conducted. Section 4 describes the experiment. Section 5 presents
the main results on the effect of the intervention on worker productivity; Section 6
tests their robustness. Section 7 explores the mechanism behind these results. Section
8 investigates the effect of the intervention on social cohesion among workers. Section

9 concludes.

10T be concrete, as of the beginning of the intervention, the workers in the Knitting Section were
aged between 21 and 46 years, with tenure at the factory between one and 11 years.

HSee Ashraf and Bandiera (2018) for an excellent review on different kinds of social incentives
that play a role in the workplaces.



2 Incentives from Ranks

The paper aims to learn how workers respond to a two-audience signaling problem
created by performance ranking. The following section discusses the incentives from
performance ranking. Section 4 will build on this discussion to present the experiment.

Performance ranks are inherently designed to distinguish more productive workers
from less productive ones. Even when ranks do not earn monetary rewards they can
be useful incentives for workers. Moldovanu et al. (2007) and Besley and Ghatak
(2008) suggest that performance ranks can trigger status-seeking behavior among
workers.'? Better ranked workers, synonymous to better performers, may command
greater respect from peers and managers alike, considered role-models by their peers,
and enjoy preferential treatments. Pursuit for such status can induce workers to
increase effort. Empirical support for this idea exists in Ashraf et al. (2014a), Ager et
al. (forthcoming), and Englmaier et al. (2021) that find positive effect of public ranks
on worker effort. Beside signaling for status, workers may also want to signal high
productivity to their employers because of career concerns (Holmstrom (1999)). This
paper will, however, speak more towards signaling for status than for career concerns
as the context in which the paper is set is more conducive to the former than the
latter (I return to this issue in Section 3).

On the other hand, trying too hard to distinguish oneself from the rest may
trigger backlash from peers. In particular, workers may be concerned about social
sanctions from their social group or friends if they are perceived as eager to distinguish
themselves from the group in productivity, and possibly shame the rest in the process.
In addition, one worker ascending in ranks means someone else gets demoted; effort
imposes a negative externality on peers in a ranking contest. Therefore, working hard
to ascend ranks may be considered as selfish and socially incompatible, and lead to
social sanctions. In such situations, workers may reduce productivity to signal social
compatibility to their social group (the second audience) in fear of social sanctions.
Indeed, a number of theoretical papers suggest that individuals proactively conform
to social groups they want to identity with (e.g. Bernheim (1994); Akerlof (1997)).
Evidence of social conformity in the context of real workplaces is rare. But Bursztyn

and Jensen (2015) and Bursztyn et al. (2019)) provide evidence with students in

12See Bagwell and Bernheim (1996), Benabou and Tirole (2003), Gaspart and Seki (2003), Rege
(2008), Charles et al. (2009) and Bursztyn et al. (2018)) for theory and evidence on status-seeking
behavior in general.

10



education settings. They show how the students do not want to be perceived by their
peers as acting white and studying too hard, and therefore under-invest in education.
As for externality, although not in the context of ranks, Hamilton et al. (2003),
Bandiera et al. (2005) and Mas and Moretti (2009) show how workers internalize
externality of their actions on peers in different contexts. In Bandiera et al. (2005),
in particular, workers sacrifice income to internalize the negative externality they
impose on their peers in a relative-incentive-pay scheme.

To be clear, intrinsic motivations from ranking can also affect worker productiv-
ity. Intrinsic motivations, in contrast to signaling motivations, derive from private
consumption of ranks. Empirical papers that provide workers with ranks in private,
and hence reduce the signaling utility of ranks, find mixed evidence. Gill et al. (2019)
find positive effects in a laboratory experiment; Blanes-I-Vidal and Nossol (2011)
and Blader et al. (2020) report similar findings in field settings. Barankay (2011) and
Barankay (2012), in contrary, find negative effects. Although it is difficult to difficult
to determine the causes behind mixed evidence in these papers, intrinsic motivations
from ranks may clearly matter.

In summary, ranks introduce a trade-off to the workers. On one hand they might
want to increase effort to signal productivity to peers and managers. On the other
hand, they might want to reduce effort to signal social compatibility to their social

group. The rest of the paper explores how workers respond to this trade-off.

3 Setting

We now turn to the sweater factory where the experiment for this paper takes place.
The experiment was conducted at the Manual Knitting Section of a leading sweater
factory in Bangladesh. Workers in this section use individually assigned knitting
machines to knit sweater parts that are later stitched together in a different section
of the factory. In January 2016, at the beginning of the intervention, 366 workers
were working at this Section. These workers are divided into 15 administrative groups
called blocks. Each block is supervised by one supervisor, whose role is largely limited
to instructions and troubleshooting. Workers in a particular block locate close to each
other on the floor.

Several attributes of the Knitting Section make it a suitable setting for the study.

First, production in the Knitting Section takes place through an individual produc-

11



tion process.!®> The individual production process makes it possible to measure and
compare productivity across workers.

To be specific, knitting workers are individually assigned to produce a batch of
sweaters, a job, which typically constitutes of 12 or 24 pieces of sweaters of a particular
style and size. Once a particular job is completed the workers receive their next job.
The next job can be sweaters of the same style and size as the previous job or a
different combination. Workers receive payment at the end of a production month
based on the number of sweaters they produce and the piece rates for those sweaters.
The piece rates, however, vary by style and size. The mix of sweater styles and sizes
that a worker works on in a month may be different than that of another worker.

Second, repeated interactions and existing social network among workers in this
Section provide a rich environment for social incentives to thrive. Indeed, during a
baseline survey conducted at the beginning of the experiment 345 of the 366 workers
report that they socialize with at least one of their coworkers outside the factory
(friends). This is not surprising as most of the workers in this Section had been
working together for at least six years prior to the start of the intervention.

Finally, workers care about relative productivity among themselves. Again, the
baseline survey helps to illustrate this point. By individually naming every single co-
worker in their block, the survey asked the workers if they compare their productivity
to the named co-worker.'* More than 90% of the workers admit to comparing their
productivity with at least one coworker in their block. This is shown by the first bar
in Figure 1 based on the workers’ responses. The second bar shows that conditional
on drawing comparisons with at least one coworker, the workers compare themselves
to 10 coworkers on average, or about 40% of the coworkers in their blocks.

Yet, workers have a noisy idea of how their productivity compares with that of
their coworkers. In a different question, the baseline survey asked the workers to
make a comparison of their productivity against their coworkers’. The third bar in
Figure 1 shows that even with respect to peers they admit comparing themselves to
in the previous question, they get almost 40% of the bilateral comparisons wrong.'®

Another important characteristic of the Section is that its workers are not keen

13Figures Al and A2 in the Appendix show pictures of the production process and a sample
sweater part produced at the factory.

1The sheer size of the full workforce made it infeasible to repeat this exercise with coworkers
outside block.

15Workers ranked themselves based on production earnings in the three previous months.

12



to get promoted. The knitting workers can get promoted to become supervisors.
But the knitting workers’ take-home earnings from pre-intervention period reveals
that a supervisor’s salary is less than the earnings of a knitting worker at the 33rd
percentile of earnings distribution. Clearly, the best workers do not have an incentive
to be promoted. This helps to eliminate career concerns as a mechanism underlying
any worker response to performance ranks, and ensures that any incentive to increase
productivity is driven by signaling motivations to earn status.

In summary, the Manual Knitting Section offers a context where social compar-
isons of productivity is common. Nonetheless, there is significant noise in the infor-
mation that workers have on their relative productivity. Physical distances between
the workers, large size of the workforce, and lack of information about peers’ produc-
tion earnings are the likely factors that contribute to this noise. Even when peers’
production earnings are known, the basket of sweaters that a worker works on may
differ from that of another. This, combined with the fact that different styles have
different piece rates, make it difficult to precisely deduce relative productivity by
comparing production earnings.'® Therefore, performance ranking is likely to provide

workers with new information that they care about.

4 The Experiment

Building on the discussion of incentives in Section 2, I design and implement a ran-
domized experiment at the Manual Knitting Section. I partner with the management
of the factory to introduce performance feedback for the knitting workers. The first
feedback is provided at the beginning of February 2016, based on performance in
January 2016. Feedback continues until June 2016.'7 In what follows, I first explain

the experimental design, and then the data that I use in the analysis.

16 Anecdotal evidence confirm that the workers are aware that the piece rates do not accurately
reflect complexity of sweaters across different styles.

1"The intervention was introduced to the workers as a new management practice at the factory.
The factory management was keen to continue ranking workers if the results from the intervention
proved promising. Therefore, workers were not told of any termination date of the intervention.
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4.1 Treatments

The intervention provides workers at the Manual Knitting Section with individually
addressed monthly letters containing feedback on their production in previous month.
The workers receive one of three kinds of feedback.

The first feedback provides a worker with monthly letters that contain aggregate
information about his production.'® The letters contain information on the total of
number of sweaters the worker produced in previous month, a break down of his total
production into styles, total time taken to produce them, and a list of all the workers
who receive similar feedback. Workers who receive this feedback are essentially a
Control group since they do not receive information on ranks.

The second feedback additionally provides information on rank based on a worker’s
production in the previous month. It, however, does not contain information on
anyone else’ rank. This is Private Rank Treatment (henceforth, Private Treatment).!

The third feedback contains the same information as the second, but workers are
also told the ranks of their peers who receive this feedback. Ranks of peers are shown
beside their names in the list of workers receiving this feedback. In other words,
workers in this Public Rank Treatment (henceforth, Public Treatment) know each
other’s rank. Workers in a given treatment arm are ranked against workers in the
same treatment arm.

The experimental design makes a distinction between intrinsic and social incen-
tives from ranks. As earlier highlighted in Section 2, workers may be driven by
intrinsic incentives, such as a distaste for bottom ranks and desire for high ranks,
even in absence of social concerns (e.g. Gill et al. (2019)). Private Treatment capture
precisely these responses.

The Public Treatment makes ranks visible to peers, and introduces motivations for
signaling. The difference between Public Treatment and Control estimates the total
effect of public ranks (intrinsic and signaling motivations). The difference between
Public and Private Treatments estimates the net effect of signaling motivations alone.
In addition, in order to make a distinction between the two audiences a worker may be

signaling to, a baseline survey mapped the existing social network among the workers.

18 Almost all the workers in this Section are males. So I use a masculine pronoun.

YFollowing Barankay (2012), I also provide workers with information on the ranks they can achieve
if they improve their average production time by 5, 10, and 20 percents. This additional information
gives them an idea of how harder they would need to work to improve ranks.
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It records the nature of relationship between pairs of workers.

Workers get randomly assigned to the three experimental arms through a public
lottery in January 2016. Once assigned to a particular feedback, a worker receives
the same kind of feedback for the entire period of the intervention.?

A particular concern is that workers in Private Treatment may imitate Public
Treatment workers and share information about their ranks within themselves. If that
happens, ranks of workers in Private Treatment may also become public knowledge.
To be clear, individual sharing information on ranks is unlikely to create strong social
status or social conformity effects as formal public ranking does. Moreover, even if
it does this only makes it difficult to find a difference between worker responses in
Public and Private Treatments. Any observed effect, ex-post, is therefore a lower
bound of the effect of signaling motivations.

Nonetheless, I vary the intensity of Public Treatment across blocks to measure
possible spill-over effect from Public to Private Treatments. Prior to random as-
signment of workers into experimental groups, each of the 15 blocks of workers is
randomly chosen as either a Private- or a Public-Intensive block. In Private-Intensive
blocks, 43.33% of the workers are assigned to Private Treatment and 23.33% to Public
Treatment. In Public-Intensive blocks, the weights are reversed. The Control group
consists of a third of the workers in each block.

Overall, about a third of the workers in the floor are randomized into each ex-
perimental group. Panel A of Table 1 verifies that a total of 366 workers are almost
equally divided between Control (n=125), Private (n=117), and Public (n=124) treat-
ments from the random assignments. In total, 197 of these workers are located in

Public-Intensive blocks and 169 in Private-Intensive blocks.

4.2 Computing Ranks

I compute a worker’s rank using average production time of sweaters in previous
month. The alternative would be to compute the ranks based on workers’ production
earnings, the product of total pieces of sweaters the workers produce and the piece
rates for those sweaters. I, however, prefer average production time for two reasons.

First, compared to earnings, production time is a physical measure of productivity

29The workers picked a folded paper containing the numbers one, two, or three. This determined
what kind of feedback they would receive. That they are choosing between different kind of feedback
was explained to them.
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that is not affected by piece rates of sweaters. Because piece rates vary across styles
and may not accurately reflect the complexity of the styles, ranks computed based on
earnings may not be completely credible to the workers.?! Second, because production
times are recorded centrally at the Knitting Section, the workers cannot use it to
compute ranks among themselves when they are not meant to (e.g. in the Control
group). The first month that information on actual production time is available is
January 2016, based on which the first ranks are provided in February 2016.
Because different styles and sizes of sweaters take different lengths of time to
be completed, it is important that ranks account for these differences. It is par-
ticularly important since the basket of styles and sizes a worker produces may not
completely overlap with that of another.?? Therefore, I compute ranks in four steps.
First, for each style and size a worker worked on in previous month, I assign him a
percentile-rank by comparing his average production time with that of all workers in
his treatment group who worked on the same style and size. Next, I weight percentile-
ranks of each of the styles and sizes by its share in a worker’s total production in the
previous month. In the third step, I add together the weighted percentile-ranks for
all styles and sizes to derive a single weighted average percentile-rank for each worker.
Finally, the weighted average percentile-ranks are ordered in a descending order to

produce the final ranks.?

4.3 Data

The primary source of data is detailed administrative records obtained from the fac-
tory for all workers in the Manual Knitting Section. This data includes sweater
production time for each worker for each job starting in January 2016 and covering
the entire intervention period till June 2016. This information exists for about 1,200
jobs in January 2016 (baseline) and more than 22,000 jobs during February-June,
2016 (intervention period). In addition, the data also provides monthly production
earnings of all the workers for several years prior to the intervention.

I use average production time of a sweater in a job as the most preferred measure

of worker productivity during the intervention period. The second panel of Table 1

21Pjece rates are determined by the management based on sweater designs.

220n an average, a worker works on four different styles in a month.

231f two or more workers have the same value for weighted average percentile-ranks they share the
same final rank. Such instances, however, are rare.
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shows that the average production time per sweater (unconditional of style and size)
is well balanced across experimental groups. Columns 1-3 show the means for the
experimental arms, while columns 4 and 5 show the difference in means between the
control arm and each of the treatment arms. Since production time varies by sweater
styles and sizes, the unconditional averages reflect differences in both worker produc-
tivity and differences in styles and sizes that the workers worked on. In the main
analysis of the paper I will control for the latter differences. As an alternative mea-
sure of productivity for periods when production time is not available I use monthly
production earnings averaged over a number of months 2015.2* Table 1 shows that
average production earnings is also balanced across experimental arms.

The second panel of Table 1 tests balance of worker characteristics. A few char-
acteristics like age and tenure are observed in administrative records. A few other
characteristics were collected through a baseline survey conducted in October 2015.
These include the number of years the workers attended school, how risk-loving they
think they are (on a scale of 1 to 10), and included a lab-in-the-field game to evaluate
their attitude towards competition. The lab-in-field game asked workers to throw 10
ping-pong balls into a bucket placed 2.5 metres away from them. The workers could
choose to get paid either through a fixed piece rate for each successful shot, or through
a competition in which they get paid only if they scored more than a randomly cho-
sen peer.?” In a dummy variable, I label workers who chose the second scheme as
being more competitive than those who did not. Table 1 confirms that workers across
experimental arms are also balanced on available worker characteristics.

The most important component of the baseline survey was information on the
workers’ social network. In particular, the survey collected information on which of
the peers a worker socializes with outside the factory, who they talk with during
work, and how frequently they talk. The Social Network panel of Table 1 shows
that the number of peers that a worker has in his block, and the total number of

peers he socializes outside the factory (friends) are balanced across the experimental

24Depending on the context, it is averaged over either January-December 2015 or February-June
2015. It is noted accordingly. Monthly earnings averaged over a long period of time help to attenuate
any noise created by differences in piece rates across styles.

25The rate for each successful shot in the competitive version of the game is twice that in the
other as the ex-ante chance of winning the competition for a given worker is one-half. The expected
pay-off is therefore same in both the schemes of payment. This game is similar to laboratory or
laboratory-in-field games used in existing literature to measure an individual’s competitive attitude
(e.g. see Gneezy et al. (2009)).
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arms. However, workers in Public Treatment have more friends in their own arm
than workers in other experimental arms. This is by construction. There were eight
Public-Intensive blocks as opposed to seven Private-Intensive blocks. Because Public-
Intensive blocks randomize a larger share of a block into Public Treatment, and
workers are more likely to be friends with peers in their blocks, workers in Public
Treatment ended up having more of their friends in the same treatment.

A final set of data consists of information on cooperation across workers. In
order to collect this information, ground members of the research team physically
observed workers while they were working on their knitting machines. Workers were
randomly selected into observation windows of 20 minutes, which were then completed
at different times and days before and during the intervention period. During each
of these observation windows, the team members collected information that includes
who a target worker interacts and cooperates with, who initiates the interaction, who
helps and who is helped, and finally, what the help involved (e.g. lending design

chart, giving tips, helping with measurement etc.).

5 Productivity Response To Performance Ranks

This section presents main results on the effect of ranking on worker productivity.
First, average treatment effects reveal that public ranking decreases worker produc-
tivity by more than 1.5 percentage points (p.p.) when compared to Control group.
Private ranking does not change productivity on average. The negative difference
between the two treatments suggests that workers reduce productivity when their
ranks are made publicly known, as opposed to when they are kept private.

The workers’ social network map helps to understand the source of the productiv-
ity change. First, I exploit the variation in social relationships that a worker has with
peers he is ranked against. I find that the productivity drop among publicly-ranked
workers is entirely driven by workers who compete with friends for ranks. Next, I
exploit the variation in differences in ranks with friends. This shows that the pro-
ductivity drop is driven mainly by workers who rank relatively higher within their
social group. Publicly-ranked workers, who receive a rank higher than the median
rank among all of their friends in the first treated month, lower productivity com-
pared to similar but privately-ranked workers by nearly 2 p.p. on average. Moreover,

the productivity drop increases as workers are ranked farther away from the median.
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Workers who are ranked lower than the median do not respond to ranking.

5.1 Average Treatment Effect

I begin by estimating average treatment effects from Public and Private Treatments.
To increase precision of estimates I conduct an ANCOVA analysis; I estimate dif-
ferences in productivity across experimental groups in post-intervention period while
controlling for pre-intervention productivity (McKenzie (2012)).

I use the following specification to estimate average treatment effects on produc-

tivity:
Yise = ¢ + B1(Public;) + Po(Private;) + a; + Ng + 7o + Xisp + €isprs (1)

where Y4, is the logarithmic transformation of average time worker ¢ takes to produce
a sweater of style and size s in assigned job b in month ¢. Yy, is the key measure of
productivity. Public; and Private; refer to treatment-assignment status of worker 7.
The coefficients of key interests are 8; and 5 which estimate percentage changes in
productivity because of the corresponding treatments. A negative coefficient indicates
higher productivity, while a positive coefficient indicates lower productivity.

«; is worker ¢’s baseline productivity i.e. productivity before the intervention. To
measure baseline productivity I use average production earnings of the workers over
the entire year of 2015.20 ), sweater style-and-size fixed effects, help to cleanly esti-
mate treatment effects on productivity by isolating differences in sweater production

" 7, are month fixed effects. Finally,

times due to differences in sweater allocation.?
X, are additional controls for worker, style, and job characteristics. The standard
errors are clustered at block level, and bootstrapped to avoid small-cluster problem.?®

Table 2 reports estimates of average treatment effects from the intervention. First,
Column 1 estimates Equation 1 controlling for only workers’ baseline productivity

and style-and-size fixed effects. Interesting results emerge. Productivity of workers in

26Production times of sweaters are available only for one single month before the intervention
making production times a less suited option to measure a worker’s skill or long-term productivity.

27 An underlying assumption is that sweater allocations were not affected by treatment status of
workers.

28 Bootstrapping is necessary as there are only 15 blocks at the factory. Alternatively, standard
errors can be clustered at worker level. In Section ?? I show that clustering errors at worker level
lead to similar results. I report block-clustered standard errors as default since the intensity of
individual treatment assignment varies across blocks.
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Private Treatment do not change on average in response to private ranking. Making
ranks public, on the other hand, significantly lowers productivity; sweater production
time among publicly-ranked workers increases by more than 1.5 p.p. on average. This
is equivalent to an average loss of about 5 hours of production per month per worker
during the entire intervention period.?’

The estimates of productivity changes are robust to additional controls. Column
2 adds month fixed effects to the specification in Column 1. The estimates remain
almost unchanged. I introduce further controls in Columns 3-4. Column 3 controls
for a worker’s experience with a particular sweater style and size. It is measured by
cumulative number of jobs in which the worker worked the same sweater style and
size (including the current job). The negative coefficient for this variable indicates
learning by doing. The more jobs a worker completes for the same style and size,
the less time he needs to produce a similar sweater in the next job. Column 4 adds
additional controls on worker characteristics. These controls include workers’ tenure
at the factory (in years, as of the beginning of the intervention), the number of years
they attended school, self-reported index of risk-taking behavior, and attitude towards
competition. Again, the estimates remain robust to the various worker characteristics
reflecting well-balanced randomization.

Figure 2 shows how the intervention affected the distribution of sweater-production
times. Because sweater production times vary by style and size of sweaters, it is dif-
ficult to interpret and compare simple average of sweater production times across
workers. Some styles may take longer to knit than others; bigger sizes are also likely
to take longer than smaller sizes. As a result, average production time of sweaters can
vary across workers because of either or both of worker productivity and allocation of
styles and sizes. To account for the variation in production times because of sweater
characteristics, I regress sweater production times in a given job on style-and-size fixed
effects. The variation in the residuals from this regression reflect job-level variation
in production time per sweater due to variation in productivity across workers.>°

The left panel in Figure 2 shows the distribution of residuals in the pre-intervention

29Production times increase by about 1.8 minutes per sweater. On average, workers produce 168
pieces of sweaters during the intervention period.

39To be precise, the residuals reflect variation in productivity across both workers and jobs. The
residuals can alternatively be estimated while controlling for both style-and-size fixed effects and
job sequence, like in Column 3 of Table 2. This yields almost identical distributions.
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month of January 2016.%! Productivity distributions are identical across the three
experimental arms before the workers are ranked. The right panel, on the other
hand, shows the productivity distributions during the intervention period. Compared
to that for the Control arm, there is a clear rightward shift of the distribution for
Public Treatment. In other words there is an increase in production time, and hence
a decrease in productivity, among publicly-ranked workers all along the productivity
distribution curve. Mirroring results in Table 2, the distribution for Private Treatment
remains largely similar to Control arm.

The difference in productivity between publicly- and privately-ranked workers is
around one p.p. reduction on average. Statistically, the difference is only marginally
insignificant; average p-value ~ 0.15 across the four specifications in Table 2. Im-
portantly, the treatments vary in visibility of ranks which in turn makes any signals
that the workers intend to send more visible and prominent. Potential effects from
intrinsic incentives or motivations from ranks are already accounted for by Private
Treatment.

The strong response to public-ranking, in contrast to private-ranking, suggests
that public nature of the ranks might have induced signaling among publicly-ranked
workers. The net negative difference between the two treatments indicates that strong
negative effects from signaling outweighs any potential positive effects. I now turn to

exploring the source of this negative effect in the following section.

5.2 Two-Audience Signaling

Ranking introduces motivations for two-audience signaling among workers. On one
hand, they may want to signal to the firm and peers that they are high productive
workers. On the other hand, they may worry about being perceived as selfish or keen
to distinguish themselves from their social group if they outrank (and shame) their
group in ranks. They may worry that their social group or friends will impose social
sanctions on them. In order to avoid this, the workers may reduce productivity, lower
their ranks, and signal to their friends that they are socially compatible.

To understand if desire to signal social compatibility explains the productivity
drop among publicly-ranked workers, I first distinguish between workers who have a

need to send this signal and those who do not. To be specific, workers who do not

31 As mentioned earlier, production times are available only from January 2016.
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compete with anyone from their social group do not need to worry about outranking
their group. They have only one audience to signal to - the audience who values
high productive workers. Thus, they are likely to work harder to prove that they are
high productive. Workers who do compete with their friends, on the contrary, have
to simultaneously worry about the second audience - the audience who values their
social compatibility. Therefore, we would expect this latter set of workers to exert
less effort than the former.

Column 1 of Table 3 distinguishes between workers who do not compete with any
of their friends from those who compete with at least one partly by virtue of random
assignment into experimental arms. Compared to similar workers in Control arm,
publicly-ranked workers who do not compete against any friends increase productivity
by more than 4.5 p.p. in response to the ranking. On the other hand, workers who
compete with at least one of their friends are much less productive in response. They
are more than seven p.p. less productive than publicly-ranked workers who do not
compete with a friend.

However, this heterogeneous response among publicly-ranked workers can be driven
by underlying differences in worker characteristics. For instance, workers who are
more social and thus more likely to get a friend randomized into their experimental
arm may also be less productive in general.

For a causal interpretation of the results we must consider the sum of coefficients
for Public and the interaction term. The sum estimates net causal effect of public
ranks on workers who compete with their friends by comparing them with workers in
Control arm who would have also competed with their friends had they been ranked.
The sum reveals that publicly-ranked workers who compete with friends are not only
less productive than publicly-ranked workers who do not compete with friends, they
are also 2.7 p.p. less productive than similar workers in Control arm (p-value<0.02).
Note, we now compare workers of similar characteristics, who are either ranked or
not ranked by chance. Also notice, concerns about social-compatibility signals not
only negate but outweigh the positive impact of productivity signals.

Comparisons of publicly-ranked workers with workers in the Control arm pro-
vides estimates for the total effect of public ranking. The difference in responses
from the two experimental arms may not only be driven by signaling motivations
but also intrinsic motivations from ranks. It is, therefore, more useful to compare

publicly-ranked workers with privately-ranked workers to estimate the effect of sig-
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naling motivations alone. This essentially exploits variation in visibility of ranks and
hence visibility of signals. In the process it accounts for any potential effect from
intrinsic motivations.

Column 2 repeats the exercise in Column 1 but now additionally compares privately-
ranked workers to Control arm. The results indicate that privately-ranked workers
who do not compete against friends increase productivity compared to Control arm,
but by much less than publicly ranked workers. Importantly, workers who compete
with friends do not significantly decrease productivity compared to similar workers
in Control arm.

To be more concrete, Column 3 compares publicly-ranked workers with privately
ranked-workers and directly estimates the effect of making ranks public.>?> Estimates
confirm that publicly-ranked workers exempt from social-compatibility concerns in-
crease productivity by two p.p. compared to similar workers who are privately-ranked
instead. In other words, the incentive to produce a visible signal of high productiv-
ity had a positive effect on workers who need not worry about social-compatibility
signals. In sharp contrast, publicly-ranked workers who might worry about social-
compatibility signals reduce productivity by about 1.7 p.p. compared to similar but
privately-ranked workers.

Is the productivity drop really driven by concerns from outranking friends? Col-
umn 4-6 investigate this question in details. First, Column 4 shows that most of the
productivity drop among publicly-ranked workers happens among workers who find
themselves ranked high among their friends in the first month of treatment. Workers
ranked higher than the median rank within their social group reduce productivity by
nearly two p.p. on average during the entire intervention. The sum of the coefficients
is only marginally insignificant.??

Column 5 provides a more revealing test. Instead of making a binary distinction
between workers who rank above or below median rank among friends, Column 5
tests the effect of distance to the median rank from either above or below. The
results verify that workers are sensitive to rank-distance to the median rank but only

when they are ranked above and not when they are ranked lower.>* Moreover, size of

32The counter-factual arm is shown at the bottom of each column.

33To be clear, the ranks on right hand side of the regressions are from the first treatment letter that
the workers receive at the very beginning of the treatment period (February 2016). The treatment
effects are estimates of productivity changes during the entire intervention period that follows the
letter.

34The difference in the estimated effects of rank-distance from above and below is statistically
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the productivity drop increases with rank-distance. The evidence is consistent with
higher ranks being stigmatized within a social group, while there is no stigma to lower
ranks. Finally, to ensure that the results in Column 5 is not driven by small cell sizes,
Column 6 estimates the effect of rank-distance to median rank on workers who are
ranked higher than the median, by comparing them to workers who are ranked at
the median, ranked lower, or do not compete against friends. Reassuringly, we find a
similar effect of the rank-distance.

The specifications in Columns 4-6 assume that workers care about being close to
the median rank within their social group. Although this is the traditional way to test
conformism in the literature, it requires an assumption that workers want to conform
to the median. Note that the assumption is innocuous since distance to median
is positively correlated with distance to any other location in ranks (e.g. the very
bottom rank among friends). Nonetheless, I test two alternative specifications that do
not require this assumption. First, Column 1 in Table A1 tests how workers respond
to average rank-distance with friends. The higher they are ranked within their social
group, the higher would be this average rank-distance. The alternative measurement
yields similar result - workers reduce productivity when they are ranked relatively
higher than their friends. To test asymmetric response to rank-distance with friends,
Column 2 estimates workers’ response to rank-distance with friends they outrank
and with friends who outrank them. Reassuringly, the results confirm that workers
respond only to rank-distance with friends who are ranked lower than them.

Public ranks introduce two contradicting signaling options for the workers. In-
duced by motivations to signal productivity to their firm and peers, workers increase
productivity. But this happens only among workers who do not compete with any
of their friends. Workers who compete with friends, on the other hand, reduce pro-
ductivity to signal social compatibility to their friends. In particular, these workers
reduce productivity when they outrank at least half of their friends in the first treated
month. Interestingly, not increasing productivity should have been sufficient for the
latter workers to avoid being perceived as socially incompatible. After all, the ranks
in the first treatment letter reflects the status-quo on productivity that existed prior
to the intervention. But in reality, the workers go further and reduce productivity
which suggests the workers had strong social concerns about proving compatibility

to their social group.

significant at 5% significance level.
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6 Robustness Tests

In this Section I conduct several robustness tests to verify that the productivity drop
among publicly ranked workers is indeed in response to getting ranked higher than
their friends. First, a series of placebo tests confirm that (a) productivity among
publicly-ranked workers fall only after ranking starts (b) it is triggered by making
ranks public, and (c¢) it does not happen when friends they do not compete with
(i.e. friends in Private Treatment) are ranked lower. In other words, the evidence is
consistent with the intervention triggering a two-audience signaling problem and the
workers responding accordingly. The next set of results rule out concerns that the
productivity drop is driven by workers’ relative productivity in general, and establish
that the productivity drop is network-specific. The drop is also not explained by
underlying differences in several other worker characteristics. All together, these tests
suggest that the workers reduce productivity in response to getting ranked better than

their friends publicly.

6.1 Placebo Tests

I begin by testing if the heterogeneity in productivity among workers publicly ranked
higher and lower within their social group precedes the intervention. To be specific,
Column 1 of Table 4 tests if workers with a public rank higher than the median among
their friends (in February 2016) have lower productivity than the rest of publicly-
ranked workers in the pre-intervention month of January 2016. This is the same
specification as Column 6 of Table 3 but with pre-intervention production data.®®
Reassuringly, the results indicate that there is no association between distance to
median rank among friends and productivity in pre-intervention period. This is in
stark contrast to the strong negative association as seen earlier in Table 3.

Column 1 compares pre- and post-intervention periods using the same outcome
variable (production times). A caveat, however, is that the ranks that workers re-
ceive in February 2016 and are used on the right-hand side of the specification in
Column 1, are computed from production times in January 2016. Although the
rank-distance computed on the right-hand side are those within a worker’s social

group, and not overall ranks, there is an element of mechanical correlation between

35Because production time of sweaters are available only from January 2016, this restricts us to
only one month of pre-intervention data. Hence, I exclude month fixed effect from this specification.
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left- and right-hand sides of the specification. Nonetheless, we do not observe any
positive association between rank-distance to friends and production times, in the
pre-intervention data as we do in post-intervention data. If anything, the association
is negative reflecting positive correlation between higher productivity and favorable
rank-distance to friends prior to the intervention.

Column 2 uses production earnings from a year predating the intervention as
an alternative measure of pre-intervention productivity. This solves the problem of
mechanical correlation discussed in the previous paragraph. In particular, Column
2 runs the same specification as Column 1 but on monthly production earnings over
February-June 2015.3¢ Note, February-June 2015 match the calendar months of the
intervention period (February-June 2016). This eliminates the risk of seasonality
invalidating our comparison, in case production differs across the experimental arms
in different months of the year.

Column 2 reaffirms the findings in Column 1. Even with an older and longer set
of pre-intervention months there is again no negative association between productiv-
ity and better ranks among friends. Column 3 tests the same specification but with
monthly production earnings from the post-intervention months. There now appears
to be a stronger negative association from the post-intervention months, mirroring
results from Table 3. Note, since the outcome variable is production earnings, a neg-
ative coefficient indicates lower productivity. The estimate in Column 3 is, however,
noisier than the estimates Table 3, as the total number of observations is lower at
month level than at job level.

A second placebo test verifies that productivity drops among better-ranked friends
only when ranks are made public. To do so, Column 4 compares publicly- and
privately- ranked workers against counter-factual workers in Control group. This
is a similar test as Column 2 of Table 3 but now focusing on behavior of better-
ranked friends. Column 3 confirms that privately-ranked workers do not respond to
distance above median rank among friends in the way that publicly-ranked workers
do.

A final placebo test shows that publicly-ranked workers are sensitive to outranking
friends only when they directly compete with them. In the two-audience signaling

problem, workers’ social concerns stem from outranking friends they compete against.

36As a result, baseline productivity is estimated using production earnings from September-
December 2014 instead of January-December 2015.
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If that is true, workers should not respond to differences in ranks with friends they
do not compete with and hence do not outrank. Therefore, Column 5 tests how
publicly-ranked workers respond to distance above median rank among friends in
Private Treatment. The interaction term is small and insignificant. Column 5 adds
rank-distance with competing friends as a control. But the results remain the same.
Estimates in Columns 4 and 5 confirm that publicly ranked workers do not respond

to rank-distance with ”outranked” friends in Private Treatment.

6.2 Endogenous Worker Characteristics

The negative association between productivity and better ranks among friends can be
prone to alternative interpretations. The heterogeneous productivity response among
worse and better ranked friends could be driven by underlying worker characteristics
that is unrelated to signaling social compatibility. I conduct a number of robustness
tests in Table 5 to assuage these concerns.

A primary concern relates to underlying workers characteristics that determine
which workers have only one audience to signal to and those who have two. To be
concrete, a worker has a second audience and therefore needs to signal social com-
patibility only when he competes with friends. In turn, whether a worker competes
with friends depends on both a random chance that his friends were assigned into the
same experimental arm, and how many friends a worker has to begin with. The more
friends he has, the more likely it is that some of them are assigned into the same
experimental arm.

Table 5 presents a number of tests to check if the aforementioned endogeneity
drives our results. First, Column 1 restricts sample to workers who have at least one
friend randomly assigned into the same experimental arm. It then re-estimates the
linear relationship between distance to median rank (from above) among those com-
peting friends and post-intervention productivity. Reassuringly, the negative associa-
tion between such rank-distance and productivity is similar to our previous estimate,
suggesting that our estimate is not driven by endogenous selection of workers playing
to one- or two-audience.

Column 2 uses full sample of workers instead and controls for the total number
of friends a worker reports to have in the baseline survey. It also lets this number

affect publicly-ranked workers differently than it does privately-ranked workers. As
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mentioned earlier, the more friends a worker has the more likely he competes with
some of them. Again, our main estimate remains robust in size and precision. Finally,
Column 3 controls for the total number of friends a worker competes against. It is
a test similar in spirit to the previous test but controls for the actual number of
friends a worker competes with. The estimate of productivity drop remains robust.
Columns 2-3 reconfirm that social popularity of workers by itself does not drive the
productivity drop we observe among publicly-ranked workers.

A second concern is that rank-distance with friends is correlated with a worker’s
own productivity. It is possible that better public ranks led high productive workers
to become less productive for reasons unrelated to signaling social compatibility, such
as complacency. Therefore, in Column 4 of Table 5 I let baseline productivity affect
publicly-ranked workers differently than privately-ranked workers. In particular, I
control for an interaction of workers’ baseline productivity and workers’ treatment
assignment. The estimate of productivity drop among better-ranked friends remains
largely unchanged.

Column 5 presents an alternative test. If publicly-ranked workers reduce produc-
tivity because they are ranked high in general and not because they are ranked high
within their social group in particular, we should observe similar drops in productiv-
ity when the difference in their ranks and that of non-friend peers increases. Column
5 tests this. The estimates, however, suggests that publicly-ranked workers are not
sensitive to rank-distance with peers they are not friends with. The coefficient is close
to zero and insignificant. Column 6 simultaneously tests sensitivity to rank-distance
with both friends and non-friends. While we see a strong negative response to higher
rank-distance with friends, there is no such association with peers workers are not
friends with; if anything there appears to be an inverse relationship.

Figure 3 plots a worker’s baseline productivity against average baseline produc-
tivity of his friends.>” Although there is some variation, the figure suggests that there
is a positive correlation between productivity of a worker and that of his social group.
High productive workers are friends with other high productive workers, and simi-
larly for low productive workers. This positive correlation implies that it is not only
the high productive workers who find themselves ranked better than their friends;
relatively low productive workers may find themselves in a similar situation. In other

words, workers across the whole productivity distribution may find themselves out-

37 As before, baseline productivity is average monthly production earnings of workers in 2015.
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ranking (at least some of) their friends. This also explains why there is not a strong
correlation between productivity in general and rank among friends.

Column 7 controls for both baseline productivity and social popularity of worker
at the same time. Our main estimate remains robust. Finally, to assuage concerns
that the main estimate is driven by other underlying worker characteristics, Column
8 controls for additional observed worker characteristics and their interactions with
Public. These controls include tenure at factory, total number of years a worker
attended school, attitude towards competition, and a self-reported index (on a scale
of 1 to 10) of how risk-loving a worker is. Again, our key estimate remains robust,

although slightly attenuated.

6.3 Alternative Clustering of Standard Errors

The results presented so far in the paper use standard errors clustered at block level.
An alternative possibility is that the standard errors are correlated at worker level.
In Table A2 T re-estimate the key specifications from Tables 2 and 3 clustering
standard errors at worker level instead of blocks. Column 1 shows the estimates
of average treatment effects from Table 2. Column 2 tests how workers, in both
Public and Private Treatments, behave in response to competing with at least one
friend, when compared to similar workers in Control arm. Column 3 estimates a
similar specification but with a direct comparison of Public and Private Treatments.
Finally, Columns 4-5 test how publicly-ranked workers respond to distance to median
rank among their friends. All the results remain robust and yield similar statistical

precision when standard errors are clustered at worker level.

6.4 Spillover Effect on Privately-Ranked Workers

Because workers were randomly assigned to experimental arms at an individual level,
and workers work at close proximity to each other, a legitimate concern is about
spillover effects across experimental arms. Because we compare publicly-ranked work-
ers with privately-ranked workers for most of our analysis, we may be particularly
concerned about spillover effect on the latter. For instance, we may be concerned that
privately-ranked workers may share information about their ranks with their peers
to imitate publicly-ranked workers, and as a result behave more like publicly-ranked

workers. Note, ex ante, this would only make it more difficult to find a difference in
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treatment effects between publicly- and privately-ranked workers ex post. As such,
the treatment effects estimated in earlier tables are likely to be lower-bound estimates
of the true effect.

However, it would be a concern if there were positive spillover effects from publicly-
ranked workers to privately-ranked workers. In other words, if privately-ranked work-
ers increase productivity because they work beside publicly-ranked workers, we would
be over-estimating the productivity drop among publicly-ranked workers in response
to ranking. To test precisely this concern, the experimental design instilled a random
variation in the density of publicly-ranked workers within each block. Eight of the 15
blocks were randomly selected to have a higher share of workers assigned to Public
Treatment (Public-Intensive Blocks), while the remaining seven would have a higher
share assigned to Private Treatment (Private-Intensive Blocks). The Control arm
had a third of the workers in each block.?® If there were spillover effects from Public
Treatment to Private Treatment, we would be able to test this by comparing responses
of privately-ranked workers when they have a high number of publicly-ranked peers
around them and that when relatively less of their peers are publicly-ranked.

Column 1 of Table A3 estimates average treatment effect on privately-ranked
workers while distinguishing between workers in Private- and Public-Intensive Blocks.
The counterfactual workers in this test are the Control arm workers. A positive but
highly insignificant coefficient for the interaction term of Private and an indicator
variable for Public-Intensive Block suggests that privately-ranked workers in Public-
Intensive Blocks behave almost similarly to those in Private-Intensive Blocks. If
anything, privately-ranked workers with relatively higher number of publicly-ranked
workers in their blocks reduce productivity just like the latter. A positive coefficient
for the indicator variable reflects a similar behavior among Control arm workers in
Public-Intensive Blocks. Overall, Column 1 suggests that there are no strong spillover
effects from Public Treatment to the other arms. If anything, having more publicly-
ranked workers around led to an overall decrease in productivity among privately-
ranked workers, which only attenuates the differences between publicly- and privately-
ranked workers.

Column 2 and 3 test if privately-ranked workers in the two types of blocks respond
differently to rank-distance to median rank among friends - the key behavior that

drives productivity differences among privately- and publicly-ranked workers. The

38See Section 4.1 for more details about the experimental design.
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evidence suggest otherwise. Compared to similar workers in Control arm, privately-
ranked workers in neither Private- nor Public-Intensive Blocks react to rank-distances
with friends. In fact, the estimated coefficients in the two sets of blocks are very low
and similar in magnitude to each other. Again, this points against any spillover effect

of Public Treatment on privately-ranked workers.

7 Tests Of Mechanism

Having established that workers reduce productivity in response to publicly outrank-
ing their friends, we now turn to investigating the reason behind it. Absence of such
behavior among privately-ranked workers point towards concerns about perceived
social compatibility as the underlying reason. Workers may worry that publicly out-
performing their friends, and perhaps shaming them in the process, may make them
look selfish and socially incompatible and lead to social sanctions from their friends.

There are two reasons why workers may fear social sanctions. First, a perceived
attempt at differentiating themselves from their friends (”acting white”) in terms
of productivity may offend their friends. A second but somewhat related concern is
that of imposing a direct and negative externality on their friends by suppressing their
ranks. Because ranking is a zero-sum game, a worker ranked higher means someone
else is ranked lower. Workers may fear that imposing this negative externality on
their friends will make them look selfish. In either of these cases, relatively higher
ranked workers among their friends would reduce productivity to signal that they are
not selfish or not trying to stand out from their social group; in other words, workers
would reduce productivity to signal social compatibility.

I exploit variation in the composition of a worker’s network to distinguish between
the two mechanisms. Using variation in the rank-location of friends, relative to a
worker’s own, I show that workers reduce productivity only more of their friends are
located farther down from them in ranks. On the other hand, the workers increase
productivity when more of their friends are located closer to them, precisely when
a reduction in productivity could improve their friends’ ranks. Also, the reduced
productivity among publicly-ranked workers does not translate into better ranks of
their friends. All the evidence suggest that workers are not concerned about the
externality their effort imposes on their friends but are rather worried about ranking

too far better than their friends. It is this latter concern that makes them reduce
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their effort and productivity and conform to the ranks of their friends.

7.1 Conformity vs Externality

To understand whether publicly-ranked workers reduce effort to conform to the ranks
of their friends or to internalize the negative externality they impose on them, I
exploit composition of a worker’s network. A worker imposes negative externality on
a friend only when he suppresses his friend’s rank. This is more plausible when his
friend is ranked close enough that marginal changes in effort can affect the friend’s
rank. In other words, if a worker is concerned about imposing negative externality on
his friends he would be concerned more when he has friends ranked lower and close
to his own rank. On the contrary, if a worker is concerned about being perceived as
distinguishing himself from his group, he would be more concerned when his rank is
better than his friends by a substantial margin. I take cue from this observation and
exploit the composition of a worker’s social group to understand which of the two
mechanisms is at play.

To be specific, Figure 4 plots how publicly-ranked workers respond when friends
they outrank are ranked closer to them as opposed to farther. The figure plots
productivity changes among publicly-ranked workers, compared to privately-ranked
workers, when they outrank a friend by a rank-distance of 0-20, 20-40, 40-60, or 60
and above. Interestingly, a publicly-ranked worker does not decrease productivity
when he outranks an additional friend by a close margin - precisely when he could
have affected his friend’s rank relatively easily. If anything, having additional friends
ranked lower but within 20 rank-distances tends to increase productivity. On the
other hand, as he outranks more and more friends by a bigger margin, beyond 40
ranks to be precise, he starts to respond by decreasing his productivity.

Column 1 of Table 6 presents the same results but aggregating outranked friends
into only two groups - friends ranked either within a distance of 40 ranks or at a
distance farther away. In line with Figure 4, most of the productivity drop happens
when workers have friends ranked far away from them. Column 2 additionally controls
for the number of peers a worker has in total. This ensures that we exploit changes
in number of friends in the two bins while holding total number of friends constant.
We get virtually similar results.

Columns 1-2 suggests that workers reduce productivity only when they outrank
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their friends by big margins. The fact that they do not reduce productivity when
they compete neck-to-neck with their friends suggests that workers may not care
about the externality they impose on their friends. But in principle, reduction in
productivity when outranking friends by big margins could also be consistent with
internalizing externality. When they outrank their friends by big margins, they would
have to reduce their productivity by big margins to overturn rank-differences with
their friends.

Column 3 therefore tests whether the reduced productivity shown in Columns
1-2 translate into more friends getting ranked higher. The outcome variable is the
difference between number of friends who get ranked lower in each treated month and
the number of friends who got ranked lower in the very first treated month (February
2016).%° Taking the difference computes within-worker changes in the number of
outranked friends (baseline versus later months) and allows us to control for cross-
sectional differences in the number of outranked friends. The results in Column 3
suggest that productivity drop did not in fact translate into better relative ranks for
friends on an average.

Nonetheless, the reduced productivity did translate into lower ranks for the work-
ers. Column 4 shows that the reduction in productivity with each additional out-
ranked friend at rank-distance higher than 40 leads to a drop in rank-percentile by
about 5 percentiles. I use rank-percentile instead of actual ranks as the outcome vari-
ble since, for the same rank-percentile, actual ranks can differ because of differences
in size of experimental arms (see Table 1). Anderson’s Sharpened Q-values, reported
at the end of the column, show that this result is robust to multiple hypothesis testing
(Anderson (2008)).

Finally, Column 5 shows that lower productivity and lower rank-percentiles did
lead to lower average rank-distance with friends during the intervention period. The
outcome variable is average rank-distance with all competing friends in a given treated
month. Although a little noisy, the estimates show that each additional friend ranked
lower and farther away leads to a decrease in rank-distance with all friends.

In summary,the evidence in Table 6 is consistent with workers reducing their
productivity only when they are ranked distant from their social group. Because

similar response does not occur when friends are ranked lower but close, combined

39This includes the ranks computed based on production in June 2016. Hence, we have five
months’ of data as we did with productivity as outcome.
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with the fact that the workers do not reduce productivity enough to go below their
friends’ ranks suggest that the productivity drop among publicly-ranked workers is
not driven by concerns about externality. Furthermore, the productivity drop do
translate into lower ranks and hence lower rank-distance with friends. This again
supports the hypothesis that workers reduce effort to merely lessen the gap with in

ranks with their friends.

7.2 Alternative Explanations

It is difficult to imagine many alternative explanations of the results that fit all the
evidence presented so far. Nonetheless, there remains a few that require careful
consideration.

A prime concern stems from the fact that Public and Private Treatments vary not
only by making a worker’s rank known to others, but also by making others’ ranks
known to him. A plausible alternative explanation, therefore, is that the drop in
productivity among publicly-ranked workers is driven by new information about peers’
relative productivity. It is plausible that upon knowing peers’ ranks, the relatively
high productive friends realize that they are doing unexpectedly better than their
social group. More generally, complacency from getting a better-than-expected rank
may lead to resting on their laurels.

If workers were complacent from positive surprises after learning their own ranks
(irrespective of their peers’) this behavior would also be present among privately-
ranked workers. Since we take the difference in responses between publicly- and
privately- ranked workers, we account for any effect from updating one’s belief about
his own rank. Nonetheless, Column 1 of Table 7 controls for the difference between
the workers’ prior beliefs about their rank and the actual rank that they received
at the beginning of the intervention. The former information was collected during
baseline survey. In particular, I control for a binary variable that identifies whether
a worker received a rank better than his prior belief, and let this affect publicly-
and privately-ranked workers in different ways. Although there is an additional effect
of the positive surprise on publicly-ranked workers, our main coefficient of interest
remains robust.

Next, I test the effect of new information about peers’ ranks. During the baseline

survey workers made a comparison of their productivity with respect to each of the
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other workers in their blocks. This helps to compute the number of friends a worker
had predicted to be relatively more productive at baseline, but later found out other-
wise from the ranks. The more comparisons a worker got wrong during the baseline
survey, more is the new information that he receives from public ranks. Column 2 in
Table 7 controls for this new information. Our key estimation of effect from distance
to median rank remains robust. However, in line with the results in Table 6, workers
may rest on their laurels only when their friends are ranked really far away. Column
3 in Table 7 retests the specification of Column 1 of Table 6 but controlling for new
information from ranks. Again, we find that our previous estimates are unaffected.

Alternatively, is it possible that workers colluded between each other to reduce
productivity? One reason why it would be of general interest to reduce productivity
is to bargain for higher piece rates for the sweaters. This is known as ratchet effect.
Making ranks public would certainly make such collusion easier. However, if workers
reduced productivity to affect piece rates we are likely to observe this drop only
among the most productive workers. Instead, Figure 2 and Table 5 document a drop
all along the productivity distribution. Furthermore, publicly-ranked workers respond
negatively only when they are ranked higher within their social group, and are not
sensitive to outranking peers they are not friends with. If ratchet effect were at play
it is unlikely to depend on social relationships.

Nonetheless, social relationships may be linked with ratchet effect in that it might
be easier to coordinate and enforce collusion within social groups. For instance easier
communication among friends may help to verify and enforce collusion. To test if
that is the case, I check how workers respond to outranking peers that they are not
friends with, but they often interact with during work. If communication with social
group is the underlying reason that drives the productivity drop we would expect to
observe somewhat similar patterns with peers workers often interacts with. Therefore,
Column 4 of Table 7 computes distance to median rank among such peers, and finds
no negative effect from that distance when workers rank higher than this median.
Column 5 re-introduces rank-distance with friends in this specification. The original
key estimate remains robust, whereas the coefficient for rank-distance to non-friend
peers a worker frequently interacts with becomes further attenuated.

Finally, altruism is also an unlikely underlying mechanism driving our results.
Altruism in this context would reflect workers feeling bad about their outranked

peers. However, if altruism were the driving mechanism it would affect the workers
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more when they impose a negative externality on their friends by suppressing the

friends’ ranks. Results in Table 6 are inconsistent with this pattern.

8 Cooperation Among Workers

We have so far explored the effect of ranking on worker productivity. But it is
conceivable that ranking may affect other outcomes that may also be of interest to
the firm. One such outcome that can be strongly affected by competition among
workers is social cohesion.

To understand whether competition among workers affect social cohesion among
workers, I test how cooperation among workers change because of the intervention.
Ground members of the research team observed and recorded instances of cooperation
among the knitting workers starting from shortly before the intervention. Workers
were randomly selected into 20-minute windows during which a research team member
observed the selected workers and their interactions with their peers. The member
observed the workers from a distance in order not to affect the workers’ behavior. If
a worker engaged into an interaction with a peer in order to either provide help or
receive help regarding sweater production, it is recorded as an instance of cooperation.

Figure 5 plots the probability that a worker engaged in at least one instance
of cooperation with his peers during a 20-minute slot in which he was observed.
An underlying linear probability model predicts the probabilities conditional on the
treatment assignment of the workers. The left panel in the figure reports the estimated
likelihood of cooperation during the pre-intervention period while the right panel does
the same for post-intervention period.

The left panel in Figure 5 shows that there was about 15% chance that a worker
in any experimental group would be engaged in at least one instance of cooperation
during an observed slot. The probabilities are computed from a total of 458 observed
slots observed during late December 2015 and January 2016. Although there is some
variation in estimated likelihood of cooperation across the experimental arms the
differences are statistically highly insignificant.

The right panel stands in stark contrast. The ranking clearly had an effect on
cooperation among workers. There are two patterns in the data that deserves a
note. First, the intervention reduces likelihood of cooperation among workers by at

least half for any experimental group, including the Control arm. The reduction of
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cooperation among Control group workers is particularly interesting, as it implies that
cooperation fell among all workers and not just within those engaged in competition
for ranks. One explanation for this pattern might be that treated workers reduce
cooperation in general (and not only with other competing workers) and thus they
cooperate less with Control workers too. In any case, competition on the work floor
seems to have undermined cooperation among workers.

A before-after comparison of cooperative behavior is prone to seasonality effects.
Differences across experimental arms in the post-intervention period, however, can
shed further light on the effect of the intervention while holding time-effects constant.

The right panel in Figure 5 illustrates the effect of the intervention on the workers
who compete on ranks. The probability that a publicly-ranked worker engages in at
least one instance of cooperation is nearly half of that for a Control group worker in the
post-intervention period. The difference is statistically significant at 5% significance
level. Privately-ranked workers also show a decline but not by as much as publicly
ranked workers do. The estimates are derived from a total of 1039 observations made
during the treated months. It is important to note that the reduction in cooperation
induced by ranking intervention is likely to be a lower-bound of the true effect as
cooperation among Control-arm workers were also clearly reduced because of the
intervention.

Evidence from cooperative behavior among workers suggest that the social cohe-
sion between workers might have been adversely affected by making workers compete
with one another. It is surprising as, on the other hand, workers sacrifice productivity,
and hence part of their income, to appear socially compatible in the post-intervention
months. It is possible in principle that workers still help their friends as much as they
did before (or even more), but reduce cooperation with other peers. In other words,
workers might redistribute help from non-friend peers to friends. Insufficient fre-
quency of cooperation before the intervention combined with a further reduction in
cooperation among publicly-ranked workers in the post- intervention period make it

difficult to probe this any further.

9 Conclusion

Existing literature suggests that status incentives, in the form of performance-based

ranks, can increase worker productivity. However, the evidence in this paper indicates
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that instead of responding to such incentives workers reduce productivity to conform
to the level of productivity of their social groups. A novel experimental design with
private and public ranking, along with detailed baseline data on workers’ social net-
work, help to show that social conformity can strongly counteract the positive effects
of status motivation.

The evidence in this paper suggests that firms should seriously assess how an
incentive structure interacts with social preferences of workers in the workplace. In a
world with complex combination of incentives, social incentives can often counteract

other positive performance incentives and make the latter ineffective.
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Figure 1: Workers Compare Productivity
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Note: The figure shows that it is common for knitting workers to compare their productivity
with their peers’. It reports worker responses from a baseline survey, which asked workers if they
compared themselves with their peers in terms of productivity, and their predictions about relative

productivity with those peers.

Figure 2: Average Production Time Per Sweater
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Note: The figure reports residuals from regression of average knitting time of sweaters while con-
trolling for style-and-size fixed effects. The residuals reflect style-and-size adjusted variation in
production times of sweaters across workers and jobs. Left panel in the figure shows distribution of
the residuals for each experimental arm in the pre-intervention month of January 2016. Right panel

shows the same for post-intervention months of February-June 2016.
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Figure 3: Average Production Earnings of Workers and their Friends
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Note: The figure shows that a worker’s own productivity (horizontal axis) is positively correlated
with average productivity of his friends (vertical axis) at baseline. Productivity is measured with
average monthly production earnings over 12 months in the year before the intervention (January-
December 2015).

Figure 4: Productivity Effect of an Additional Outranked Friend
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Note: The figure reports changes in average production time of sweaters among publicly-ranked
workers, compared to privately-ranked workers, in response to an additional friend ranked lower at
baseline. Horizontal axis shows the rank-distances by which the workers outranked their friends.
Vertical axis reports the estimated productivity change in response. The estimates are derived from
an underlying regression of production times on the number of friends a worker outranks by specific
distances, grouped together as bins of rank-distances shown on the horizontal axis. Vertical lines on
top of the bars depict 95% confidence intervals around the estimates.
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Figure 5: Cooperation Among Workers
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Note: The figure reports the likelihood of a worker engaging in an instance of cooperation with
his coworkers. Workers were observed in 20-minute slots, during which the number of instances a
worker either helped a peer or was helped by a peer was recorded. Workers were randomized into
a given slot. Vertical axis reports the marginal likelihood that a worker engaged in at least one
instance of cooperation in a given slot. It is estimated from a linear probability model. Left panel
shows the estimates for pre-intervention months (December, 2015 and January, 2016). The estimates
are not statistically different across the experimental groups at traditional significance levels. Right
panel shows the estimates for post-intervention months (February-June, 2016). The difference in
the estimated likelihood between Public Treatment and Control group is statistically significant at
5% significance level. Errors are clustered at worker-level.
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Table 1: Key Descriptive Statistics

(1) (2) (3) CONEN )

Control  Private Public (1-2)  (1-3)

Number of Workers 125 117 124
Mean Mean Mean

Worker Characteristics
Age 30.63 30.47 30.93 -0.15 0.3
Years Attended School 7.82 7.6 7.4 -0.22  -0.42
Tenure 5.34 5.45 5.29 0.11  -0.05
Risk 5.54 5.57 5.68 0.03 0.14
Competitive 0.45 0.5 0.42 0.05 -0.03

Production
Production Time Per Sweater at Baseline (mins) 86.51 88.37 85.46 1.86 -1.05
Monthly Production Earnings at Baseline (BDT) 11039.91 11019.75 11070.69 -20.16 30.78

Social Network
# Workers in Block 24.55 24.61 24.63 -0.05 -0.08
# Friends 11.48 10.49 12.44 -0.99  0.96

Note: The table reports key descriptive statistics for each experimental group. The last two
columns report the differences in mean between control and the treatment groups. *, **, and ***

indicate that when the difference is tested against a null of zero, the null is rejected at 10%, 5%
and 1% significance level respectively.
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Table 2:

Average Treatment Effect of Ranking

(1)

(2)

(3) (4)

Ln(Time) Ln(Time) Ln(Time) Ln(Time)
Public 0.0182* 0.0181* 0.0179* 0.0186*
(0.0109) (0.0107) (0.0103) (0.0107)
Private 0.0061 0.0055 0.0054 0.0059
(0.0124) (0.0124) (0.0123) (0.0136)
Job Sequence -0.0228***  _(.0225%**
(0.0027) (0.0027)
Observations 22,870 22,870 22,870 22,787
Adjusted R-squared 0.2926 0.2972 0.3053 0.3069
Private=Public [0.182] [0.142] [0.127] [0.160]
Baseline Productivity Yes Yes Yes Yes
Style-Size FE Yes Yes Yes Yes
Month FE No Yes Yes Yes
Additional Controls No No No Yes

Note: Ln(Time) is logarithmic transformation of the
produce a sweater in an assigned job. Public and Private refer to Public and Private Rank
Treatments respectively. Baseline Productivity is average monthly production earnings in 2015,
Style-Size FE are fixed effects for combinations of styles
and sizes of sweaters. Job Sequence is the cumulative number of jobs in which a worker pro-
duced sweaters of a given style and size.
as of baseline, total number of years a worker attended school, and measures of attitudes to-

the year prior to the intervention.

wards risk and competition.
X Rk xkk
) )
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number of minutes a worker takes to

Additional Controls include tenure at the factory

Standard Errors are bootstrapped and clustered at block level.
indicate statistical significance at 10%, 5% and 1% significance levels respectively.
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Table 7: Alternative Explanations

1) (2) ®3) (4) (5)
Ln(Time) Ln(Time) Ln(Time) Ln(Time) Ln(Time)

Public 0.0107 -0.0035 0.0021 0.0072 -0.0016
(0.0135)  (0.0106)  (0.0154)  (0.0081)  (0.0106)
Public * Distance to Median Rank Among Friends from Above 0.0108%*  0.0093** 0.0092**
(0.0049)  (0.0042) (0.0046)
Public * (Number of Outranked Friends at Rank-Dist. <=40) -0.0063
(0.0081)
Public * (Number of Outranked Friends at Rank-Dist. >40) 0.0223**
(0.0091)
Public * 1(Underestimated Own Rank) -0.0491%*
(0.0207)
Public * Number of Friends Incorrectly Predicted as More Productive 0.0087 0.0064
(0.0106)  (0.0108)
Public * Dist. from Abv. to Med. Rank Among Non-Fr. Peers Talks with 0.0051 0.0015
(0.0041)  (0.0045)
Observations 14,714 14,950 14,950 14,950 14,950
Adjusted R-squared 0.2938 0.2936 0.2939 0.2929 0.2932
Baseline Productivity Yes Yes Yes Yes Yes
Style-Size FE Yes Yes Yes Yes Yes
Month FE Yes Yes Yes Yes Yes
Counterfactual Private Private Private Private Private

Note: Ln(Time) is logarithmic transformation of average time (minutes) a worker takes to pro-
duce a sweater in a given batch. Public and Private refer to Public and Private Rank treat-
ments respectively. Distance to Median Rank Among Friends from Above is rank-distance to
the median rank among a worker’s friends when the worker is ranked higher than the me-
dian rank. 1(Underestimated Own Rank) is a dummy variable that takes value 1 if a worker
received a rank in the first treated month that was better than what he predicted for him-
self at baseline. Number of Friends Incorrectly Predicted as More Productive is the number
of friends a worker thought were more productive than him at baseline. Dist. from Abv. to
Med. Rank Among Non-Fr. Peers Talks with is the rank-distance to median rank among non-
friend peers who a worker frequently interacts with during work, provided the worker is ranked
higher than the median rank. Baseline Productivity is average monthly production earnings in
2015, the year prior to the intervention. Style-Size FE are fixed effects for combinations of
styles and sizes of sweaters. Standard Errors are bootstrapped and clustered at block level.
kKRR indicate statistical significance at 10%, 5% and 1% significance levels respectively.
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Appendix

Figure Al: Sweater Knitting at Factory

'y <)

Note: The figure shows a worker operating a manual knitting machine to produce a sweater part.

r Knitting a

Figure A2: Sweate
' e |

RN

t Factory

Note: The figure shows a knitted sweater part in the process of production.
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Table Al: Alternative Measurements & Heterogeneity

(1) 2) 3) (4)
Ln(Time) Ln(Time) Ln(Time) Ln(Time)

n(Friends) n(Friends)
<Median  >Median

Public 0.0122 -0.0127 -0.0056 0.0004
(0.0091)  (0.0206) (0.0144) (0.0180)
Public * Mean Rank-Distance with Friends 0.0058%**
(0.0025)
Public * Mean Rank-Distance with Outranked Friends 0.0112%*
(0.0048)
Public * Mean Rank-Distance with Outranking Friends -0.0008
(0.0037)
Public * Distance to Median Rank Among Friends from Above 0.0099*** 0.0094
(0.0037) (0.0089)
Observations 14,950 14,950 7,678 7,272
Adjusted R-squared 0.2934 0.2937 0.2980 0.2881
Outranked = Outranking 0.00700
Baseline Productivity Yes Yes Yes Yes
Style-Size FE Yes Yes Yes Yes
Month FE Yes Yes Yes Yes
Counterfactual Private Private Private Private

Note: Ln(Time) is logarithmic transformation of average time (minutes) a worker takes to pro-
duce a sweater in a given batch. Public and Private refer to Public and Private Rank treat-
ments respectively. Mean Rank-Distance with Friends is average rank-distance with friends
based on ranks provided in the first treated month. Qutranked Friends refer to friends who
were ranked lower than a worker in the first treated month; Outranking Friends were friends
who were ranked higher. Distance to Median Rank Among Friends from Above is rank-
distance to the median rank among a worker’s friends when the worker is ranked higher
than the median rank. Baseline Productivity is average monthly production earnings in 2015,
the year prior to the intervention. Style-Size FE are fixed effects for combinations of styles
and sizes of sweaters. n(Friends) is the number of friends who were randomized into the

same experimental group. Standard Errors are bootstrapped and clustered at block level. *
k% kokk

)
indicate statistical significance at 10%, 5% and 1% significance levels respectively.
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Table A3: Spillover Effect

(1) (2) (3)
Ln(Time)  Ln(Time) Ln(Time)

Prvt. Inten. Pub. Inten.

Private 0.0039 0.0058 0.0254

(0.0191) (0.0206) (0.0256)
Private * 1(Public Intensive Block) 0.0115

(0.0257)
1(Public Intensive Block) 0.0107

(0.0162)
Private * Distance to Median Rank Among Friends from Above -0.0019 -0.0022

(0.0072) (0.0086)

Observations 15,217 8,239 6,978
Adjusted R-squared 0.2922 0.3081 0.2721
Baseline Productivity Yes Yes Yes
Style-Size FE Yes Yes Yes
Month FE Yes Yes Yes
Counterfactual Control Control Control

Note: Ln(Time) is logarithmic transformation of average time (minutes) a worker takes to pro-
duce a sweater in a given batch. Private refer to Private Rank treatment. Put. Int. refers to
Private Rank Treatment intensive blocks. Pub. Int. refers to Public Rank Treatment intensive
blocks. Distance to Median Rank Among Friends from Above is the rank-distance to this me-
dian rank if a worker is ranked higher than the median rank. Baseline Productivity is average
monthly production earnings in 2015, the year prior to the intervention. Style-Size FE are fixed
effects for combinations of styles and sizes of sweaters. Standard Errors are clustered at worker
level. *, ** ***indicate statistical significance at 10%, 5% and 1% significance levels respectively.
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