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Abstract

This dissertation comprises three chapters in the fields of applied microeconomics. The first
chapter, co-authored with Reshmaan Hussam, uses a field experiment in rural Bangladesh
to provide empirical evidence of behavioral transmission. Behavior change programs often
assume positive transmission of behavior across contexts and therefore evaluate effects only
at the site of intervening. We randomize an edutainment program in Bangladeshi schools
to trace school-to-home transmission of handwashing and find that children are induced to
wash more at school but less at home. This negative transmission impacts non-school days
and other household members, yielding a net negative effect of the program. We replicate
the conceptual experiment by randomizing the proportion of students receiving handwashing
resources at home and tracking home-to-school transmission. Children induced to wash more
at home likewise wash less at school. We propose crowd-out and cue-based habit formation as
the potential mechanisms that may explain the negative transmission we find.

In the second chapter, I examine how women running for office affect the donations
to, and the voting of, the competing candidates. Using a regression discontinuity design
that exploits close primary races, I estimate the impact of women running for the U.S.
House of Representatives office between 1980-2014 on the competing candidates. I find that
Republican candidates receive more support from socially conservative groups when they
run against Democratic women versus men. This impact lasts beyond the election and the
winning Republican candidates continue to vote more conservatively on reproductive rights in
Congress. Democratic candidates show no change in campaign finances but vote more liberally

on women’s issues after running against Republican women versus men. These results suggest
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that the presence of women on the ballot may lead to a backlash against the very policy issues
they stand for. Running but failing to win office may be costly for women, making the effort
toward political representation a double-edged endeavor.

The third chapter, co-authored with Raffi E Garcia, studies how firms adjust their
employment decisions around the time of big change. We use an extensive database of Chilean
manufacturing plants to study how newly exporting firms change their labor structure and
gender composition around the time of entry into the exporting market. We adopt a staggered
difference-in-differences design with heterogeneous treatment effects and find that entrants’
decisions around the time of entry differ from the long-run decision paths of the exporters.
We find that while exporters tend to employ more labor relative to non-exporters across
different categories of labor including owners and directors, permanent white-collar, permanent
non-white-collar, and female labor, new exporters do not adopt these behaviors around the
period of entry, supporting learning through experience under the existence of sunk costs to

exporting.

iv



Contents

Title Page . . . . . . . e i
Copyright . . . . . . o e ii
Abstract . . . . . . . iii
Table of Contents . . . . . . . . . . . . . . e v
Acknowledgments . . . . . . . . .. e xi
Dedication . . . . . . . . . e e e xii
Negative Behavioral Transmission 1
1.1 Introduction . . . . . . . . . . . . e e
1.2 Experimental Design . . . . . . . . ... L oo 10
1.2.1 Study sample and context . . . . . . ... ... Lo 10
1.2.2 Dispenser and soap features . . . . . . . . . . ... ... ... .. 10
1.2.3 Treatment groups and randomization. . . . . . .. ... ... ... .. 11
1.2.4 Identification of effects . . . . . . . . . . . ... ... ... .. 14
1.3 Methods . . . . . . . . . e 16
1.3.1 Outcomes . . . . . . . . 16
1.3.2 Data collection and timeline . . . . . . . ... ... ... ... ..... 17
1.3.3 Empirical strategy . . . . . . . .. . o 19
1.4 Results. . . . . . . . e 21
1.4.1 Balance . . . . . . . . e 21
1.4.2  School edutainment treatment effect . . . . . . .. .. ... ... ... 22
1.4.3 School-to-home transmission effect . . . . . . ... ... ... ... .. 22
1.4.4 Home-to-school transmission effect . . . . . . ... ... ... .. ... 27
1.4.5 Underlying mechanisms . . . . . . . . ... ... ... .. ....... 29
1.4.6 Potential confounds . . . .. ... ... .. ... ... ... 37
1.4.7  Self-reported knowledge and behavior . . . . ... ... ... ... .. 42
1.4.8 Impactson health . .. .. .. ... ... ... ... ... ...... 45
1.5 Conclusion . . . . . . . . . e 47



2 When Women Run: Double-Edged Effects of Political Representation 49

2.1 Imtroduction . . . . . . . . . L 49
2.2 Data . . . .. e e 99
2.2.1 U.S. House rlection tesults . . . . . . . .. .. ... ... ... ... 55
2.2.2  Measures of political orientation . . . . .. ... ... ... 57
2.3 Impact on Donations . . . . . . . . . . . ... 62
2.3.1 Identification assumption . . . . . . . . . ... ... 64
2.3.2 Resultson donations . . . . . . . .. ... Lo 64
2.4 Impact on Congressional Votes . . . . . .. .. .. .. .. ... .. ..., 71
2.4.1 Empirical framework . . . . . . ... ... 72
2.4.2 Estimationpart 1 . . . . . .. ... L 73
2.4.3 Estimationpart 2 . . ... .. ... oo 74
2.4.4 Results on Congressional votes . . . . . . .. ... ... ... ... .. 77
2.5 Conclusion . . . . . .. L 83

3 Big Decisions, Labor Structure, and Female Employment: Evidence from

New Exporters 85
3.1 Introduction . . . . . . . . . . . . . . 85
3.2  Conceptual Framework: Decision to Export . . . . .. .. .. ... ... ... 89
3.3 Data . . . . . 91
3.4 Empirical Methods . . . . . . . . ... 95
3.4.1 Staggered difference-in-difference . . . . . . ... ... oL 95

3.4.2 Exogenous shocks . . . . .. ... ... 97

3.5 Results and Inferences . . . . . . . . . ... L 99
3.5.1 Productivity . . . .. .. 99

3.5.2 Laborstructure . . . . . . . .. ... e 102

3.5.3 Female employment . . . .. .. ... ... ... 0. 105

3.5.4 Impact of macroeconomic changes . . . .. ... .. ... ....... 106

3.6 Conclusion . . . . . . . . . . .. 109
References 113
Appendix A Appendix to Chapter 1 123
A.1 Supplementary Tables . . . . . . . ... ... ... 123
A.2 Supplementary Figures . . . . . . . . . ... 130
A.3 Endline Survey Questions . . . . . . ... ... 132
A.4 Deviation from the pre-analysisplan . . . . . .. ... ... ... ... .. .. 133

vi



Appendix B Appendix to Chapter 2 135

B.1
B.2
B.3
B4
B.5

Balance Test . . . . . . . . .. e 136
Supplemental Analysis on Impact on Donations . . . . . ... ... ... ... 137
Deriving the Impact on the Conditional Outcome . . . . . . . ... ... ... 143
Supplemental Analysis on Impact on Votes . . . . ... ... ... ... ... 145
Nominate SCores . . . . . . . . . . . e e e 149

vii



1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8

2.1
2.2
2.3

2.4

2.5
2.6
2.7

3.1
3.2
3.3
3.4
3.5
3.6
3.7

Al
A2
A3

List of Tables

Edutainment treatment at schools . . . . ... ... ... ... ........
Edutainment treatment at households . . . . . .. ... ... ... . .....
Saturation treatment at schools . . . . . . . . . ...,
Edutainment treatment effect at households throughout the day . . .. . ..
Pre-post analysis of edutainment treatment . . . . . ... ... ... ... ..
Intrahousehold substitution of soap in follow-up survey . . . . . . .. ... ..
Endline measures of edutainment treatment . . . . . . .. .. ... ... ...
Child health measures . . . . . . . . . . . . . . .. .

U.S. House general election candidates in 1980-2014 . . . . . . . . ... ...
Summary statistics . . . . . ... L
Impact of female opponent on the number of single-issue organizations support-
ing male candidates’ general election campaign . . . . .. .. ... ... ...
Impact of female opponent on the amount the single-issue organizations donate
to male candidates’ general election campaign . . . . .. ... ... ... ..
Impact of female opponent on competing candidate probability to win . . . .
Impact of female opponent on legislators’ voting behavior in Congress

Bounds on the impact on the voting score on women’s issues for Democratic

legislators, conditional on winning . . . . . .. ... ... ... ... ...

Descriptive statistics . . . . . . . . .. L
Summary statistics and exporter premia . . . . . .. ..o
Entrant behavior on productivity . . . . . . ... ... o oL
Entrant behavior on labor structure . . . . . . .. ... ... . ..
Entrant behavior on female employment . . . . . . ... ... ... ... ...
Impact of macro shocks on labor structure . . . . . . . .. ... ... ... ..

Impact of macro shocks on female employment . . . . . . ... ... ... ..

Descriptive statistics . . . . . . . . ..
Balance for edutainment treatment . . . . . . ... . ... L.

Balance for saturation treatment . . . . . . . . . . . ... L ...

viii

25
27
28
32
39
41
43
46

o7
61

69

70

74
80



A4
A5
A6

B.1

B.2

B.3
B4

B.5

B.6

B.7

B.8

B.9

Edutainment and saturation treatment effect at school by phase . . ... ..
Edutainment treatment effect at households by phase . . . . ... ... ...

Hourly edutainment treatment effect at households . . . . . . ... ... ...

Impact on the number of single-issue organizations supporting candidates’
general election campaign, with a breakdown of organizations . . . . . . . ..
Impact on the number of single-issue organizations that support Republican
candidates’ general election campaign, by incumbency status . . . . .. . ..
Impact on the number of single-issue organizations supporting all candidates
Impact on the number of single-issue organizations supporting candidates, using
half optimal bandwidth . . . . . . . ... ... ... ... . ... ... ...,
Impact on the number of single-issue organizations supporting candidates using
polynomial fitof 2 . . . . . ...
Impact on the number of single-issue organizations supporting male candi-
dates’ general election campaign, controlling for opponent’s liberal-conservative
ideology . . . . . . .
Impact on legislators’ voting pattern on social issues . . . . . .. .. ... ..
Impact of female opponent on legislators’ voting behavior on different social
ISSUES . o v v v e e e e e e
Impact of female opponents on male legislators’ voting records on different

social ISsues . . . . . .o

B.10 Bounds on the impact on the voting score on women’s issues for Democratic

legislators, when the Republican female opponent is more conservative . . . .

B.11 Impact on the DW-Nominate scores . . . . . . . ... ... ... .. .....

ix

137

138
139

140

141

142

145

146

147



1.1
1.2
1.3
1.4
1.5
1.6

2.1
2.2
2.3

2.4
2.5
2.6
2.7
2.8
2.9

3.1
3.2
3.3

Al
A2

B.1
B.2
B.3
B4

List of Figures

Description of full sample . . . . . . .. . ... .. ... ... .
Hourly trend of classroom dispenser use by edutainment treatment status . .
Average classroom dispenser use by edutainment treatment status . . . . . .
Average household dispenser use by edutainment treatment status . . . . . .
Average classroom dispenser use by saturation status . . . . . ... ... ...

Relationship between saturation effect and household level handwashing . . .

Fraction of female candidates in U.S. House of Representative general election
Fraction of female candidates in U.S. House of Representative general election
Mean number of unique single-issue organizations donating to candidates’
general election campaign . . . . . . .. .. L oL
General balance test . . . . . . ... L
RD estimate for Republican candidates . . . . . .. ... ... ... .....
RD estimate for Democratic candidates . . . . . . ... ... ... ... ...
Impact of female opponent on competing candidate probability of winning . .
Impact on the Republican legislators voting on reproductive rights . . . . . .

Impact on the Democratic legislators voting on women’s issues . . . .. . ..

Entrant behavior on productivity measures . . . . . ... ... ... ... ..
Entrant behavior on labor structure . . . . . ... ... ... . L.

Entrant behavior on female employment . . . . . . ... ... ... ... ...

Timeline of experiment and school events . . . . . . ... .. ... ......

Average daily handwashing rate at home . . . . . . . . .. ... ...

McCrary test . . . . . . o . e e
Time trend of Nominate scores mean . . . . . . . . . ... ... ... .....
Histogram of Nominate scores . . . . . . . . . . . . . . .. . . ... ..

Time trend of the means of Nominate score in the first dimension . . . . . . .

12
23
24
26
34
35

ol
o8



Acknowledgments

I am deeply indebted to my advisors Michela Carlana, Will Dobbie, Edward Glaeser, Reshmaan
Hussam, and Vincent Pons for their exceptional mentoring and guidance throughout my
doctoral studies. I am especially grateful to my co-authors, Reshmaan Hussam and Raffi
Garcia, whom I have enjoyed working with and learning from over the past few years. The
field work in Chapter 1, from which I drew immense joy, would not have been possible without
the dedicated support from a number of enumerators and study participants in Bangladesh.

I would like to offer special thanks to the people outside of my program, including all those
at the Samuel DuBois Cook Center on Social Equity at Duke University and Professor Ebonya
Washington, who extended their help to me when it wasn’t their duty to do so. Thank you
for providing me with a community during the most challenging times of my PhD. I am also
fortunate to have met many colleagues and friends during my doctoral studies who taught me
that it is possible to be both brilliant and kindhearted. You inspire me and motivate me to
be a better scholar and a better person. If you are reading this and wonder whether your
name should be here, it should be.

This dissertation would not have been possible without the support of my parents, Sung
Keun Oh and Sunhee Jang, Zujin Li and Yuefen Du, and my husband, Matthew Hang Li.
Thank you for your words of encouragement and endless prayers.

Soli Deo gloria.

Xi



To my family

xii



Chapter 1

Negative Behavioral Transmission!

1.1 Introduction

Does behavior change transcend context? Education curricula in childhood rely, to a great
extent, upon the assumption of positive behavioral transmission. From norms such as respect
for authority and friendly play to practices of daily living such as proper hygiene, diet, and
exercise, the lessons imparted in educational institutions are crafted not only for the classroom
but to shape how individuals operate at home and in the world at large (Campbell et al.,
2002; Hahn et al., 2016; Blackman, 2002). Conversely, behaviors cultivated at home are often
expected to extend to the school or workplace, shaping the culture of these contexts in turn.

Yet evidence of behavioral transmission across contexts is scarce. Should this transmission
be positive, educational institutions may be powerful sites for behavior change. Should it
be limited or nonexistent, the objectives of education curricula may require reconsideration.
Should it instead be negative, with behavioral improvements in one context reducing such
behavior in another, then programs deemed successful at the site of evaluation may in fact be
ineffective or even harm beneficiaries and the communities in which they act.

We design a field experiment around the health practice of handwashing with soap to

causally estimate the nature of behavioral transmission between the school and the home.

LCo-authored with Reshmaan Hussam.



This paper builds off of two recent studies — Hussam et al. (2022a), which examines the
habit-forming nature of handwashing — and Hussam et al. (2022b), which examines how
edutainment can alter behavior — to ask a broader question: what happens to behavior when
agents move from the site of intervening to an untouched context? Does behavior transmit
across these spaces, or does progress in one generate regression in another?

Set in rural Bangladesh, we first experimentally induce behavior change in each context. At
school, we vary handwashing rates by randomizing the administration of a hygiene edutainment
program across classrooms (referred to as the ‘edutainment treatment’). At home, we induce
improvements in behavior by distributing handsoap dispensers to a randomized subset of
children (‘dispenser children’), randomly varying the proportion of students per classroom who
have a dispenser installed in their home (referred to as the ‘dispenser saturation treatment’).

We track handwashing rates for five months in each context to estimate both directions of
behavioral transmission. We capture school-to-home behavioral transmission by comparing
handwashing performance at home between those who were and were not exposed to the
edutainment campaign at school, and we capture home-to-school behavioral transmission
by comparing handwashing performance at school between those classrooms with more or
fewer children in possession of handsoap dispensers at home. Our measures of handwashing
performance are objective and high-frequency as we embed, in both settings, time-stamped
sensors within dispensers to track handwashing rates.

We find that the edutainment campaign, despite its low-touch nature of thirty minutes of
content weekly and near-zero marginal cost,? meaningfully improves behavior in the classroom:
students exposed to the campaign wash their hands in school 36% more often (p < 0.001) than
their unexposed counterparts. Handwashing levels among treated classrooms are sustained
over the course of the five month study, while those in control classrooms steadily decline:
by the fifth month, students in edutainment-exposed classrooms are washing 106% more

(p < 0.001) than their control counterparts.

2We combine edutainment pieces produced by the government of Bangladesh, UNICEF, and other NGOs,
resulting in a small cost to curriculum design and near-zero marginal cost to scale.



Despite the large positive treatment effect of the edutainment campaign at school however,
we find that the campaign has a negative impact on behavior at home. The magnitude of
the negative impact at home is substantial: the edutainment campaign raises daily school
handwashing by an average of 0.27 (p < 0.001) washes per student, but reduces daily home
handwashing by 0.36 (p < 0.001) washes per household, implying a net negative effect of the
classroom edutainment program on a treated child and her family. In other words, the public
health campaign appears highly effective when evaluated at the site of the intervention by the
standards of the literature (Lewis et al., 2018; Bowen et al., 2007; Rosen et al., 2006; Dreibelbis
et al., 2014), but in reality reduces total daily handwashing rates for treated students and
their families.

The dispenser saturation treatment replicates this conceptual experiment of behavioral
transmission in the reverse direction by exogenously shocking home handwashing behavior
via dispenser provision and observing performance at school. However, we cannot causally
estimate the ‘first stage’ of this experiment, or the impact of dispensers on home handwashing,
because all households in our study sample receive dispensers: given evidence that dispensers
significantly reduce child diarrhea and respiratory illness and increase child height and weight
in a previous field experiment (Hussam et al., 2022a), we determined it was unethical to deprive
any household participating in our study of a dispenser.® Reassuringly, data from the present
study are consistent with a large ‘first-stage’: households exhibit 55% higher handwashing
rates after dispenser receipt than their self-reported handwashing rates at baseline.

Does this improvement in household hygiene behavior transmit into the classroom? We
find that classrooms with a high saturation of students who possess dispensers at home exhibit
12% lower (p < 0.001) handwashing rates than their low saturation classroom counterparts.

Negative behavioral transmission is thus replicated in this direction: classrooms in which

3Note that the broader literature on the provision of handwashing supplies or facilities on household
behavior and health is far from conclusive: most studies find little, if any, impact of such resource provision on
behavior or health. However, none of these studies employ a dispenser attached to the household and equipped
with foaming soap, two features that Hussam et al. (2022a) found desirable after extensive piloting, and which
resulted in substantial gains in behavior and child health. We therefore rely on evidence about this specific
handwashing resource intervention, implemented in a demographically comparable, for the present study.



more children are enabled to wash hands at home exhibit lower washing rates at school.

The pattern of negative transmission in the dual directions of the school to the home and
the home to the school suggests that the effects we observe are not unique to a particular
environment (school or home) nor a specific intervention (edutainment or dispenser provision),
but rather tied to the nature of the handwashing behavior itself. We consider two bodies
of behavioral mechanisms through which negative transmission may transpire. First, a set
of behaviors we term ‘crowd-out mechanisms’: among them, constrained effort and moral
licensing. In the act of moral licensing, individuals who have already engaged in effortful
positive behaviors are more likely to engage in negative ones (or less likely to engage in
positive ones) because their good behavior licenses them to become morally lax (Blanken
et al., 2015; Merritt et al., 2010). Crowd-out due to constrained effort (Luk-Zilberman, 2021)
posits that individuals possess a limited capacity for effortful behavior regardless of context.
Handwashing more in one setting mechanically reduces the quantity washed elsewhere over a
given period of time.

We cannot tease apart these sub-mechanisms, nor are they an exhaustive list of behavioral
motives behind crowd-out - two features common to this literature due to the complementary
and often subconscious nature of such motives. However, this body of motives shares a
testable temporal prediction: only once positive action has been undertaken is subsequent
action less likely. Our time-stamped data allow us to test this prediction by examining what
hours in a day the negative transmission effect arises among edutainment-treated children
within the home. Indeed, the bulk of the negative impact on home handwashing transpires
after children have been exposed to their edutainment-treated classrooms, rather than before
they go to school. This is despite the fact that nearly one third of daily handwashing in the
household takes place prior to school [among control households|, leaving ample opportunity
for edutainment-treated students to reduce handwashing within the home during this time,
should they wish.

Crowd-out mechanisms deliver a further prediction on the magnitude of behavior change:

the degree of crowding out should be commensurate with the degree of prior engagement. In



order to test this prediction, we exploit the interruption of the experiment by the end-of-year
holiday season as a plausibly exogenous shock to handwashing behavior, as all participants
face the holidays regardless of handwashing preferences or performance. Households exhibit a
sharp decay in handwashing rates as soon as the holidays begin: while household handwashing
rates are more than twice their baseline performance prior to the holidays, they fall to near
baseline levels during and after this period. In parallel, the negative behavioral transmission
of dispenser children into the classroom is substantial prior to the holidays, but effectively
disappears following the holidays. With the rapid decay in household dispenser use and
consequently little change in handwashing within the home after holiday season, we observe
little crowd-out of the behavior among dispenser children at school.

While we find evidence of crowding-out behavior both temporally and in relative magni-
tudes, this mechanism alone cannot explain the net negative treatment effect we document:
at its worst, negative transmission via crowd-out will result in an intervention with zero total
impact. A further examination of household behavior on schooldays reveals that the reduction
in children’s home-washing behavior spills over to other members of the family: even during
the hours of the day when the child is at school, the households of edutainment-treated
children (adults and non-school-going children) continue to exhibit significantly less washing
than their control counterparts, with 0.09 (p < 0.05) fewer washes during this time period, or
25% of the daily negative treatment effect. Household members appear to (consciously or
otherwise) mimic the behavior of the child, such that the consequences of negative behavioral
transmission via crowd-out spreads beyond the treated child alone.

The net negative treatment effect of the edutainment program is further explained by our
second proposed mechanism, cue-based habit formation. This behavioral pattern involves
repeated actions that become tied to contextual triggers (Laibson, 2001; Wood and Neal, 2007;
Orbell and Verplanken, 2010; Wellsjo, 2021). A behavior change intervention may amplify the
association of a behavior with one context at the expense of others: what before was equally
likely in any setting may now be triggered at the site of the intervention and disassociated

from alternative environments. A key prediction of this mechanism, as distinct from that of



crowd-out, is that the negative treatment effect for edutainment-treated children in the home
should manifest on days when children do not have school: even absent direct crowd-out,
cue-based habit formation predicts that treated children will come to associate the home
setting with reduced handwashing. We test this by examining household handwashing behavior
on weekends and holidays. We find that households of edutainment-treated children engage
in 0.48 fewer washes (p < 0.001) on non-school days relative to their untreated counterparts.

These patterns suggest the following story: children are motivated to wash by the edu-
tainment campaign at school, which raises school-level washing and attaches the school cue to
washing. A crowding-out of handwashing, accompanied by the absence of the school cue, then
leads to lower washing upon returning home - a behavior that spills over to other members
of the family. As the school week proceeds, such repeated daily behavior becomes habitual,
reducing handwashing at home over the weekend and subsequent holidays, resulting in a net
negative treatment effect of the school edutainment program.

As a mainstay of education curricula, we designed our experiment with the expectation of
documenting positive behavioral transmission, and so find our results surprising. We consider
two alternative stories that may challenge the behavioral interpretation and generalizability of
our results: one that centers the experimental setting rather than the features of the behavior
of handwashing, and another that considers compensatory handwashing choices made by the
parents of treated students.

Because the edutainment campaign was administered only in school, perhaps edutainment-
treated children understood handwashing to be a school-specific behavior, consciously in-
creasing washing at school and reducing washing at home relative to those who received no
edutainment. In efforts to correct potential misunderstanding, we supplement the edutainment
campaign three months into the experiment with an additional video explicitly underscoring
the importance of washing in both locations of the school and the home. An examination of
parental hygiene knowledge at endline suggests that this message was effectively conveyed:
parents of treated children are significantly more likely to express that the school and the home

are the two most important locations to handwash. However, though edutainment treated



students continue to exhibit substantially higher handwashing rates at school, a difference in
differences analysis suggests that this video has no impact at home: treated children continue
to wash significantly less than their control counterparts at home. In other words, the negative
transmission does not appear to be driven by a conscious misunderstanding about where
handwashing may be more and less necessary.

The concern of a context-specific intervention is further allayed by our second experiment.
We document negative behavioral transmission not only from school to home, but also from
home to school, using a distinct intervention that is not vulnerable to the problem of context-
specificity: children were treated at home with handsoap dispensers, a product they had
access to in both the home and school contexts. They therefore had no reason to interpret the
dispenser as a ‘home-specific’ technology, yet they exhibit negative behavioral transmission in
handwashing nonetheless.

A second alternative narrative involves an intrahousehold substitution away from dispenser
soap: perhaps the parents of edutainment-treated students, more attuned to the value of
the dispenser soap for their children, choose to substitute away from dispenser soap for
their own use, instead using the barsoap that 94% of households already own. However, all
households were informed that dispenser soap provision would be unlimited for the duration
of the experiment. Empirically, no household ever faced an empty dispenser: soap was topped
up every month. The design therefore eliminated the need to be concerned of soap scarcity
or a need to save soap for children. Second, when asked in a followup survey to reflect
on the various reasons why one may have chosen not to use the dispenser soap, and when
offered possible reasons, among which were: “I wished to save the soap for other household
members," “I felt it was the child’s dispenser, not mine," or “I used hard soap instead," parents
of edutainment-treated children do not report these reasons more often than their control
counterparts (despite experimenter demand effects alone favoring these answers). We interpret
these results as indicating that parents made no conscious decision to substitute away from
soap, or alter their engagement with soap, in the households of edutainment treated students;

the effects we document appear to be driven by the children themselves.



We highlight two central contributions of this study. Despite serving as the premise for
much of early childhood education, literature documenting the transfer of behavior across
contexts is limited. Hiramatsu et al. (2014) examines how an energy saving school program
affects students’ families’ energy saving behavior at home, but relies on self-reported survey
measures and a pre-post analysis. Tidwell et al. (2020) considers the impact of a school
handwashing promotion campaign on handwashing behavior at home, but likewise relies on
self-reported measures and a non-randomized comparison arm. Both studies document positive
levels of behavioral transmission from the school to the home. We add to this literature
by designing a field experiment that implements two distinct interventions to exogenously
alter behavior in each context, allowing us to causally estimate bidirectional transmission in
behavior and thereby speak to the nature of the observed behavior rather than the features of
a particular environment or intervention. We augment this design with a critical measurement
tool: we are able to precisely and objectively track behavior across contexts by employing
handsoap dispensers with time-stamped sensors embedded inside, designed in partnership with
the MIT Media Lab (Hussam et al., 2022a). This measurement innovation lies in contrast to
self-reports of behavior change or structured observations of hand hygiene, the two measures
most frequently employed in existing literature despite their vulnerability to surveyor demand
effects (Ram et al., 2010). Our results underscore the importance of this technology: we show
that, were we to employ self-reported measures of handwashing (which we also collect), we
would — like Hiramatsu et al. (2014) and Tidwell et al. (2020) — document positive behavioral
transmission across contexts, and in turn endorse a school-level edutainment campaign for
scale that has negative consequences for treated children and their families.

Second, we build upon a complementary body of literature examining the phenomenon of
behavioral spillovers. This literature finds evidence of negative spillovers across behaviors,
whereby increased performance of one behavior reduces performance of a related behavior
(irrespective of context). For a recent summary of the empirical work in this space, see Luk-
Zilberman (2021), who underscores diversion of attention and depletion of effort or attention

as primary mechanisms behind the crowding-out of one behavior vis-a-vis another. This paper,



in turn, examines how the same behavior may be characterized by negative spillovers over
time and space, a phenomenon we term ‘behavioral transmission.” We connect the heretofore
distinct concept of crowd-out, as explored in the behavioral spillover literature, to cue-based
habit formation, a characterization of repeated behaviors across varying sites or environments
of action. This connection yields a sobering prediction: not only might crowd-out neutralize
the positive impact of an intervention, but cue-based habit formation may further exacerbate
this negative transmission. If ‘bad’ behavior becomes tied to contexts in which more time is
spent (such as the home), the impact of a single-site intervention across all sites of action may
be negative on net. Our work underscores the need to expand the analytic scope of behavior
change interventions to the range of contexts that recipients are expected or likely to operate
in, rather than solely the site of intervening.

The methodological contribution of this study is therefore two-pronged. To accurately
estimate the impact of behavior change programs, our findings suggest that (1) the impact
of the program in all complementary contexts must be measured, and (2) measurement in
all contexts must avoid self-reports. Without incorporating both, evaluations may deem a
program effective when, in actuality, the intervention reduces total engagement in the desired
behavior. In the expansive literature on behavior change interventions, most evaluations do
not incorporate either measurement approach. None, to our knowledge, incorporate both.

Are our results unique to the behavior of handwashing? While we cannot speak to other
behaviors directly, the underlying mechanisms we propose have each been documented across a
range of actions in the literature: behavioral spillovers have been found between meal-logging
and meditation (Luk-Zilberman, 2021) and water conservation and electricity consumption
(Tiefenbeck et al., 2013), among others, and cue-based habit formation has been found in
exercising, reading, television (Wood et al., 2005) and drug and food consumption (O’Brien,
1976; Fedoroff et al., 1976). We therefore view the combination of these two mechanisms as
plausible across a host of common behaviors that require effort and are performed repeatedly
across space and time: among them, study habits, healthy food consumption, sustainable

environmental practices, and mask-wearing. The range of contexts in which one might expect



negative transmission to transpire may also be expansive: consider for example the workplace,
in which character or community-building efforts intended for the world at large (such as
diversity, equity, and inclusion training) are integrated with the effort or attention of oft-
reluctant participants, or religious institutions, which aim to cultivate taxing behaviors to be
practiced beyond the houses of worship themselves. We hope this study can offer a framework
for estimating the transmission patterns of behaviors and contexts such as these in future

work.

1.2 Experimental Design

1.2.1 Study sample and context

Our experiment was conducted in the Gaibandha District of Bangladesh. We engaged 156
classrooms across 26 public primary schools, paired with 775 rural households (each with
at least one child in a sample classroom) across 52 villages. Appendix Table A.1 presents
sample means for a host of classroom, mother, and child characteristics. Primary schools in
our sample have six grade levels, from pre-primary to grade five, with an average class size
of 36. The average teacher is a female with thirteen years of formal education and fourteen
years of teaching experience, while our average respondent (female head of household) is a 35
year old mother with four years of education.

Hygiene knowledge and practice in our sample population are poor: only 22% of households
recognize that a cold can spread between people, and 17% (24%) report using soap before
cooking (eating). This lack of soap use is not due to scarcity of the raw materials required for
proper handwashing: 94% of households have soap, in the form of barsoap, in the home, and

99% have easy access to a shallow tubewell with potable water.

1.2.2 Dispenser and soap features

We employ a wall-mounted soap dispenser embedded with a time-stamped sensor, designed in

partnership with the MIT Media Lab, to measure handwashing behavior within all sample
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households and classrooms. In households, the dispenser was installed in the verandah, where
families typically eat, or near the shallow tubewell, from which families draw their water;
in classrooms, it was installed by the door. Because each classroom was not equidistant to
a water source, we supplemented the dispenser with adjacent water stations consisting of
large water buckets with spouts. Classroom teachers were instructed to permit only their
own students to use the dispenser, and we provided teachers with a separate dispenser in the
teacher’s lounge for their private use.

The sensor in the dispenser is accessible via a key that was not supplied to schools or
households, preventing participants from tampering with the sensor inside. Liquid soap was
provided throughout the course of the experiment, refilled directly into the dispenser every
two weeks for classrooms and monthly for households.

The sensor technology addresses a series of challenges facing public health literature
in hygiene and sanitation, which typically employ self-reported outcomes or participant
observation to measure hand hygiene (Ram et al., 2010): demand effects and desirability
bias, as behavior is self- or enumerator-reported, lack of statistical power, as behavior is
infrequently measured, and lack of time-specificity, precluding observation of time trends in
behavior change. A consistent and objective method of measurement is particularly important
in our dual-context setting, as different contexts are likely to exhibit different levels of demand

effects and error in measurement under participant observation or self-reported outcomes.

1.2.3 Treatment groups and randomization

Figure 1.1 provides a map of all treatment arms. We first describe the nature of the treatments,
and then describe the randomization process.

The edutainment treatment involved a series of children’s edutainment programs on hand
hygiene, the entirety of which took 10 to 15 minutes to air and was done twice per week
in treated classrooms for the duration of the experiment. The videos were shown by the
enumerator with the assistance of the teacher during regular class hours, and the windows and

door of the classroom were closed during each viewing to ensure no control classroom students
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had access to the edutainment. The content was sourced from publicly available material
(for example, see links to the following: Meena Cartoon, Bangladesh campaign, and Sesame
Street), encompassing simple messages describing how, when, and why to wash one’s hands.
Importantly, the key message of these programs was that one must wash their hands with
soap in order to effectively remove germs. To maintain interest, we rotated the precise content
each session, recycling back every six weeks. Compliance measures reflect high participation:
both edutainment days were executed in 92% of the classroom-weeks; one edutainment day in
3% of classroom-weeks, and zero edutainment days in 5%.

The dispenser saturation treatment was administered by selecting a random 25% subsample
of students from a randomized set of classrooms (amounting to an average of nine students
per treated class) to receive a handsoap dispenser at home. In the remaining comparison
classrooms, we randomly selected two students to receive a dispenser at home.* To avoid
potential confounding effects of greater prestige or popularity that emerge in the classroom
due to selection into the home dispenser lottery, children were not notified that their names
had been drawn at school; instead, enumerators privately drew names from a classroom
roster, secured the household locations of selected students from the teacher, and visited the
households independently to recruit and survey the mother and install the dispenser. As such,
peers in classrooms could only be affected by a student’s household dispenser if the student
independently communicated the information to the peer or altered her behavior due to her
home environment (a product of behavioral transmission).

Randomization along the two margins of treatment was implemented as follows: for both
the edutainment treatment and the saturation treatment, our sample was stratified by school
and treatments were randomized at the classroom level. The six classes in each of the 26
primary schools were randomized into three edutainment treatment classes (T) and three

control classes (C). Our final analysis sample includes 150 unique classes of which 76 are

Two students, rather than a percentage of students, was chosen in comparison classrooms because classroom
sizes varied significantly. Two students, rather than one, were selected in order to avoid undue attention being
focused on a single student per comparison classrooom.
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https://www.youtube.com/watch?v=1V0c4ndrW34
https://www.youtube.com/watch?v=-2e0fqX2rdU
https://www.youtube.com/watch?v=IwXVIZK_q4o
https://www.youtube.com/watch?v=IwXVIZK_q4o

edutainment treated and 74 control.’® The saturation treatment was likewise randomized
at the classroom level, with 40% of classes randomly allocated to the dispenser saturation
treatment and the remainder to the comparison arm.” Students in both high and low saturation
classes were selected randomly from the class roster conditional on having attended at least
60% of school days in the previous month, a criteria used to ensure that selected students

would indeed be engaged in both environments of school and home.

1.2.4 Identification of effects

The experimental design is motivated by the dual objectives of estimating the transmission
of handwashing behavior from the school to home and the home to school. In order to do
either, the design must first generate exogenous variation in handwashing behavior within
each context. This is accomplished at the school level by randomizing the administration of

the edutainment campaign across classrooms. At the home level, the exogenous variation is

5As some schools did not have enough classrooms to accommodate the entire student body at the same
time, some classes either worked in two time shifts or arranged the classroom so that two classes would sit
in the same classroom simultaneously. For cases where two classes shared the same classrooms in different
time periods, we match our time-stamped dispenser presses to the appropriate classes. For cases where two
classes’ students shared the same classroom simultaneously, it would be impossible to distinguish the presses of
students from the two classes; this constraint meant that, if two classes that shared a classroom were initially
assigned to different edutainment treatment and control groups for example, we switched the control class to an
edutainment treatment class and consider the two classes as a single treated unit. Out of 156 classes, 5 pairs of
classes shared the classroom simultaneously and 4 pairs were initially randomly assigned to different treatment
groups. In order to maximize our sample size while avoiding problems of imbalance on ‘simultaneous shared
classroom space,” we do the following: we preserve the one pair of classrooms that were both randomized
into the control group, and we randomly preserve one pair from the four mixed classrooms (of which all were
functionally treated). We drop the remaining three mixed pairs of classrooms (or six classes) from all analyses.
This yields a sample of 150 unique classes of which 76 are edutainment treated and 74 are control. Additionally,
because we preserved the treatment status of a classroom as it entered a new school year, an additional pair of
classes of mixed treatment status began sharing a classroom simultaneously and are therefore dropped from
analysis during the second school year (the last 2.5 months of data). Lastly, we have one pair of classes who are
randomized into different saturation treatment statuses and share their classroom simultaneously; we therefore
drop only this pair from all saturation-related analyses.

SNote that the actual number of classes that appear in our data differ by day depending on the number of
sensors that were functioning in a given round of data collection.

"While a balanced randomization would have been optimal for purposes of power, we were constrained by
the number of handsoap sensors available to us. We also note that the saturation treatment was not stratified
by the edutainment status of a classroom, resulting in a (randomly) higher proportion of saturated classrooms
in edutainment-treated classrooms. We control for the saturation (edutainment) treatment of a classroom/child
in all edutainment (saturation) analyses, but do not estimate the interaction of the two treatments as per
Muralidharan et al. (2020). For more detail on this analysis choice, please refer to footnote 11.
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generated by randomizing the distribution of soap dispensers. Paired with a saturation design
at the school level and tracking of behavior in both contexts, the design delivers the following

causally identified treatment effects:

1. School-level edutainment effect: The effect of the hygiene edutainment campaign
is identified by comparing the handwashing rates of edutainment treatment classes to
those of edutainment control classes. We view this treatment effect as a combination
of all channels exogenously moved by the edutainment - individual, peer, and teacher
behavior may all change in response to the edutainment and raise students’ handwashing
rates within the classroom. Given that the purpose of this exercise is to exogenously
alter a child’s behavior at school, rather than to determine what makes the edutainment
campaign effective per se (a question explored in Hussam et al. (2022b)), we do not seek

to disentangle these channels here.

2. School-to-home transmission effect: The behavioral transmission from school to
home is identified by comparing the handwashing rate of households with children from
edutainment treated classes relative to those of children from control classes. Note that
handsoap dispensers cannot feasibly be given to a single child in the household. As such,
the estimated household level treatment effect represents the sum of a child’s altered

behavior in the home and any behavioral spillovers to other household members.

3. Home-to-school transmission effect: The behavioral transmission from home to
school is identified by comparing the handwashing rates of high-saturation classrooms
to those of low-saturation classrooms. As with the household level data, dispenser data
captured at the classroom level will represent the combined effect of behavior brought
to school by students with a dispenser at home as well as any peer effects generated
within the classroom by these students. While the experiment cannot disentangle the

two, home-to-school transmission is a prerequisite for peer effects to transpire.

We underscore that the experiment is not designed to capture the direct effect of the handsoap

dispenser on household washing (the analagous household-level treatment effect to the direct
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effect of the edutainment program on school washing). This implies that, if no home-to-school
transmission effect manifested (via the saturation treatment at the classroom level), we would
not know whether to attribute this to the absence of a direct effect (no impact of dispensers on
handwashing rates at the home) or the absence of behavioral transmission from the home into
the school. We take this risk intentionally. Two recent studies have documented substantial
effects of handsoap dispenser provision at the household level on child handwashing behavior
and health. Hussam et al. (2022a) randomly distributed dispensers identical to those used
in this study to sociodemographically similar households in West Bengal and documented
a 48% decline in loose stool incidence, a 29% decline in ARI symptom incidence, and a 0.2
SD increase in child height-for-age. Hussam et al. (2022b) engaged a non-overlapping but
geographically and demographically identical population to that of this study (two years prior)
and documented 68% lower loose stool incidence and 52% lower ARI symptom incidence
among children in households who received a dispenser. Given the preponderance of evidence
of the positive benefits of dispenser provision on child handwashing behavior and health, we
determined it unethical to deprive participants in this study of the dispenser. All households
and classrooms in our survey sample were therefore provided with handsoap dispensers and
liquid soap, precluding the presence of a control group against which to measure the direct
household-level dispenser treatment effect. We instead rely on the existing literature, a
pre-post dispenser-provision analysis, and the existence of a classroom-level saturation effect
to confirm this direct impact, since the former can only transpire if dispenser children are

affected by the presence of a dispenser at home.

1.3 Methods

1.3.1 Outcomes

Our primary outcome measures are as follows:

1) Daily handwashing rates are measured by and collected from the time stamped

sensor embedded in each handsoap dispenser. At each press of the dispenser, the sensor
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records the time of day, to the second, when the button is pressed. The identity of the
user is unknown, but we proxy for ‘distinct uses’ by collapsing presses that occur two or
fewer seconds apart into a single press. Daily handwashing rates are then calculated as

the sum of all distinct uses over the course of each twenty-four hour period.

A. School handwashing behavior: Handsoap dispenser data for each class is
collected from the field biweekly. For classes who occupy the same classroom in different
shifts (eg. 8am-12pm and 12pm-4pm), we match the time-stamped dispenser presses to

the class shifts to distinguish between classes.

B. Household handwashing behavior: Handsoap dispenser data for each

household is collected from the field monthly.

2) Child health data is collected in the form of self-reported monthly incidence of child
diarrhea and respiratory illness. Mothers are asked how many days each child had lose
stool motion and symptoms of respiratory illness (cough, runny nose) in the previous

two weeks.

1.3.2 Data collection and timeline

Data: Data was collected by local enumerators recruited by our partner survey organization
in Gaibandha, Bangladesh. Baseline surveys were conducted in person both at the school and
at the household level, but endline surveys were conducted only at the household level via
phone due to the closure of schools and field work restrictions resulting from the COVID-19
pandemic.® The video intervention at schools was administered twice weekly following the week
of the baseline survey, and concluded just prior to COVID school closures. The enumerators in
charge of visiting the households to collect sensor data were blind to school-level edutainment

and saturation treatments of the sample children in the households.

8 Actual prevalence of COVID-19 cases was exceptionally low in rural Bangladesh during this period, and
we document no impact of our interventions on likelihood of contracting COVID-19.
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Timeline: A timeline of the experiment and relevant school events is depicted in Appendix
Figure 1. The first phase of the experiment was conducted from October to December 2019.
The school-level baseline survey was administered in September of 2019 and the household-level
baseline survey in October of 2019.9 Baseline survey administration was accompanied in both
schools and homes by the installation of handsoap dispensers. Bangladesh public primary
schools are closed on Fridays and national religious holidays. Grade 5 students left school by
mid-November in order to prepare for their national advancement exam; all other students
took final exams in the first two weeks of December, after which they had winter break for
the remainder of the year. We therefore exclude all weekends and holidays from school-level
analyses.

The second phase of the experiment commenced in the beginning of the new academic year,
lasting from mid-January to mid-March of 2020. We maintained the randomization and all
intervention details of the first phase, but we supplemented the school edutainment treatment
with an additional video which underscored the importance of handwashing both at school
and at home (described in greater detail below). The edutainment treatment assignment
followed students into their new grade: because all schools had only one class per grade,
classes were preserved as they advanced grade levels.!”

The final edutainment administration in schools occurred on Mar 14, 2020. While we had

intended to continue collecting handwashing data for several months after the conclusion of

9Due to constraints in the field, the edutainment treatment commenced two weeks before the household-level
baseline survey was complete, leaving 520 households to have their baseline surveys administered after the
first edutainment treatment had been delivered at school. As such, baseline household characteristics relevant
to hygiene knowledge and behavior (the two sets of measures that may be impacted by the edutainment
treatment) are dropped from the balance table for this subset of households, and regressions which include
hygiene knowledge or behavior controls do not include these values for the 520 households surveyed after the
first edutainment treatment.

10T other words, a treated classroom that was in Grade 3 in 2019 would continue to be treated in Grade
4 in 2020; this posed minimal logistical difficulty since each school only had one class per grade. However,
following cohorts over years meant that we lost the Grade 5 classes of 2019 (who moved onto secondary school
in 2020), and as such do not appear in the school or household level data from January through March 2020.
Grade 0 students of 2020 also do not appear in the data, as those students did not exist at the school during
the time of randomization in 2019. Out of 775 household participant students, 119 were Grade 5 students in
baseline. From the remaining 656 students, 14 non-Grade 5 students moved to out-of-sample schools and 30
non-Grade 5 students stayed within the same school but did not advance class levels normally (e.g. repeated
grade) All these students are dropped from our sample from the new academic year.
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the edutainment treatment in order to measure long-run effects, the onset of the COVID-19
pandemic led to the closure of all schools in mid-March and precluded further field work
at schools or households for the safety of enumerators and study participants. As such, we
were unable to continue providing households with soap, collecting sensor data, or conducting
the endline survey in person. The endline survey for the household participants was instead
conducted via phone in late April; all questions intended for the in-person survey were
administered except for child anthropometric measures, which required physical engagement

with the children.

1.3.3 Empirical strategy

A. Edutainment treatment effect

To estimate whether the hygiene edutainment campaign shifted behavior within the

classroom, we run the following regression:!'!

Yot = aee + BTreated. + v + As + (5g + Xe+e€at (11)

where Y,; is the classroom level handwashing rate for the classroom c on day ¢, Treated,.
is an indicator variable for whether the classroom is edutainment-treated, v is a
day fixed effect, As is a school fixed effect, and ¢, is a grade-level fixed effect. We
additionally control for the saturation treatment status of the classroom and employ a
cross-fit partialing out estimator to select control variables from our set of classroom

characteristics (Chernozhukov et al., 2018).12

RyNil specifications and outcome variables were prespecified in our preanalysis plan, available at
https://www.socialscienceregistry.org/trials /4746. The minor deviations from this plan are outlined in detail
in Appendix Figure III.

12Despite the two randomizations of the edutainment and saturation treatments, we do not run a long
model in which the two treatments are included not only as main effects but additionally as an interaction
(Muralidharan et al., 2020). Muralidharan et al. (2020) defines the various cases in which a short model may
in fact be appropriate, several of which speak to this experiment. First, ours is a conceptual, rather than
a policy, experiment: our experiment is designed to estimate [the direction of] a behavioral phenomenon,
rather than evaluate a particular programmatic intervention. Edutainment and dispenser provision are simply
instruments to exogenously vary handwashing in two contexts. Second, the dispenser saturation treatment is
intended to serve as a reasonable variant of the environment: edutainment campaigns may be administered in
classrooms where children are more or less well resourced at home, and a weighted average of these settings is

19



In order to make comparable to the school-to-home treatment effect, we additionally
present results in which the outcome Y is divided by the number of students per class,
yielding an approximation of the per-student impact of the edutainment treatment at

school.

. School-to-home transmission

To estimate the degree of school-to-home behavioral transmission, we run the following
regression:

Y = ape + BTl reatedn, + v + As + 00 + Xp + €nt (1.2)

where Y}, is the household level outcome for the household h on day t, Treatedy is an
indicator variable for whether the household has a child who attends an edutainment
treated class, v is a day fixed effect, As is a school fixed effect, and , is a child age
fixed effect. As above, we additionally control for the saturation treatment status of
the child’s classroom and employ a cross-fit partialing out estimator to select control

variables from our set of baseline characteristics.

. Home-to-school transmission

To estimate the degree of home-to-school behavioral transmission, we run the following
regression:

Yoo = oot + BHighsate + v + X + 04 + X + €t (1.3)

where Y, is the class level outcome for classroom c on day t, Highsat. is an indicator
variable for whether classroom c is a high saturation class, ; is a day fixed effect, As is
a school fixed effect, and ¢, is a grade-level fixed effect. We control for the edutainment
treatment status of the classroom and employ a cross-fit partialing out estimator to

select additional control variables.

the relevant treatment effect in such a context. Third, we have no distinct theoretical motivation (in the context
of behavioral transmission) to examine the interaction between the dispenser saturation and edutainment
treatment arms, and therefore do not prespecify an estimation of this effect in our preanalysis plan. As such, the
treatment effects we report should be interpreted as a weighted average of the main effect and the interaction
with the cross-randomized treatment, the measure we view as most relevant given the objective of this study.
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D. Child health

To estimate child health impacts, we run the following regression:
Yoo = oo + BTreated. + v + As + 6 + X + €t (]-4)

where Y., is the incidence of child loose stool or acute respiratory symptoms, measured
in the number of days of symptoms in the previous two weeks, for child ¢ in survey
round ¢, Treated, is an indicator variable for whether the child attends an edutainment
treated class, 7; is a survey round fixed effect, A; is a school fixed effect, and 9, is an
age fixed effect. As in earlier specifications, we control for the saturation treatment
status of the child’s classroom and employ a cross-fit partialing out estimator to select

control variables from our set of baseline characteristics.

1.4 Results

1.4.1 Balance

Appendix Tables A.2 and A.3 present the means of treatment and control groups and p-values
for the difference in means, partialling out school and grade/age fixed effects, for a host of
baseline observables.

Edutainment-treated classrooms appear no different from control classrooms at baseline.
The households of edutainment-treated students are marginally more likely to own their home,
own a latrine, and report washing with soap before eating than their control counterparts at
baseline.

High saturation classrooms are likewise no different from low saturation classrooms by
baseline observables, with the exception of class size: high saturation classrooms are marginally
smaller than their counterparts. Households of students from high-saturation classrooms are
less likely to treat drinking water, have mothers who are married at a slightly older age, and

report higher rates of daily handwashing with soap and washing with soap before cooking.'?

BWere we to document positive behavioral transmission from the household into the school, this imbalance
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1.4.2 School edutainment treatment effect

We first examine whether the hygiene edutainment campaign impacted handwashing behavior
in the classroom. Figure 1.2 plots the hourly trends of handwashing behavior at schools
for the edutainment treated and control classrooms. Handwashing rates across both groups
predictably peak during students’ two opportunities to eat, snack and lunch. Classes exposed
to the edutainment campaign exhibit greater rates of washing throughout the day, both during
and between these mealtimes. Figure 1.3 zooms out to the full duration of the experiment and
plots average daily handwashing rates across treated and control classes: despite considerable
variation across days, treated classrooms remain above control classrooms in handwashing
performance over the course of the full experiment.

Column 1 of Table 1.1 presents the regression analog. Treated classrooms exhibit a 36%
higher rate of handwashing than control classrooms (p < 0.001). Appendix Table A.4 examines
effects by phase. In phase 1, edutainment treated classrooms exhibit a 20% higher rate of
daily handwashing (p < 0.001); this effect increases to 106% in phase 2 (p < 0.001), during

which washing in all classrooms declines, but substantially more so in control classrooms.!*

1.4.3 School-to-home transmission effect

The edutainment campaign significantly altered childrens’ behavior of a generalizable skill in
the classroom; we now examine whether this behavioral change was transmitted into their
home environment. Table 1.2 illustrates the impact of the school edutainment treatment
at the household level. Having a child from a treated classroom in the household reduces
daily handwashing rates in the household by 7% (p < 0.01). Figure 1.4 depicts these results

graphically over the two phases of the edutainment experiment: households of treated students

may be concerning: perhaps children selected in high saturation classrooms to receive a dispenser at home
simply possessed better hygiene habits. We instead find that high saturation classrooms handwash less than
their low saturation counterparts. Moreover, we have no specification examining the effect of the saturation
treatment at the household level, a treatment effect without an obvious theoretical prediction in the context of
behavioral transmission.

“Hussam et al. (2022a) documents a nearly identical magnitude of decline in handwashing rates in India

within households with the same type of dispenser, suggesting that the decline is likely due to the novelty of
the dispenser product rather than the context in which it was implemented.
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Hourly Trend by Edutainment Treatment at Schools
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Figure 1.2: Hourly trend of classroom dispenser use by edutainment treatment status

Notes. This figure plots the average number of soap dispenser presses in a class throughout a
typical day in classrooms according to their edutainment treatment status. Note that only
students in grades 3, 4, and 5 have lunch time, and lunch time is either at 1:15pm or 1:30pm
depending on the school. Some students eat lunch at home and some at school. All students
have snack time, mostly between 9:15am and 12:45pm.
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Edutainment Treatment Effect at Schools
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Figure 1.3: Average classroom dispenser use by edutainment treatment status

Notes. This figure plots the moving average of total daily soap dispenser presses in classrooms
over five days for 76 edutainment treatment classes and 74 edutainment control classes.
Important events are marked. Dates range from Oct 12, 2019 to Mar 15, 2020 with non-school
days (Fridays, national holidays, and winter break) dropped. Trends in the month of March
should be interpreted with caution as our sample size is reduced to 46% of the initial dispenser
data due to dispenser sensor failure in the field.

24



Table 1.1: Edutainment treatment at schools

(1) (2)

Edutainment treatment 8.963***  (0.271%**
(0.975) (0.027)

Edutainment control mean  25.185 0.752
[40.530] [1.234]

Observations 12,427 12,427

Notes. The unit of observation is class by day. Dependent variable for column (1) is daily
handwashing rate as measured by total number of soap dispenser presses per day per class,
and total number of daily presses per class divided by the number of students in each class for
column (2). We control for the saturation status of the classroom in all regressions, and use a
cross-fit partialing-out estimator(Chernozhukov et al., 2018) to select from among potential
class control variables shown in Appendix Table A.1. Dates range from Oct 12th — Mar
15th, 2020 (22 weeks, with 5 weeks of vacancy between phase 1 and phase 2 and Fridays,
national holidays, and winter break dropped). All include date, school, and grade level FE.
Robust standard errors clustered at the class level are reported in parentheses, and standard
deviations are reported in brackets. *** p<0.01, ** p<0.05, * p<0.1

consistently perform below those of control students.!?

Is this decline in home handwashing meaningful relative to the increase in handwashing
exhibited at school? Column 2 of Table 1.1 approximates per-student changes in school-level
handwashing due to the edutainment treatment by dividing classroom handwashing rates by
the number of students per class. The average student in an edutainment-treated classroom
washes 0.27 more times per day at school. According to Table 1.2, however, she and her
family wash a total of 0.36 fewer times per school day at home. In other words, the school
edutainment intervention leads to a net negative effect on handwashing behavior for a treated

child and her family.

15Trends in March should be interpreted with significant caution, as sensor failure rates in households spiked
by this month, with only 335 of the 775 original sensors operating (all classroom sensors remained intact
as we prioritized reallocating functional sensors to classrooms). Standard errors on treatment effects grow
significantly in this final month.
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Edutainment Treatment Effect at Households
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Figure 1.4: Average household dispenser use by edutainment treatment status

Notes. This figure plots the moving average of daily soap dispenser presses over five days in
households by their edutainment treatment status. Dates range from Oct 10, 2019 to Mar
12, 2020. Household of students who were in class 5 in 2019, students who move out of our
sample schools starting new academic year, and students who did not advance normally to a
higher grade no longer appear in the data beginning on Jan 1st, 2020. Trends in the month of
March should be interpreted with caution as our sample size is reduced to 46% of the initial
dispenser data due to dispenser sensor failure in the field.
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Table 1.2: Edutainment treatment at households

(1) (2)

Edutainment treatment -0.362*** -0.069***
(0.100)  (0.023)

Control mean 5.193 1.173
[7.112]  [1.629]
Observations 86,610 86,610

Notes. The unit of observation is household by day. Dependent variable for column (1)
is daily handwashing rate as measured by total number of soap dispenser presses per day
per household, and total number of daily presses per household divided by the number of
household members for column (2). Dates range from Oct 12th, 2019 - Mar 12th, 2020 and
include both school and non-school days. All models control for the saturation treatment
status of the classroom of the dispenser child. We use a cross-fit partialing-out estimator
chernozhukov18 to select from potential household controls shown in Appendix Table A.1
and the selected controls include whether the child washes hand with soap before eating,
whether the household treats water, whether the family drinks from tubewell, owns home,
and respondent’s knowledge of how exactly cleaning hands help, whether the respondent is
married, washes her hand with soap before cooking, before eating, and whether the family
has a soap in house, respondent’s knowledge of when to use the soap to wash hands, whether
the child washes his/her hands with soap before eating, child’s history of diarrhea in past
two weeks, and the number of times the respondent washes her hand with soap per day. All
include date, school, and age FE. Robust standard errors clustered at the class level are
reported in parentheses, and standard deviations are reported in brackets. *** p<0.01, **
p<0.05, * p<0.1

1.4.4 Home-to-school transmission effect

An intervention that significantly raises handwashing at school leads to a substantial reduction
in handwashing at home. Do we observe a parallel pattern for an intervention that improves
handwashing at home, in the form of handsoap dispenser provision? Recall that we cannot
directly estimate the impact of dispenser provision on washing at home given the absence of a
no-dispenser control arm. We instead rely on previous work establishing the significant health
impacts of household-level dispenser provision(Hussam et al., 2022a,b), as well as a simple
pre-post anlaysis: households self-report washing their hands with soap 3 times per day at
baseline, while sensors reflect handwashing rates of 5.5 times per day during the first three

months of the experiment after dispenser provision. Neither seasonality nor the onset of the
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COVID-19 pandemic are likely to have raised these rates: households were emerging out of
monsoon season and not yet in the winter months (precluding both water-borne illnesses and
colds from raising handwashing rates), and fears of COVID did not hit until several months
later.

We now examine whether this intervention at the household impacts performance at school.
Column 1 of Table 1.3 presents the results. Classrooms in which a quarter of all students
receive handsoap dispensers at home wash 12% less (p < 0.01) than classrooms with only two
dispenser children. In other words, classrooms in which a larger proportion of students are

enabled to wash their hands at home exhibit significantly lower washing at school.

Table 1.3: Saturation treatment at schools

(1) (2)

Saturation treatment -3.582***  _().083***
(0.851)  (0.024)
Saturation control mean 30.630 0.873

[46.136]  [1.337] ]

Observations 12,427 12,427

Notes. The unit of observation is class by day. Dependent variable for column (1) is daily
handwashing rate as measured by total number of soap dispenser presses per day per class
and total number of daily presses per class divided by the number of students in each class
for column (2). We control for the edutainment status of the classroom in all regressions, and
use a cross-fit partialing-out estimator chernozhukov18 to select from among potential class
control variables shown in Appendix Table I. Dates range from Oct 12th — Mar 15th, 2020 (22
weeks, with 5 weeks of vacancy between phase 1 and phase 2, and Fridays, national holidays,
and winter break dropped). All include date, school, and grade level FE. Robust standard
errors clustered at the class level are reported in parentheses, and standard deviations are
reported in brackets. *** p<0.01, ** p<0.05, * p<0.1

Is this reduction in school-level handwashing meaningful? If we make the conservative
assumption that every student in a high-saturation classroom mimics the behavior of their
dispensered classmates (an assumption of complete peer effects), being in a high-saturation
classroom is associated with a reduction of 0.08 washes per student per school day (Column
2 of Table 1.3). If we instead assume no peer effects, such that the documented classroom

level impact is driven solely by a change in the behavior of dispenser children, receiving a
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dispenser at home is associated with a reduction of 0.51 washes at school per school day.!
Although ex ante, there is no reason that behavioral transmission from home to school caused
by dispenser provision must be comparable to that from school to home due to edutainment
provision, this bounding exercise is a reassuring check on the magnitude of the effects we
document, and suggests that the negative transmission of handwashing behavior from home

to school is likewise substantial.

1.4.5 Underlying mechanisms

The replication of negative behavioral transmission under two distinct interventions in the
dual directions of school to home and home to school suggests that the effects we observe
are not unique to a specific environment nor intervention, but rather tied to the behavior
of handwashing itself. We consider two sets of mechanisms through which this negative

transmission may transpire.

Crowd-out

We first consider a broad set of mechanisms which we convene under the term ‘crowd-out.
Among them are the act of moral licensing and the depletion of cognitive or effort capacity.
Moral licensing is a form of psychological bargaining with oneself, in which one permits herself
some bad behavior — or absence of good behavior — after having performed a good deed:
good behavior licenses one to become subsequently morally lax(Blanken et al., 2015; Merritt
et al., 2010). In the context of school-to-home transmission of handwashing, children who are
exhorted by an edutainment campaign to (and in turn do) handwash at school may feel it
acceptable to shirk in the effortful obligation later in the day, such as when they return home.
In the case of home-to-school transmission, children who are compelled (either by parents or
intrinsically) to use the handsoap dispenser to wash before breakfast may feel licensed to skip

a wash before their lunch at school.

16T his back-of-the-envelope calculation is performed as follows: high saturation classrooms exhibit 3.6 more
washes per school day than low saturation classrooms and have an average of 7 more students with dispensers

at home than low saturation classrooms. # = 0.51 fewer washes per additional dispenser student.
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Depletion due to limited cognitive, attentional, or effort capacity(Luk-Zilberman, 2021)
generates a similar story. Limited capacity to perform a given behavior implies that children
who are exogenously moved to handwash in the morning at home will have fewer washes
remaining until they have exhausted their capacity at school. Likewise, those who are moved
to wash at school will have fewer washes remaining before reaching their capacity constraint
at home.

These two mechanisms are not an exhaustive list of behavioral motives behind crowd-out:
target consumption, as a parallel toCamerer et al. (1997)’s target income, in which individuals
have a target number of acts they are willing to engage in during a given time period, may
play a role. So too may a tradeoff between extrinsic and intrinsic motivation(Bénabou and
Tirole, 2003) - a channel particularly relevant when teachers (parents) encourage their students
(children) to wash, resulting in lower intrinsic motivation by the child to do so thereafter.
Teasing apart these mechanisms requires reliable information on the underlying (and often
subconscious and intertwined) motivations of our child participants, data that is beyond the
scope of this study. We therefore remain agnostic on the underlying sub-mechanism, as is done
implicitly by the bulk of behavioral literature on crowd-out: for example, most experimental
evidence on the crowding out of intrinsic motivation is also consistent with a crowding out of
attention or effort due to limited capacity;Luk-Zilberman (2021) surveys the literature on
negative behavioral spillovers attributed to limited attention but makes explicit the inability
to distinguish this channel from that of changes in preferences, which in turn determine one’s
chosen motivation to perform a task, as inBénabou and Tirole (2003) orDolan and M.Galizzi
(2015).

We instead focus on a key temporal prediction that is shared across this body of crowd-out
mechanisms - one that our time-stamped data on handwashing performance offers a unique
opportunity to test: once an effortful action has been undertaken, it is less likely to be
performed again.

While crowd-out may transpire over a variety of temporal margins (a week, month, or the

duration of the experiment), we focus on the natural temporal unit of the day. If the mechanism
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of crowd-out is operative within the day, then we may expect the negative relationship with
home handwashing rates to be strongest after edutainment-treated children have engaged
in additional washing at school, rather than before they go to school, on a given day. We
examine this pattern in Table 1.4, in which we divide the daily treatment effect into before
school, during school, and after school hours. We find a statistically insignificant reduction
in handwashing before school hours (Column 2), at 4% less than the control mean and one
fifth of the total daily treatment effect. During school hours (Column 3), when only adults or
non-school, and therefore non-treated, children can be using the dispenser at home, we observe
a negative effect of similar magnitude, suggesting that at least a portion of the before-school
effect is driven by these other household members.!'” Column 4 of Panel A demonstrates that
the bulk of the negative transmission effect arises once treated children return home from
school, with 9% lower handwashing during this period than the control mean and two thirds
of the daily treatment effect (p < 0.001) transpiring after school.

Table 1.4 presents results for total handwashing episodes within each specified time period,
but results are robust to transforming the outcome to hourly rates (Appendix Table A.6):
treated households wash a statistically insignificant 1% less than control households per hour
in the hours before school, but wash 9% less per hour (p < 0.001) in the hours after school.
Reductions in handwashing in the homes of edutainment-treated children are driven primarily
by the hours following exposure to the school environment.

Beyond the temporal prediction, crowd-out mechanisms offer a further prediction on the
extent of behavior change in each context: the degree of crowding out should be commensurate
with the degree of prior engagement. High engagement in one context should generate high
crowd out in another; little engagement in one context should yield little behavior change in
the other. In order to test this prediction, we require exogenous variation in the magnitude
of behavior change in one setting. Our experimental design varies whether or not behavior

change transpires, but not the magnitude of change. However, we can exploit the interruption

The presence of a statistically significant negative impact during these hours is suggestive of behavioral
spillovers within the family, a finding explored further in Section 1.4.7.

31



Table 1.4: Edutainment treatment effect at households throughout the day

School days Non-
school
days
1) ) 3) (4) (5)
All day Before At school After All day
school school
Edutainment treatment  -0.342%** -0.065 -0.086** -0.208%**  _(.483***
(0.104) (0.047) (0.044) (0.060) (0.138)
Control Mean 5.179 1.642 1.313 2.223 5.343
[6.765] [3.218] [3.014] [3.810] [8.372]
Observations 68,141 68,141 68,141 68,141 18,469

Notes. The unit of observation is household by day. Dependent variable is daily handwashing rate
as measured by total number of soap dispenser presses per day per household within the time range
specified (the exact hours are specific to students’ grade and school). Dates range from Oct 12th, 2019
- Mar 12th, 2020. All columns control for saturation treatment status, and include date, school, and
age fixed effects. We use a cross-fit partialing-out estimator chernozhukovl8 to select from among
potential household characteristic controls shown in Appendix Table I for all models. Robust standard
errors clustered at the class level are reported in parentheses and standard deviations are reported in
brackets. *** p<0.01, ** p<0.05, * p<0.1

of the experiment by the end-of-year exams and holidays as a plausibly exogenous shock to
handwashing behavior, as all participants face the exam period and holidays regardless of
handwashing preferences or performance. Households exhibit a sharp decay in handwashing
rates as soon as exam period and the holidays begin: while household handwashing rates
are more than twice baseline performance prior to the holidays, they fall by nearly 50%
during and after the holidays (Appendix Figure A.2).1® To get a sense of the degree to which
the dispenser ‘treatment-effect’ changes over this time period, consider that mothers report
washing their hands with soap three times per day at baseline: this is likely an overestimate of
individual washing due to demand effects that we document below, but an underestimate of
total household washing, which we have no reliable means of collecting in the absence of the

dispensers. Relative to this, it is plausible that the pattern we observe is one of households

eventually returning to near-baseline handwashing patterns, resulting in a zero treatment

18Notably, the rate of decay in household handwashing exhibited in this study is nearly identical to that
exhibited in both the handwashing experiments of Hussam et al. (2022a) and Hussam et al. (2022b), despite
occurring in different years, seasons, and in the context of different interventions.
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effect of the dispenser at home during and following the holidays.

How does this large reduction in household handwashing translate into the classroom?
Figure 1.5 plots the daily handwashing rate for high and low saturation classes over the course
of the experiment, with Appendix Table A.4 presenting the regression analog, estimating
effects separately before and after the exam-holiday ‘shock’ (equivalent to phase 1 and phase
2 for schools). We find that highly saturated classrooms wash substantially less than their
low-saturated counterparts prior to the holidays, but this gap nearly closes after the holidays.
With the rapid decay in household dispenser use and consequently a small ‘first stage’ of
handwashing within the home after the holidays, we observe very little crowd-out of the
behavior among dispenser children at school in phase 2.

We formalize this pattern further in Figure 1.6, in which we plot household handwashing
rates against the size of the school saturation treatment effect, with each observation repre-
senting one day in the experiment. We note two features. First, nearly all observations fall in
the bottom right quadrant, reflecting negative behavioral transmission. Second, the points
are fit by a negatively sloping line (5 = —1.5, p-value = 0.000): the degree of crowd-out
exhibited at school is commensurate with the degree of handwashing (a proxy for the size of
the dispenser effect) at home.

Although we have no source of exogenous variation in the degree of edutainment impact on
school handwashing rates, precluding a robust way to test the prediction on magnitudes in the
reverse direction of school to home, the observed patterns are consistent with the prediction:
the impact of edutainment at school on positive behavior change persists throughout the

experiment, and the negative transmission into the home persists in parallel.

Cue-based habit formation

The second mechanism we consider is that of cue-based habit formation (Wood and Neal, 2007;
Orbell and Verplanken, 2010; Laibson, 2001), in which repetitive behaviors become triggered
by the sensory environments in which they are performed. The converse likewise holds: the

absence of triggers can inhibit a behavior, and is therefore a way to break a habit (Duhigg,
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Saturation Treatment Effect at Schools
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Figure 1.5: Average classroom dispenser use by saturation status

Notes. This figure plots the moving average of number of soap dispenser presses over five days
for 65 high saturation classes and 89 low saturation classes. Important events are marked.
Dates range from Oct 12, 2019 to Mar 15, 2020 with non-school days (Fridays, national
holidays, and winter break) dropped. Trends in the month of March should be interpreted
with caution as our sample size is reduced to 46% of the initial dispenser data due to dispenser
sensor failure in the field.
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Relationship between saturation effect
and household level handwashing

101

8 e

£ o ) °

- 0

©

B

()

®

c '10_

.0

©

2

& -20- °

=

-a .

(a]

-30-

[ T T T 1
2 4 6 8 10

Daily handwashing per household

° Pre-holiday ¢ Post-holiday
Fitted values

Figure 1.6: Relationship between saturation effect and household level handwashing

Notes. This figure plots the daily saturation effect at the school level against daily handwashing
rate per household. Each observation corresponds to one day. Dates range from Oct 12, 2019
to Mar 15, 2020 with non-school days (Fridays, national holidays, and winter break) dropped.
The linear fit has a negative slope of —1.47 and is significant at the 1% level.
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2012). In other words, a behavior change intervention that is attached to a specific context
may succeed in amplifying the behavior in the context of the intervention while diminishing it
in all others. In the context of this study, a behavior encouraged in school via the edutainment
intervention may be subconsciously tied to the school context and disassociated from the home
environment. Likewise, a behavior tied to the home, through mornings in a home equipped
with a dispenser, may be subconsciously tied to the home and disassociated from the school.'?

Recent work (Hussam et al., 2022a; Wellsjo, 2021) has established handwashing as a habit
forming activity, or a behavior with intertemporal complementarities wherein greater initial
engagement generates greater future engagement. In the context of hospitals in the U.S.,
Wellsjo (2021) further finds that the behavior is cued by entering highly frequented rooms,
while in the context of households in rural India, Hussam et al. (2022a) finds that the behavior
may be cued by a specific time of year (winter) with its accompanying environmental triggers.
We consider whether handwashing behavior, when motivated by an intervention delivered
in the school environment, may become attached to the cue of the school at the expense of
performance in the home. To our knowledge, previous literature on cue-based habit formation
has not examined the impact of an exogenously imposed cue on behavior in non-cued settings,
making this a first opportunity to explore the potential unintended consequences of nurturing
habits that are attached to environmental cues.

A key prediction of the mechanism of cue-based habit formation, as distinct from that
of crowd-out, is that the negative treatment effect for edutainment-treated children at the
household should manifest even on days when children do not have school: days in which
there is no opportunity for crowding out behavior, but [the absence of] the trigger remains.
To examine this, we estimate the impact of the edutainment campaign on household washing
during holidays and weekends. Results are presented in Column 5 of Table 1.4. We find that
households of edutainment-treated children exhibit significantly lower rates of handwashing

than their non-treated counterparts even on weekends and holidays, with 0.48 fewer washes

YRecall that, while both the home and the school have dispensers, the saturation exercise is comparing
children who do and do not have dispensers at home. Any differential increase in use at the home can be
differentially tied to the home cue relative to the school cue.
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(p < 0.001) on days when crowding out from school consumption is not possible. The negative
treatment effect on weekends and holidays is in fact 41% larger than that on school days, as
more time is spent at home. In other words, the absence of the classroom and edutainment
cue (or isomorphically, the presence of the home cue, which, over the course of repeated
(in)activity has been disassociated from handwashing) leads to lower handwashing in the
homes of edutainment-treated children relative to control households regardless of whether
the crowd-out mechanism has been directly engaged.

While cue-based habit formation may alone explain the negative behavioral transmission
we observe, a crowd-out mechanism may exacerbate it. Children are first moved to wash by
the edutainment campaign at school, raising school-level washing and attaching the school
cue to washing. Crowd-out behavior, accompanied by the absence of the school cue, then
leads to lower washing upon returning home. This reduced washing is in turn adopted by
other household members, further reducing washing at home. As the school week proceeds,
such repeated daily behavior becomes habitual, reducing handwashing at home on weekends
and holidays as well. The combination of these behavioral mechanisms results not only in
negative behavioral transmission, but in a net negative total impact on handwashing due to

the edutainment intervention.

1.4.6 Potential confounds

Context-specific intervention While our findings are consistent with a mechanism tied
to the behavior of interest - namely that the act of handwashing is characterized by crowd-out
and cue-based habit formation - we consider here a feature of the experimental setting that
may instead be driving our results.

Because children received the edutainment intervention at school, perhaps they understood
hand hygiene to be a school-specific behavior. In other words, perhaps edutainment-treated
students interpreted handwashing as an act that was intended for school, and not for the
home, resulting in the negative edutainment treatment effect on home washing. We view

this story as distinct from that of cue-based habit formation: behavior which is consciously
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learned (in this case, incorrectly so) can be unlearned through information provision; behavior
which is the product of contextual triggers, however, cannot. This distinction between learned
and subconscious motives to action is given theoretical exposition in Romer (2000).

We find this alternative story unlikely for several reasons. First, the content of the
edutainment was weighted towards material that featured the home: within a typical week of
content, 45% of content-time demonstrated washing within a home, 50% in location neutral
sites (washing at a sink, playing in dirt), and 5% at a school. Second, the distinction between
phase 1 and phase 2 was a direct effort to address this potential confound: in phase 2, we
supplemented the existing content with a video featuring one author exhorting the students to
wash their hands with soap both at school and at home. If reduced household handwashing was
due to incorrect learning regarding the objective of the intervention, a supplementary message
conveying the correct information about the home should remedy students’ misunderstanding.
Table 1.5 presents the results of a difference-in-differences regression which estimates the
impact of this adjustment to the intervention: we find that the video has no impact on
handwashing among edutainment-treated students, neither at school nor within the household.
Such students continue to wash significantly more at school and less at home than their control
counterparts.

Most critically, we document negative behavioral transmission not only from the school
into the home, but also from the home into the school. The latter result employs a distinct
intervention that is not vulnerable to the potential artifact of context-specificity: children
treated at home were ‘treated” with handsoap dispensers, a product that they had access to
in both the home and the school. They therefore had no reason to interpret the dispenser as
a ‘home-specific’ technology, yet exhibit negative behavioral transmission of handwashing into

the classroom nonetheless.

Intrahousehold substitution of soap Our soap use data, by construction, only captures
the use of dispenser soap. 94% of sample households, however, possess barsoap at baseline, a
product used primarily for bathing and washing dishes. Perhaps the parents of edutainment-

treated students, having been informed of their children’s school program and potentially
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Table 1.5: Pre-post analysis of edutainment treatment

(1) (2)
School Household

Edutainment Treatment  0.221%** -0.320
(0.087) (0.230)
Post -0.766%*F*  -1.446%F*
(0.075) (0.174)
Edu-treatment x Post 0.067 0.064
(0.115)  (0.225)
Control mean 0.752 5.214
[1.234] [7.140]
Observations 12,427 89,048

Notes. Dependent variable for column (1) is total number of dispenser presses per day per
class divided by the number of students in the class. Dependent variable for column (2) is
total number of dispenser presses per day per household. All models control for the saturation
treatment status and include school and class level/age fixed effects. Robust standard errors
clustered at the class level are reported in parentheses and standard deviations are reported
in brackets. *** p<0.01, ** p<0.05, * p<0.1

attuned to the value of the dispenser soap for their children, choose to substitute away from
dispenser soap for their own use and instead use their existing barsoap?

We view this alternative as unlikely for two reasons. All households were informed that
unlimited dispenser soap would be provided for the duration of the experiment, and soap in
the household dispenser was publicly topped up every two weeks. Empirically, no household
ever presented with an empty dispenser during the monthly visit. There should therefore have
been no [differential] concern of soap scarcity nor a need to divert one’s soap use in order to
save soap for children. Second, we conduct a followup survey one year after the intervention
to probe the channels that may have led to reduced soap consumption at home. We ask all
respondents the following question: “Think about all the times you were working around the
house, and you knew it would have been helpful to wash your hands with soap, but you decided
not to use the dispenser. Why didn’t you use it?"

We then prompted respondents with the following possible answers: “For ezample, perhaps
you... (A) forgot, (B) didn’t have time, (C) found it inconvenient, (D) wanted to save soap for

other members of the family, (E) viewed the dispenser as your child’s dispenser, (F) used hard
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soap instead, or (G) does not apply.” The impact of being the parent of an edutainment-treated
child on the likelihood of each answer is presented in Table 1.6. We observe no impact of a
child’s edutainment status on the likelihood that a parent will report any of these reasons, with
the exception of “I forgot,” which edutainment parents are 31% more likely to report than
control parents, marginally significant when unadjusted for multiple hypotheses.?’ Notably,
while imprecise, the magnitude of the coefficients on (D), (E), and (F) are near zero. Given
that surveyor demand, were it present, should alone raise the likelihood of reporting these three
reasons among parents of edutainment-treated students, we view a near-zero magnitude effect
as plausible evidence that this narrative is not a primary driver of the negative transmission

we document.

Optimal behavior Perhaps the negative transmission we find is, in fact, optimal? For
example, edutainment-treated children may strategically allocate their effort to increase
washing in contexts where they believe there are meaningful health returns (at school, where
children and germs are abundant) and reduce washing in potentially less consequential spaces
such as the home. However, were this the driving force behind our results, it would preclude
a negative behavioral spillover in the other direction of home-to-school, which we document.

Alternatively, perhaps edutainment-treated children are shifting those daily activities
which require handwashing (such as eating meals or defecating) into school hours, therefore
requiring less washing at home? This is also unlikely: all children have unlimited dispenser
and soap access in both their school and their home and therefore possess no incentive to
shift their activities - a presumably costly act - to the four hours of each weekday they remain
at school. Such shifting is also implausible, as defecation is not easily scheduled for young
children, and all children eat breakfast and dinner at home. Most decisively, we observe
significant reductions in handwashing during holidays and weekends as well, when children

have no such opportunity to shift activities into school hours.

20This reason is consistent with the evidence of parental spillovers, discussed further in Section 1.4.7: not
seeing one’s child utilize the dispenser at home may make it easier to forget to use it oneself.
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Table 1.6: Intrahousehold substitution of soap in follow-up survey

(1) (2) (3) (4) (5) (6) (7)

A B C D E F G
Edutainment treatment  0.057 0.023 0.019 0.008 -0.007 -0.013 -0.045
(0.033) (0.034) (0.021) (0.039) (0.035) (0.039) (0.030)

Control mean 0.186  0.180  0.073  0.268  0.265  0.585  0.220
0.390] [0.385] [0.261] [0.444] [0.442] [0.493] [0.415]
Observations 688 688 688 688 688 688 688

Notes. The unit of observation is households. The outcome is different possible answers to
the question “Think about last year. Think about all the times you were working around
the house, and you knew it would have been helpful to wash your hands with soap, but you
decided not to use the dispenser. Why didn’t you use the dispenser?”

(A): I forgot
(B): I didn’t have time

(C): It was inconvenient

(D): I wanted to save the soap for other members of my family

(E): Because I think of it as my child’s soap dispenser, not mine

(F): T used a hard soap in our home instead

(G): Does not apply

We control for the saturation treatment status of the household and use a cross-fit partialing-out
estimator (Chernozhukov et al., 2018) to select from among potential household characteristic
controls shown in Appendix Table A.1. All models include school and age FE. Robust standard
errors clustered at the class level in parentheses and standard deviations are reported in
brackets.

¥ p<0.01, ** p<0.05, * p<0.1
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1.4.7 Self-reported knowledge and behavior

Our results and exploration of mechanisms suggest that the behavior of handwashing is
vulnerable to negative behavioral transmission across contexts, evidenced in the dual directions
of home to school and school to home. We find this result surprising, as our initial motivation
behind designing this experiment was to identify the sites of intervening that might generate
the largest returns to behavior and health via positive transmission. Priors, derived both from
the limited existing literature on behavioral transmission (Hiramatsu et al., 2014; Tidwell
et al., 2020) and the general nature of education curricula, also favored the existence of
positive transmission across contexts. To better understand where positive transmission of
behavior from the school into the home may have been hampered, we examine data on hygiene
knowledge and behavior collected at endline, six weeks after the conclusion of the intervention.

As is demonstrated in Panel A of Table 1.7, children treated with the edutainment campaign
transmit some information about the edutainment treatment to their mother: mothers of
treated children are more likely to report that their child told them about the cartoons they
saw at school and to volunteer that the cartoon content was related to handwashing. However,
Panel B indicates that little substantive information is conveyed or internalized: mothers
of treated children are no more likely to know when their children should wash their hands,
what might happen if they do not wash, nor how to wash properly - the central content of the
edutainment program. They do exhibit greater awareness that the school and the home are
the two most important sites of handwashing for their child.

Did edutainment-treated children learn that handwashing with soap was important but
fail to convey it, or not learn from the edutainment at all? While we do not collect data
on hygiene knowledge among children, literature on human capital formation suggests that
younger children are more amenable to learning from instruction than older children (Heckman
and Mosso (2014)). Appendix Table VI therefore examines the impact of the edutainment
program on school handwashing by grade. We see no obvious pattern: while younger children
appear slightly more responsive to the program at school, we cannot reject equality against

impacts among the oldest children. The absence of evidence of learning is consistent with the
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Table 1.7: Endline measures of edutainment treatment

Panel A: Mother’s knowledge of edutainment treatment

(1) (2) (3) (4)

Edutainment treatment 0.558%** 0.384*** 0.442%** 0.089***
(0.041) (0.081) (0.072) (0.025)

Control Mean 0.253 0.551 0.551 0.861
[0.435] [0.501] [0.501] [0.347]

Observations 609 351 351 609

Panel B: Mother’s hygiene knowledge
(1) (2) (3) (4) (5)

Edutainment treatment -0.019 -0.007 0.003 0.037*+** 0.027
(0.016) (0.021) (0.017) (0.014) (0.020)

Control Mean 0.967 0.930 0.905 0.930 0.912
[0.179] [0.255] [0.294] [0.255] [0.284]

Observations 609 609 609 609 609

Panel C: Mother’s self-reported hygiene behavior

(1) (2) (3) (4)

Edutainment treatment 0.370%* 0.081** 0.038%* 0.018**
(0.175) (0.035) (0.016) (0.008)

Control Mean 5.953 0.586 0.963 0.978
[2.794] [0.493] [0.188] [0.147]

Observations 609 609 609 609

Notes. The unit of observation is households. The endline survey was administered via phone
at the end of the intervention, five months after the start of the edutainment treatment. All
models control for the saturation treatment status and use a cross-fit partialing-out estimator
chernozhukov18 to select from among potential household controls shown in Appendix Table
A.1. Panel C explicitly controls for the baseline hygienic knowledge and behavior outcomes,
on top of selecting from among other household controls. Actual question asked during the
interview is included in the Appendix. All include school and age fixed effects. Standard
errors clustered at the class level in parentheses and standard deviations are reported in
brackets. *** p<0.01, ** p<0.05, * p<0.1

results of Hussam et al. (2022b), which finds that an identical edutainment intervention, when
administered via mobile phones to parents and their children at home, results in large changes

in handwashing behavior with no corresponding changes in hand hygiene knowledge. Instead,
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the authors find evidence that behavior change is precipitated by cues (namely exposure to
the mobile phone) immediately prior to a handwashing episode - a finding consistent with the
underlying mechanism of cue-based habit formation considered here.

Despite no clear change in knowledge about the returns to proper hand hygiene, we
do document improvements in self-reported handwashing behavior: Panel C of Table 1.7
shows that mothers of edutainment treated children report washing 0.37 more times per day
(p < 0.05), are 14% more likely to report washing with soap before they cook (p < 0.05), and
are 4% more likely to report washing with soap before they eat (p < 0.05).

We draw two lessons from this body of self-reported data. First, the self-reports of
household handwashing behavior describe a pattern in direct opposition to our sensor data on
household handwashing behavior. This inconsistency underscores how vulnerable self-reports
are to salience or demand effects: mothers of treated children report significantly better
hand-hygiene than their control counterparts, yet our objective and high-frequency measures
suggest that these households in fact use the handsoap dispenser significantly less, and our
follow-up survey indicates no greater use of alternative soap (Table 1.6). In other words,
it appears that respondents either incorrectly believe that they are washing more (perhaps
due to greater salience around handwashing in the treatment arm), or they intentionally
over-report washing in response to beliefs about surveyor demand. This observation suggests
a reevaluation of a number of previous studies that report positive behavioral impacts from
handwashing campaigns but rely on self-reported behavior (Contzen et al. (2015); Johansen
et al. (2015); Hovi et al. (2017), among others) and reiterates the necessity of objective data
for behaviors otherwise vulnerable to demand effects. Were we to rely on our self-reported
measures of handwashing rather than the sensor data in the household, we would document
positive behavioral transmission of our edutainment program and, as a result, promote the
scale-up of an intervention that in reality results in a net negative impact for treated children
and their families.

Second, the absence of evidence of positive knowledge transfer from child to mother

highlights a key barrier to the transfer of positive behavior into the home: family members
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may not gain substantive information from a child’s school experiences. Rather, they appear
to mimic a child’s actions at home, further exacerbating negative transmission. This result
contributes to a small body of evidence on the ‘reverse’ vertical transmission of behaviors
from children to parents (Berniell et al. (2013); Lundborg and Majlesi (2018)), with existing
literature focusing on how positive behavioral change among children can positively influence
parents. Here, instead, we find that a reduction in positive behavior among children may
likewise be adopted by others in the household. Notably, these results lie in opposition to
the increasingly popular label of children as potential “change agents” in the home for health

behaviors adopted at school (Olayiwole et al., 2003; Bresee et al., 2016; Burrows, 2017).

1.4.8 Impacts on health

What are the downstream consequences of this negative behavioral transmission across
contexts? Results are presented in Table 1.8. Our estimates of health impacts are imprecise,
but qualitatively consistent with the negative impact of the program on total handwashing:
we document a statistically insignificant rise in the incidence of loose stool and respiratory
infection symptoms among edutainment-treated children.

The imprecision of our health estimates precludes much interpretation. We posit, however,
that the relevant comparison should be - not a null effect on health, but rather - the effect on
health that the edutainment intervention would have generated in the absence of behavioral
spillovers. While we cannot determine this directly, we draw from an identical edutainment
intervention randomized at the household level in neighboring villages two years prior to this
experiment(Hussam et al., 2022a). This study documented a 20% increase in the handwashing
rates of treated households, which translated into a 54% (p = 0.011) decline in loose stool
and a 29% (p = 0.005) decline in symptoms of acute respiratory infection among exposed
children. Why might behavioral transmission have plausibly been absent in such a setting?
The study did not intervene in schools, where baseline handwashing with soap was zero: no
school carried soap. As such, the household-level intervention did not create an opportunity

for crowd-out in complementary contexts: washing at school was zero at baseline and could
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Table 1.8: Child health measures

(1) (2) (3) (4)
ARI Diarrhea

Days Binary Days  Binary
Edutainment treatment 0.019 0.008 0.027 0.005
(0.081) (0.020) (0.020) (0.006)

Control mean 0.873 0.242 0.0.021 0.010
[1.821] [0.429] [0.248] [0.101]
Observations 2,009 2,009 2,009 2,009

Notes. Sample is four rounds of surveys administered every month after the baseline survey
to the households. Outcome for columns (1)-(2) is incidence of acute respiratory symptoms
(runny nose or cough); outcome for columns (3)-(4) is incidence of loose stool. ‘Days’ measures
the total number of days of symptoms in the two weeks prior to the interview date and
‘Binary’ equals one if there were any symptoms in the previous two weeks and zero otherwise.
All models control for the saturation treatment status and for the baseline health outcome.
We use a cross-fit partialing-out estimator (Chernozhukov et al., 2018) to select from among
potential household controls shown in Appendix Table A.1. All include school, age, and
survey round fixed effects. Robust standard errors clustered at the class level are reported in
parentheses and standard deviations are reported in brackets.

R p<0.01, ** p<0.05, * p<0.1

not go lower, despite an increase in home washing.?! We therefore view the health impacts
found in this earlier study as a reasonable proxy for what the edutainment intervention may
have done in the absence of negative behavioral transmission. While our estimates are too
noisy to reject health improvements even of the magnitude ofHussam et al. (2022a), this
earlier study suggests that the negative behavioral transmission we document may have had
meaningful consequences for the health of treated children, who could have benefited from
the edutainment in the absence of such transmission.

Beyond the direct impact on child health, because both fecal matter and coughs and colds
are common means of spreading bacterial and viral infections, negative behavioral transmission
from the school into the home may have important consequences for vulnerable members
of the household, whose health status we do not collect in this study. 31% of children in

our sample live in a household with an adult over the age of 50 years in a setting where life

21Tn contrast, the present study, by distributing soap dispensers in both the school and the home among
treated and control households, generated an opportunity to wash (which was evidently taken by control
households), and therefore an opportunity for crowding out (as evidenced by treated households).
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expectancy is approximately 66 years(Islam et al., 2017). If children respond enthusiastically
to a hand hygiene campaign at school, but consequently reduce washing in a home with elderly
grandparents, an intervention deemed successful at school may produce substantial negative
health spillovers in the home, especially in light of the COVID-19 pandemic.

Conversely, if schools are a center of behavioral spillovers via peer effects as well as
health spillovers via physical proximity and play, one may want to ensure that encouraging
hygienic practices at home does not unintentionally reduce such behavior in a site with greater
externalities. These remain necessarily empirical questions, for which we hope this study can
serve as a model, underscoring the necessity of estimating intervention impacts across all sites

of action before scaling up behavior change policy.

1.5 Conclusion

Early education programs are grounded in an assumption of the positive transmission of
behavior. Our results suggest that certain behaviors may instead be substitutes across
contexts, with engagement in one site crowding-out engagement in another. At its worst, this
mechanism may result in the negation of positive behavioral change, or a net-zero impact.
However, when paired with cue-based habit formation or spillovers to others, a behavior
change campaign that appears successful in one environment may in fact yield a negative
impact on net.

In the midst of a global pandemic precipitated by the viral transmission of COVID-19,
the cultivation of proper hand hygiene has become imperative for the health and survival
of exposed populations around the world. Handwashing with soap has of course long been
a necessary tool to reduce infant and child mortality across the developing world, where
bacterial and viral contamination end the lives of more than one million individuals per year
(UNESCO World Water Assessment Programme, 2019). The COVID-19 pandemic amplifies
the need for preventive measures such as handwashing in developing countries, which are
characterized by high population densities in urban centers, lack of medical personnel and

equipment, scarcity of testing kits, and an absence of proper refrigeration facilities for vaccines.
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This study estimates the impact of an intervention at school, a site that is a frequent locus for
public health programs and should capitalize on economics of scale, on behavior change both
at school and at childrens’ homes. Notably, we designed the program with this expectation in
mind: we hoped to document large positive behavioral spillovers across contexts. Instead, we
find our intervention to be quite successful at improving behavior at school, but document
significant unintended consequences in the home. As efforts to improve handwashing adherence
receive increased attention globally, we hope this study can shape how evaluations of such
programs are designed and urge caution in the interpretation of the results of existing studies.

Beyond the application to handwashing, the behavioral mechanisms we propose - crowd
out and cue-based habit formation - have each been documented across a wide range of
commonplace and high-return behaviors in the literature. We view the combination of these
two mechanisms as plausible across a range of behaviors, many of which are consequential to
human capital formation, health, and community wellbeing: conservation, diet, and mask-
wearing, among others. Likewise, the contexts in which negative transmission may transpire
are not limited to the school and the home. From the workplace to the gym to places of
worship, we are perpetually engaged — or expected to be engaged — in effortful activity across
time and physical space. We view this paper as a proof-of-concept of the phenomenon of
behavioral transmission, and hope it may serve as a template for how experiments in other

contexts may be designed to estimate the same.
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Chapter 2

When Women Run: Double-Edged

Effects of Political Representation

2.1 Introduction

How do female candidates! exert influence on the policy stances of, and donations to, the
competing candidates? Theories of electoral competition render ambiguous predictions on
how the personal identity of one’s opponent should affect one’s platform or policy preferences,
and empirical evidence of the causal impact is scarce. Candidates may converge on policy
platforms or implement their ez-ante most preferred policies regardless of the opponent’s
identity. Alternatively, candidates may exhibit backlash on certain salient social issues tied
to their opponent’s identity, seeking to reinforce their oppositional position. I explore this
question in the context of U.S. House of Representatives general elections spanning 1980
through 2014, focusing on a highly visible and often politically salient identity trait of the
opponent: gender.

Studying the impact of women running for office is important not only because gender is

an identity marker that is evenly distributed in the population but with extreme historical

!The women running for office are hereafter referred to as an opponent, instead of a candidate, as the focus
of the paper is on her competing candidate and not on the female candidate herself.

49



inequality in political representation, but also because we know from the previous literature
that identity matters and has political consequences. Identity, including gender, matters
for people’s economic and political outcome (George A. Akerlof, 2000; Glaeser et al., 2005)
and affects people’s policy preferences (Kinder and Winter, 2001; Miller, 2008; Alesina and
Giuliano, 2011) as well as their policy-making (Chattopadhyay and Duflo, 2004; Clots-Figueras,
2011; Fernanda and Ugo, 2016; Funk and Gathmann, 2015; Bruce et al., 2020). My paper
studies whether the gender of the opponent signals and highlights such policy preferences and
leads to change in the political engagement of the donors and the competing candidates.

Providing a credible answer to this empirical question is challenging. An opponent’s
decision to run for office is endogenous to the competing candidate’s ideology. I resolve
this issue by exploiting a quasi-experiment embedded in the U.S. Congressional electoral
system that generates essentially random variation in the opponent’s gender. I study the
set of candidates whose opponents barely won in their primary against a runner-up of the
opposite sex. The key identifying assumption is that the candidates whose female opponent
barely won their primary race against a male runner-up are comparable to candidates whose
male opponent barely won their primary race against a female runner-up. This regression
discontinuity design thus addresses the endogeneity problem by isolating arguably exogenous
variation in opponent gender.

My first result establishes a causal impact of opponent gender on the competing candi-
dates’ campaign finances. Using the 1980-2014 Congressional election results linked with the
Database on Ideology, Money in Politics, and Elections (Bonica, 2016), I study the types of
single-issue organizations donating to candidates’ general election campaign. I find that Re-
publican candidates receive financial donations from a greater number of socially conservative
interest groups, such as anti-abortion and gun rights advocates, but from a smaller number of
socially liberal interest groups, such as abortion rights, gun control, and civil rights advocates,
when running against Democratic women relative to men. This treatment effect is likely driven
by the political groups’ strategic donation to help elect the Republican candidate against the

alternative of a Democratic female opponent winning who on average is more liberal than
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their male counterparts (Figure 2.1). I find no shift in Democratic candidates’ campaign
finances during this stage perhaps due to the lack of donors’ incentive to give differently to
Democratic candidates with Republican male opponents versus those with Republican female

opponents, which may stem from the lack of differences in the political stances between the

Republican women versus men.
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Figure 2.1: Fraction of female candidates in U.S. House of Representative general election

Notes. Sample is candidates from two major parties who ran in the general election of
the U.S. House of Representatives race in 1980-2014. Ideology scores are measured using the
campaign contributions candidates receive (Bonica, 2016).

Next, I study whether this impact persists beyond the election and affects winning
candidates’ voting in Congress. Herein lies the second empirical challenge: even if an
opponent’s decision to enter a race is exogenous, a candidate’s likelihood of winning against
the opponent is not. Congressional voting, which is measured only after winning their election,
may be driven by two separate but often conflated channels: (i) a behavioral shift in the
candidate, and/or (ii) sample selection in which candidates who win against women inherently

possess particular political preference (at baseline). I isolate the first channel by showing
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that an opponent’s gender does not affect a candidate’s probability of winning the race,
and thereby claim that if an effect exists, it is driven by the first channel alone. I further
demonstrate that the result holds even upon relaxing this assumption. Specifically, I estimate
the effect on candidate voting conditional on the candidate winning the race by using the
potential outcomes framework and making assumptions about the political stance of the losing
candidates. This permits me to provide upper and lower bounds on the treatment effect.

Candidates’ voting patterns in Congress are consistent with the direction of the impacts
found in the campaigning stage. I assemble the primary and general election results from
the 1980-2014 Congressional races and assign the winners voting scores according to how
they voted on certain social issues to measure their underlying political stance in Congress.
I manually create my own index of legislators’ voting on selected social issues composed of
education, women’s issues excluding reproductive rights, civil rights, reproductive rights, and
gun rights to reflect results from the campaigning stage. Republican legislators vote more
conservatively on this social voting index after running against Democratic women versus
men; this is driven by meaningful rightward shift in voting behavior for reproductive rights
and education. Democratic legislators vote more liberally on this index against Republican
women versus men; this is driven by leftward shift in their voting on women’s issues excluding
reproductive rights, education, and civil rights.

Taken together, these results suggest that facing a female candidate affects both one’s
donor support at the campaigning stage as well as one’s voting beyond the election. The
direction of the impact is such that the legislators from both parties lean into their respective
partisan positions on a range of key social issues. The implication of this finding is important:
beyond one’s own gender identity, the mere presence of an opponent who is female may
lead to greater partisanship on certain policy issues. Even when one loses her race, she

has the potential to indirectly shape policy-making in Congress due simply to her gender.?

2While women do and are perceived to adopt different political ideologies relative to their male co-partisans,
I control for the overall liberal-conservativeness of the opponents in my analyses in order to identify the effect
of an opponent’s gender identity beyond gender as a proxy for ideology. My research design does not allow me
to — nor is it my intention to — distinguish between the impact of the sex of the opponent per se and the impact
driven by the bundle of characteristics that define being a woman in politics, such as greater/less charisma,
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The results also imply that facilitating the entry of women into the political world has an
impact beyond women winning. Failed attempts for office may indeed be costly, pushing
competing candidates into more partisan positions, thereby making the effort toward political
representation a double-edged endeavor.

This work offers two primary contributions. First, I speak to candidate positioning in
the literature on electoral competition. The literature is far too extensive to be reviewed
here in detail but starts from a seminal model of Down’s median voter theorem (Black, 1948;
Downs, 1957), which depicts candidates as office-motivated politicians whose sole objective
is to win the race.? In this world, personal identity is irrelevant for policy, as all candidates
converge to a unique policy platform independent of one’s own, or of the opponents’, policy
preferences. Similarly, in an alternative view of the citizen-candidate model (Osborne and
Slivinski, 1996; Besley and Coate, 1997) where candidates are allowed underlying policy
preferences but without a precommitment device to the announced policies, the only credible
and time-consistent outcome for the candidates is to adopt their ez post most preferred policy
when in office.* That is, while the policy preferences and personal traits of the candidates
may influence their own political stance and policy making,® the electoral pressure or the
identity and policy preferences of the opponent does not compel the candidates to adjust their
positions; candidates simply decide whether to enter the race.

My paper adds to the literature by empirically documenting for the first time the causal

networking skills, intelligence, leadership, to name a few.

3This pressure of electoral competition constrains candidates’ platforms to the one most preferred by the
median voter, giving rise to the critical implication of the model that in equilibrium, full convergence of policies
occurs. The outcome still holds when we allow candidates to be ideologically motivated differently (Wittman,
1977, 1983; Calvert, 1985). The ideologically motivated candidates still compromise on a more moderate point
relative to their respective most preferred policies, resulting in partial convergence.

“More specifically, Alesina (1988) demonstrates that the ability to credibly commit is an essential assumption
of the Downsian model. He shows that in a one shot game, the only time-consistent equilibrium is the one
where candidates carry out their ex post most preferred policy, a full divergence of the policies: If the candidates
are ideologically motivated and there’s no possibility of binding precommitments to the announced policies,
rational and forward-looking voters will take this into account, rendering the compromised centrist promises
noncredible and leading each candidate to announce and pursue his most preferred policy.

5Empirical papers that support the citizen-candidate model include Washington (2008); Chattopadhyay
and Duflo (2004); Clots-Figueras (2011); Ferreira and Gyourko (2014).
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impact of facing a female opponent on donor support and candidate voting. I find that
the winning candidates from both parties vote more partisan on key social issues such as
education, reproductive rights, and women’s issues excluding reproductive rights if they had
run against female opponents. This ideological shift of the candidates as a response to the
opponent’s identity is not explained by conventional theories of electoral competition, in
which the opponent’s identity is irrelevant to the candidates’ policy platforms. The most
evident reason for the shift in candidates’ voting may be explained by the change in donor
support during the electoral campaign. The presence of a female opponent alienates the
socially oriented donors on salient social issues, which then affects candidates’ voting behavior
in Congress to be consistent with the monetary support he received.

Second, this paper speaks to and expands the existing literature on the effect of women
in office. Previous literature has primarily focused on the impact of women already in office.
Studies show that women in political office affect how and where public funds are spent and
increase the political participation of future generations of women. Female representatives
introduce and pass more priority bills dealing with issues of women, children, and families more
than men (Thomas, 1991; Swers, 1998), invest more in public goods that directly help women
(Chattopadhyay and Duflo, 2004), and improve perception of female leader effectiveness and
weaken stereotypes about gender roles to bring future electoral gains for women (Beaman
et al., 2009).

Female leaders also serve as role models for other women. Presence of high profile female
politicians inspire interest of political activism among young women (Campbell and Wolbrecht,
2006), inspire other women to run for office (Ladam et al., 2018), help female council candidates
advance more from their initial list rank (Baskaran and Hessami, 2018), and even foster
growth in education attainment of girls (Beaman et al., 2012).

But many more women in fact run for office. In 2018, 519 women ran in the Congressional
election while 116 won. In 2020, 643 women ran in the Congressional election while 143 won.
For gubernatorial, state executive, state legislative, and local elections, the numbers look

similar. While we understand the many ways in which the 143 Congresswomen may yield their
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influence on policies, public spending, and citizens, we have little understanding of the effect
that the 643 women may have on the political discourse. To the best of my knowledge, this
paper is the first work to identify the causal impact of women running in Congressional races
on the donor and voting behavior of competing candidates, before and after the election.®
The remainder of the paper is organized as follows. In Section 2.2, I describe the data on
the election results and measures of political ideology. In Section 2.3, I examine the impact
on donations to candidates, and next the impact on their voting in Congress in Section 2.4.

Section 2.5 discusses the results, and Section 2.6 concludes.

2.2 Data

In this section, I describe the sources of my data, discuss how I construct my sample, and

present summary statistics.

2.2.1 U.S. House rlection tesults

I collect the U.S. House general election results for 1980-2014 general elections from MIT
Election Data and Science Lab (2017). All include information on the year the election was
held, the state, Congressional district, party, candidate names, and the number of votes each
candidate received in the race. I limit my sample to the candidates from the two major parties
(Republican and Democratic),” and drop elections held in Louisiana, California from 2010,

and Washington from 2006 due to their majority-vote system.® Candidates who ran in the

5Dolan (2008) studies whether female opponents shape male candidate behaviors by comparing campaign
websites of men who ran against women versus men who ran against other men to find no evidence that men
“play” to women voters by investing more in women’s issue, but the effect is endogenous to the sample of
candidates studied. Meyer (2018) investigates the effect of opponent gender on Congressional candidates’ issue
emphasis on social media to find that male candidates decrease their attention to women’s issues when running
against a male opponent versus female. Neither paper studies the effect on the candidate after the election.

"In the rare cases where the third party candidate is the winner of the race, I keep the third party candidate.
For cases where more than two candidates from the major party appear on the same ballot at a non-special,
non-majority-vote race, I drop the third-ranking candidate from the race.

81n majority-vote system, all candidates running for a local, state, or federal office appear on the same

ballot regardless of their partisan affiliations. If a candidate wins a simple majority of all votes (i.e., 50 percent,
plus one vote), he or she wins the election outright. If no candidate meets that threshold, the top two finishers,
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elections but withdrew or resigned from the post, promoted to a higher office, or died after
winning the general election but before starting his/her term are also dropped.

I merge the above general elections data to the primary elections data collected from
Pettigrew et al. (2014).° The primary elections data has information on the races including
the year, state, district, party, candidate name and the number of votes each candidate
received as well as information on the incumbency status and the gender of the candidate.
173 general election candidate x year pair are left unmatched to the primary elections results.
This is due to two reasons: first, the primary runoff elections data is unavailable for years
before 1994 and as a result, we may find the winner of the pre-runoff primary elections to be
different from the general election candidate. Second, some general election candidates are left
unmatched to the winners of the primary election due to circumstances such as candidates
withdrawing or resigning from the race, being promoted to a higher office after having won
the primary, or dying after the primary election but before the general election. The winners
of the primary in these cases also do not match the replacing candidates who end up running
in the general election instead and the merge is left unsuccessful. These unsuccessful merges
are still kept in the sample despite their missing data on primary election results because as
long as the candidates’ opponents primary race results are non-missing, the candidates enter
the estimation process.

My final sample consists of 14,109 candidate x year pairs in the U.S. House of Represen-
tatives general elections between 1980-2014. Table 2.1 shows us sample composition. Out
of 14,109 candidates, 1,860 are female, of which 847 won the race. Figure 2.2 plots the time
trend of the fraction of the female candidates who ran in the U.S. House of Representatives
general election. The number gradually rises with a sharp increase in 1992, the year dubbed

as the “Year of the Woman” where a record-breaking four women were elected as senators

regardless of their partisan affiliations, advance to a second — considered the general in other states — election.
In the second round, the candidate who receives the greatest number of votes wins (Balletopia, 2021).

91 would like to thank James Snyder from Harvard University for providing primary election results for

years 2012-2014. I separately collect information on primary runoff elections for years 1994-2014 from CQ
Press Library (2022).

56



and 24 women as representatives to Congress.

Table 2.1: U.S. House general election candidates in 1980-2014

(1) (2) (3) (4) ()

Win Lose Incumbent Non- Total
Incumbent

Whole Sample
Female candidate 847 1,013 737 1,123 1,860
Male candidate 6,695 5,044 6,113 6,126 12,239
Total 7,542 6,567 6,850 7,259 14,109
RDD Sample
Female candidate 90 99 87 102 189
Male candidate 577 439 476 540 1,016
Total 667 538 563 642 1,205

Notes. Sample is U.S. House general election candidates in 1980-2014. RDD sample refers
to the candidates whose opponents come from primaries where the top two contestants are of
mixed gender. The total number reflects the total number of candidates within each main
criteria (eg. female vs male, winner vs loser etc) and is not the sum of all columns or all rows.
For example, a female can be both winner and incumbent, or loser and non-incumbent.

2.2.2 Measures of political orientation

I now discuss the choice of the dependent variable. There are several ways to measure the
political orientation of the elected officials and sometimes of the unelected nonincumbent
candidates. They include constructing scores using legislature roll call votes (Poole, 2011; Shor
and McCarty, 2011; Steven D. Levitt and James M. Snyder, 1999), surveying the candidates
(Ansolabehere et al., 2001; Burden, 2004; Shor and Rogowski, 2018), analyzing followers on
Twitter (Barbera, 2014), perceptions of civilians or experts (Aldrich and McKelvey, 1977;
Hare et al., 2014; Ramey, 2016), or the campaign contributions received by the candidates
(Bonica, 2013, 2014).

I focus on two measures in this paper, for their wide adoption in the literature, and curate
my own outcomes based on them: first I collect information on the kinds of single-issue
organizations that donate to the candidates during the general election campaign, to measure
candidates’ electoral political stance. For each election held in 1980-2014, the Database

on Ideology, Money in Politics, and Elections (DIME) (Bonica, 2016) tabulates campaign
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Figure 2.2: Fraction of female candidates in U.S. House of Representative general election

Notes. Sample is candidates from two major parties who ran in the general election of the
U.S. House of Representatives race in 1956-2014.

donations that’s greater than $200 using the mandatory reports required by the Federal
Electoral Commission.'? I keep the donations made to the general election campaigns only,
and collapse multiple contributions from the same donor to recipient pair such that each
transaction is a unique donor-recipient pair.

The advantage of using campaign finance to infer candidates’ electoral position is that the
data exists for both the winners and the losers of the election and we are able to measure the
political orientation of both. At the same time, using campaign contributions as a measure of
candidate political orientation may capture both the strategic donations by the groups to

help elect the candidate, and/or the behavior shift of the candidate himself. Political science

10S6me candidates do not have campaign finance information because they do not meet the requirements
for inclusion in the sample.

o8



literature interprets a donor’s choice of which candidate to support to be a genuine expression
of the donor’s ideology (Bonica, 2013; McCarty et al., 2016)!, and I rely on this assumption
to reveal the donor’s and the recipient candidate’s ideology.

Figure 2.3 plots the mean number of unique single-issue organizations supporting the
candidates from each party where the groups are arranged such that the group in the far
left, gun control advocates, has the least number of organizations supporting the Republican
candidates and the group in the far right, anti-abortion organizations, has the greatest number
of organizations supporting the Republican candidates. On average, 0.64 anti-abortion
organizations support the Republican candidates while only 0.07 support the Democratic
candidates. On the other hand, Democratic candidates receive support from civil rights groups
most often; on average, 0.46 organizations support the Democratic candidates while only 0.01
support the Republican candidates.

Second, in order to measure candidates’ political stance in Congress after they have won
the election, I study the candidates’ voting behavior in Congress. I borrow from a widely used
measure in both the political science and economics field: the voting scores constructed by
interest groups. For each Congress, the American Association of University Women (AAUW)
and Americans for Democratic Action (ADA) choose about ten to twenty high-profile roll-call
votes they deem important'? and assign each legislator a score that varies between 0 and 100.
I “unpack” their voting scores to select specific legislative pieces on the reproductive rights,
gun rights, civil rights and women’s issues (excluding reproductive rights) to construct my
own social voting score depending on how the legislators voted on them. While the higher
AAUW and ADA voting scores correspond to a more liberal voting record, I subtract my own
voting scores from 100 such that the higher voting score now corresponds to a more socially
conservative voting record.

Table 2.2 presents summary statistics of the the self-constructed voting scores on different

"This is the assumption Bonica (2016) builds on to construct the campaign finance (CF) scores, another
widely used measure of candidates’ political ideology.

12Exaunple of legislation included are votes on family planning, abortion, Title IX, Title X, pay equity,
minimum wage increases, vocational education, childcare, and same sex marriage

99



Mean

Gun control Women Civil rights  Abortion rights Gun rights  Anti abortion
|_ Republican [ Democratic

Figure 2.3: Mean number of unique single-issue organizations donating to candidates’ general election
campaign

Notes. Sample is donor-recipient pairs of the U.S. House of Representatives race in
1980-2014. Each bar is the mean number of unique single-issue organizations that donate to
the candidates for their general election campaign.
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legislative issues. I present results on the two issues, reproductive rights and women’s issues,
in the main analysis but show results on other issues including education, civil rights, and
gun rights in the Appendix. The mean of the voting score on reproductive rights for the
Republican legislators is 87 with a standard deviation of 30 and the mean of their voting
score on women'’s issues is 74 with a standard deviation of 31. The mean of the voting score
on the reproductive rights for the Democratic legislators is 22 with a standard deviation of 38

and for women'’s issues mean is 9 with a standard deviation of 19.

Table 2.2: Summary statistics

Mean Std Dev Min Max N

Panel A: Republican

Candidate number 1.94 0.23 1 2 6,967
Candidate vote share 0.50 0.20 0.02 1 6,967
Candidate victory margin 0.30 0.17 0 0.95 6,565
Winner 0.51 0.50 0 1 6,967
Female 0.10 0.30 0 1 6,967
Campaign finance scores 0.85 0.38 —1.95 4.85 6,177
Voting score on reproductive rights 87.26 29.73 0 100 3,520
Voting score on women’s issues 73.61 31.01 0 100 3,538
Nominate score 0.41 0.17 —0.07 1.00 3,567

Panel B: Democrat

Candidate number 1.92 0.27 1 2 7,131
Candidate vote share 0.54 0.20 0.07 1 7,131
Candidate victory margin 0.30 0.17 0 0.95 6,558
Winner 0.55 0.50 0 1 7,131
Female 0.16 0.37 0 1 7,131
Campaign finance scores —0.63 0.43 —5.11 1.20 6,603
Voting score on reproductive rights 21.94 37.71 0 100 3,881
Voting score on women’s issues 9.43 18.75 0 100 3,913
Nominate score —0.35 0.17 —1 0.92 3,947

Notes. Sample for the election-related variable is candidates from two major parties in the
U.S. House of Representatives elections in 1980-2014. If the winners are from third party
they are kept in the sample and in the rare cases when there were more than two candidates
from the two major parties in the race that were not special or majority-vote system, I drop
the third-ranking candidate from my sample. Candidate victory margin is missing if there is
only one candidate running in the race. Sample for the voting scores and the Nominate scores
are restricted to the winners of the race.

Finally, following Lee et al. (2004), I use an alternative voting record measure of DW-
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Nominate scores (Lewis et al., 2021) as an outcome. While the interest group scores are
a widely used index in the field, they have the disadvantage of including only a subset of
votes per Congress while the DW-Nominates include all roll-call votes. The Nominate scores
capture the Congressional politics in at most two issue spaces, but I limit my outcome to the
DW-Nominate scores in the first dimension only, as the relevance of the second dimension
scores has diminished since the 1980s and the interpretation of the direction the second
dimensional scores move is unclear in the literature.'3

The Nominate scores in the first dimension quantifies the typical left-right (liberal-
conservative) spectrum on the economic matters and provide a comprehensive point estimate
of legislators’ political orientation in each Congress. Scores closer to 1 are described as
conservative whereas scores closer to —1 are described as liberal. Scores close to zero are
described as moderate. The version of the DW-Nominate scores I use allow legislators’ ideal
points to evolve flexibly over time, and does not assume legislator ideology to be fixed over
time in different Congresses (Nokken and Poole, 2004). Appendix Figure B.2 plots the average
DW-Nominate scores in each Congress by party and Appendix Figure presents the histogram
of the Nominate scores by party. The mean of the first dimension DW-Nominate score for the
Republican Representatives in the 96th—114th Congress (1980-2014) is 0.41 with a standard
deviation of 0.17. The mean of the first dimension score for the Democratic Representatives

is -0.35 with a standard devation of 0.17.

2.3 Impact on Donations

I first assess the impact of women running for office on the competing candidates’ electoral
political stance. Blindly comparing candidates with female opponents and ones without would
cause other factors, such as political progressivity of a district, to affect the outcome variable.
To overcome this endogeneity issue, I build upon the regression discontinuity design of Lee

(2008) and exploit close primary races to generate essentially random variation in the gender

3When they do matter, the scores in the second dimension represent attitudes on salient cultural and
lifestyle issues of the day.
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of the opponent the candidate faces in the general election. That is, I compare the kinds of
single-issue organizations that support the candidates with female opponents and those with
male opponents, where the opponents advance from close primaries against an opposite-sexed
runner-up.

I adopt the margin of victory of the opponent from their primary race as the running
variable. Specifically, my running variable is the vote share of the top female candidate
minus the vote share of the top male candidate from the opponent’s primary election. This
running variable then would determine the gender of the opponent the candidate faces in
the general election. In order to ensure the existence of the running variable, I restrict my
sample to candidates whose opponents come from primaries where the top two contestants
are of the opposite gender. Panel 2 of Table 2.1 shows us the sample used for the regression
discontinuity design. 1,205 candidates meet the sample restriction criteria. Then I run the
following regression:

Yit = Bo + B1Dit + BoXit + B3 D Xit + €ir (2.1)

where Y;; is the number of unique single-issue organizations supporting candidate ¢ who ran
in the general election ¢ and D;; is a binary indicator that equals 1 if candidate i’s opponent
in election ¢ is a female. X is the running variable that measures the difference between
the vote share of the female candidate and the male candidate in the primary election of
i’s opponent such that if X > 0, then D =1 and if X < 0, then D = 0. In other words, if
a woman wins the primary of the competing party, candidate ¢ faces a female opponent in
the general election. If instead, a man wins the primary of the competing party, candidate
i faces a male opponent in the general election.'® Finally, 85 is our coefficient of interest,
which estimates the impact of running against a female opponent versus a male on candidate

campaign finances measured over the campaign cycle of t.

MWhile it matters for the analysis how candidate i’s opponent fared in his/her primary, I take candidate i’s
electoral strength in his/her own primary as given.
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2.3.1 Identification assumption

The underlying assumption of the regression discontinuity design embedded in equation (2.1)
is that all candidate characteristics change continuously at the threshold while there is a
discrete change in the opponent’s gender. If the candidates can sort across the discontinuity
at the threshold, this implies self selection into treatment and will threaten the validity of the
assumption. A canonical check for RD design is to use the McCrary test (McCrary, 2008)
where the key idea behind the test is that in the absence of manipulation around the cutoff,
the density of the units should be continuous around the cutoff point. Appendix Figure B.1
shows continuity in the marginal density of the running variable around the threshold.

I also run a general balance check on series of pre-treatment variables of the candidates
and see if there’s a sudden jump at the threshold. For variables including candidate gender,
candidate party, their vote share in the primary, number of candidates in the primary, victory
margin at the primary, and the vote share of the runner-up at the primary, I regress the
treatment variable on these variables and use the coefficients from this regression to predict
the treatment status for each candidate. Then I test whether the predicted treatment status
jumps at the threshold. To avoid dropping observations, I include a dummy equal to one
when the variables are missing and replace the missing values with zeros. The result is shown
in Figure 2.4, where I fit a quadratic polynomial on each side of the threshold. The graph
shows a lack of jump at the cutoff point for the predicted treatment status. The coefficient
for the local linear RD point estimator is —0.026 with a standard error of 0.027. Examination
for discontinuity in the individual variables is also included in Appendix A. Overall, none
of the seven coefficients is statistically significant. With these general balance test results, I

cautiously argue that there is no systematic sorting of candidates at the threshold.

2.3.2 Results on donations

Regression (2.1) is estimated using a non-parametric approach following Calonico et al. (2017),
which is the standard implementation for RDD that trades-off bias and variance of the

treatment effect to find the MSE-optimal bandwidth. I use triangular kernel that weights
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Figure 2.4: General balance test

Notes. Sample is U.S. House general election candidates from two major parties in
1980-2014. T further restrict the sample to elections where the opponent’s primary’s top
two contestants are of opposite gender. Running variable is the margin of victory of female
candidate to male candidate in the opposing party’s primary election. Y-axis is the predicted
treatment status of the candidate where the treatment is facing a female opponent in the
general election. Each dot indicates the average value of the outcome within certain bins of
the running variable. Observations corresponding to female-facing candidates are on the right
side of the threshold while those corresponding to male-facing candidates are on the left side
of the threshold.
points near the threshold more than those far from the threshold and use the preferred choice
of polynomial order of one, which gives the standard local linear RD point estimator. I include
year fixed effect and cluster the standard errors at the district level. The results are robust
to controlling for the opponent’s ideology on the liberal-conservative scale and are shown in
Appendix B.

I begin with a simple graphical analysis of the support from the political groups. Figure 2.5

plots the number of single issue organizations supporting Republican candidates and Figure 2.6
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plots the same outcome for the Democratic candidates. The unit of observation is candidate
in a given election cycle. Candidates to the right of the vertical line are candidates who run
against female opponents in the general election and candidates to the left run against male
opponents. The continuous line is the predicted number of unique organizations supporting
the candidates and the grey lines represent 95 percent confidence intervals. Republican
candidates show a discontinuous jump in the number of donors from the socially conservative
group and socially liberal group. Those who barely face a Democratic women receive from a
greater number of socially conservative groups but from a fewer number of socially liberal
groups compared to those who barely face a Democratic men. Democratic candidates do not
show any significant jump for any political groups.

The point estimates and corresponding standard errors are reported in Table 2.3. Repub-
lican candidates receive financial contributions from 1.26 more socially conservative groups —
anti-abortion and gun rights advocates'® — when they run against Democratic women than
when they face Democratic men (p < 0.01), a 120% increase from the baseline of 1.05, the
average number of socially conservative groups supporting Republican candidates facing male
opponents. The Republican candidates also receive support from 0.41 fewer socially liberal
groups (p < 0.10) — abortion rights, gun control, and civil rights advocates, a 153% decrease
from baseline. Support from progressive women groups drops by 0.02 (p < 0.10). On the other
hand, Democratic candidates show no significant differences in campaign finances depending
on the gender identity of the opponent. The point estimates suggest that running against
Republican women versus men brings less support from the socially conservative groups and
more support from the socially liberal groups and the women’s group but none are statistically
significant and the estimates are relatively small. Appendix Table B.1, which breaks down the
support from different single-issue organizations, shows us that the impact on the Republican
candidates is driven by increased support from the anti-abortion groups and decreased support
from the progressive womens and civil rights groups.

What does this mean for the actual financial contributions? Does the increase or decrease

15Including conservative women’s group as part of the sociall conservative group yields similar results.
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Figure 2.5: RD estimate for Republican candidates

Notes. Above figures show the RD estimate of the impact of facing a Democratic
female opponent on the number of single-issue organizations supporting the Republican male
candidate’s general election campaign. Points below -0.5 and above 0.5 are dropped for the
first two figures to better show the jump around the threshold.

67



socially conservative groups' support for Democratic candidate

Number of organizations
1

I T T 1
-1 -5 0 5 1
Female candidate vote share - male candidate vote share in Republican primary

Socially liberal groups' support for Democratic candidate

Number of organizations

[ T T 1
-1 -5 0 5 1
Female candidate vote share - male candidate vote share in Republican primary

Figure 2.6: RD estimate for Democratic candidates

Notes. Above figure shows the RD estimate of the impact of facing a Republican female
opponent on the number of single-issue organizations supporting the Democratic male candi-
date’s general election campaign.

in the unique number of organizations supporting the candidate translate to more or less

money to the candidate’s electoral campaign? I rerun regression (2.1) with the actual amount
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Table 2.3: Impact of female opponent on the number of single-issue organizations supporting male
candidates’ general election campaign

(1) (2) (3)

Socially conservative Socially liberal Women’s group

Panel A: Republican

Face women 1.262%** -0.408* -0.017*
(0.365) (0.211) (0.009)
Observations 555 555 555
Mean 1.052 0.266 0.004
Bandwidth 0.209 0.279 0.132
Panel B: Democratic
Face women -0.141 0.078 0.098
(0.223) (0.473) (0.072)
Observations 371 371 371
Mean 0.249 1.119 0.146
Bandwidth 0.208 0.271 0.223

Notes. Sample is male candidates in the House of Representatives general election in
1980-2014 where the unit of observation is candidate x year. The sample is further restricted
to candidates whose opposing party’s primary election’s top two candidates are of mixed
gender. Outcome is the number of unique single-issue organizations that donated to the
candidates’ general election campaigns. Socially conservative single-issue organizations include
anti-abortion and gun rights advocates, and socially liberal organizations include abortion
rights, gun control, and civil rights advocates. Results for each separate group are reported in
Appendix Table B.1. Mean is the average outcome of the candidates on the left side of the
threshold, i.e, the number of single-issue organizations supporting the candidates facing male
opponents. All include year fixed effects. I use a triangular kernel that weights points near the
threshold more than those far from the threshold and use the preferred choice of polynomial
order of 1, which gives the standard local linear RD point estimator. The bandwidth are
computed following the procedure by Calonico et al. (2017), which trade-off bias and variance
of the treatment effect to find the MSE-optimal bandwidth. Estimations with half bandwidth
and polynomial fit of 2 are reported in Appendix Table B.4 and B.5, respectively. Standard
errors are clustered at the district level and are in parentheses. *** p<0.01, ** p<0.05, *
p<0.1

of financial contribution from the groups to the candidates as the outcome. Table 2.4 shows
the result. The RD point estimates are signed as expected. Republican candidates receive
$3,441 more from the socially conservative groups when running against a Democratic woman
(not significant) while contributions from the socially liberal groups fall by $1,163 (p < 0.10).
Progressive womens group donate $1,516 less (p < 0.10). Likewise, Democratic candidates

receive $511 less from the socially conservative groups, $509 more from the socially liberal
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groups, and $76 less from the womens groups, though none are statistically significant.

Table 2.4: Impact of female opponent on the amount the single-issue organizations donate to male
candidates’ general election campaign

(1) (2) 3)

Socially conservative Socially liberal Women’s group

Panel A: Republican

Face women 3,441 -1,163* -1,516%*
(2,101) (701.5) (888.5)
Observations 555 555 555
Mean 3160 574.9 2.146
Bandwidth 0.245 0.289 0.141
Panel B: Democratic
Face women -511.4 509.2 -76.34
(416.8) (2,171) (101.7)
Observations 371 371 371
Mean 925 3533 209.1
Bandwidth 0.197 0.209 0.208

Notes. Sample is male candidates in the House of Representatives general election in
19802014 where the unit of observation is candidate x year. The sample is further restricted
to candidates whose opposing party’s primary election’s top two candidates are of mixed
gender. Outcome is the actual amount of financial contribution made by the single-issue
organizations to the candidates. Socially conservative single-issue organizations include anti-
abortion and gun rights advocates, and socially liberal organizations include abortion rights,
gun control, and civil rights advocates. Mean is the average outcome of the candidates on
the left side of the threshold, i.e, the number of single-issue organizations supporting the
candidates facing male opponents. All include year fixed effects. I use triangular kernel that
weights points near the threshold more than those far from the threshold and use the preferred
choice of polynomial order of 1, which gives the standard local linear RD point estimator. The
bandwidth are computed following the procedure by Calonico et al. (2017), which trade-off
bias and variance of the treatment effect to find the MSE-optimal bandwidth. Standard errors
are clustered at the district level and are in parentheses. *** p<0.01, ** p<0.05, * p<0.1

The treatment effect we see in Table 2.3 is most likely driven by the decision of the donors
to support the Republican candidates with Democratic female opponents more. Not only
the Democratic women legislators are indeed the most liberal group, but studies have also
found that women are perceived to lean more liberal than their male colleagues within the
same party (McDermott, 1997; Koch, 2000; King and Matland, 2003; Sanbonmatsu, 2006).
I rerun regression (2.1) with two subsamples of incumbent and non-incumbent candidates.

The idea behind this exercise is that because the incumbents have a higher probability to
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win the race, the donors will have a higher incentive to give to non-incumbent candidates
if they fear the alternative — Democratic women winning. Appendix Table B.2 shows the
result for Republican candidates. Republican incumbent candidates receive from 0.66 more
socially conservative groups (p < 0.05) while non-incumbent candidates receive from 1.72
more (p < 0.01). The incumbent candidates receive from 0.55 fewer socially liberal groups
(p < 0.10) and the non-incumbent candidates receive from 0.33 fewer socially liberal groups
(imprecise).

From this, we can cautiously infer that the treatment effect we see in Table 2.3 is driven
by donors’ effort to help elect the Republican candidate, fearing the alternative. Incumbent
candidates, whose likelihood of winning is on average higher than the challenger Democratic
women, still receive support from a greater (smaller) number of socially conservative (liberal)
organizations but the treatment effect for the non-incumbent candidates is much larger and
more significant than that of the incumbent candidates. While the incumbent candidates see
a 49% increase in the number of socially conservative organizations supporting the candidates,
the non-incumbent candidates see a 198% increase in the number compared to the baseline.

In order to see whether the impact we find during the campaign stage lasts beyond the
election to affect winning candidates’ voting, I now turn to legislators’ roll call votes on similar
issues in Congress after they have won the race. I study how their voting on overall social
issues changes and then specifically focus on votes on reproductive rights and women’s issues
excluding reproductive rights. The remainder of the paper explores the impact of women

running in the race on the legislative voting behavior of the competing candidates.

2.4 Impact on Congressional Votes

In this section, I discuss the empirical strategy for estimating the impact of opponent gender

on candidate ideology after the election.
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2.4.1 Empirical framework

I rely on the same regression discontinuity design of Section III to generate random variation
in the opponent gender and to estimate the long term impact of facing women in the general
election:

Yit = Bo + B1Dit + B2 Xit + B3 D Xit + €ir (2.2)

where now Yj; is the voting score of candidate ¢ who ran in general election ¢, which
measures the candidate’s political orientation on certain social and women’s issues in Congress.
All other variables are defined as they are in equation (2.1), and as in equation (2.1) I follow
the estimation procedure of Calonico et al. (2017) which trades-off bias and variance of
the treatment effect to find the MSE-optimal bandwidth. I include year fixed effects and
control for the opponents’ political orientation.'® Standard errors are clustered at the district
level. The same identification assumption still holds: all candidate characteristics change
continuously at the threshold while there is a discrete change in the opponent’s gender.

The key problem for inference at this stage is that although the balance test has shown
us that the candidates who face women versus men are similar at the threshold, this does
not imply the candidates who win against women versus men are similar as well. As my
outcome of interest — voting scores constructed using candidates’ roll call votes in Congress
— is measured only after the candidates have won the race, if an effect exists, it may be a
combined effect of two potential channels. First, the candidate ideology may shift as a result of
running against the female opponent. This is the channel that we are interested in identifying.
Second, we may find an impact because of the change in the pool of winning candidates who
run against women. Candidates who tend to win against women may have different ideology
compared to candidates who tend to win against men, and this difference would show up as

part of B3, which I may falsely identify as the treatment effect.

16T control for the overall liberal-conservativeness of the opponents to identify the effect of gender identity
beyond gender as a proxy for liberal-conservativeness. My research design does not allow me to distinguish
between the impact of the sex of the opponent per se and impact driven by the bundle of characteristics that
comes with being a woman in politics, such as greater/less charisma, net-working skills, intelligence, leadership,
to name a few.
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I employ a two-parts analysis to isolate the effect that comes from the first channel only.
In the first part of the analysis, I start by showing that the gender of the opponent in fact has
no impact on the candidate probability of winning the race. This implies that the candidates
who win against women and against men are similar and the difference in candidate ideology
now only arises from facing the opponent whose gender is as good as random as a result of
the RDD setting. This effectively shuts down the second potential channel of impact and
allows us to simply compare the winners who barely faced female opponents and who barely
faced male opponents using equation (2.2), and estimate the impact of opponent gender on
candidate ideology.

For the second part of the analysis, I relax the assumption that the opponent gender has
no impact on the candidate probability of winning. The goal then becomes to estimate the
impact of opponent gender on candidate ideology conditional on winning the race, and I do
so by making assumptions about the unobserved political ideology of the losers and providing
bounds on the potential treatment effect. In the remainder of this section, I discuss the
identifying assumption of my model and explain the estimation strategies of the two analyses

mentioned above.

2.4.2 Estimation part 1

Impact on winning — I run the following regression to study the impact of opponent gender

on the candidate’s probability of winning:

Wit = Bo + B1Dis + 82Xt + B3 Dt Xt + €3 (2.3)

where W, is a binary outcome of candidate i in election ¢ which equals 1 if ¢ won the race and
0 otherwise, D;; is a binary indicator that equals 1 if i’s opponent in election ¢ is a female.
Xt is the running variable that measures the difference between the vote share of the female
candidate and the male candidate in i’s opponent’s primary election such that if X > 0, then
D =1andif X <0, then D = 0.

Table 2.5 and Figure 2.7 present the impact of running against women on the candidate’s
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likelihood of winning the race. Leaving columns 2 and 3 for discussions later in the paper, we
see from column 1 in Table 2.5 that running against women has a minimal impact on the
probability of winning the race. Compared to when running against a male opponent, facing a
female opponent decreases your chances of winning by 2 pp on average (not significant). This
allows for a simple comparison between the winners who ran against close female opponent

and those won ran against close male opponent, using equation (2.2).

Table 2.5: Impact of female opponent on competing candidate probability to win

(1) (2) (3)

All Republican  Democratic

Opponent is female  0.019 -0.060 0.128
(0.086) (0.125) (0.115)
Observations 1,205 700 505
Bandwidth 0.209 0.212 0.269
Mean 0.499 0.446 0.564

Notes. The unit of observation is candidate x year. Sample includes both the winners
and the losers of the U.S. House of Representatives general election in 1980-2014. The sample
is further restricted to candidates whose opponent’s primary election’s top two candidates are
of different gender. Outcome variable is a binary that equals 1 if the candidate won the race.
I use triangular kernel that weights points near the threshold more than those far from the
threshold and use the preferred choice of polynomial order of 1, which gives the standard local
linear RD point estimator. The bandwidth are computed following the procedure by Calonico
et al. (2017), which trade-off bias and variance of the treatment effect to find the MSE-optimal
bandwidth. Standard errors are clustered at the district level and are in parentheses. ***
p<0.01, ** p<0.05, * p<0.1

2.4.3 Estimation part 2

Even though the gender of the opponent seems to have near zero and statistically insignificant
effect on the candidate probability of winning the race, studying the impact separately for the
two parties in columns 2 and 3 of Table 2.5 tells a different story. Indeed, the near zero impact
is masking a heterogeneous impact on winning by the two parties; While Republican candidates
still see an imprecise near zero impact on the probability to win against a Democratic women
(6 percentage point less likely to win against Democratic women), Democratic candidates are

13 pp more likely to win against Republican women versus men (imprecise).
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Impact of female opponent on the probability to win

Probability to win

-1 -5 0 5 1

® Sample average within bin — Polynomial fit of order 2

Figure 2.7: Impact of female opponent on competing candidate probability of winning

Notes. Sample is U.S. House general election candidates from two major parties in 1980—
2014. 1 further restrict the sample to elections where the opponent’s primary’s top two
contestants are of opposite gender. X-axis is the difference of female candidate’s vote share to
that of male candidate in the opponent’s primary election. Y-axis is the probability of winning
the race when running against women for the right half of the graph and the probability of
winning the race when running against men for the left half of the graph.

I no longer assume that opponent gender has no impact on the Democratic candidate
probability of winning and acknowledge that the impact of facing female opponent on legislator
ideology can result both from the impact on the ideology conditional on winning and the
change in the probability of winning. Then the goal of this section is to estimate the impact on
candidate ideology conditional on winning the race, which will shut down whatever effect that
comes from the fact that perhaps certain candidates are more likely to win against women.
As the probability to win against a female opponent seems non-negligible for the Democratic

candidates only (albeit imprecise), I focus my bounds analysis exclusively on the Democratic

party.
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The construction of the bounds follows the framework of Anagol and Fujiwara (2016) and
of Granzier-Nakajima et al. (2021) who build on Lee (2009). A step-by-step of deriving the
bounds is provided in Appendix C. My key assumption, which follows Lee (2009), is that
there are no defiers, where the defiers are defined as candidates who win when running against
female but not when running against men; all candidates who faced men and won the election
would also have won the election if they faced women.

Then the effect on the conditional outcome can be written as:

1
EYi—-Yl|lze=0W1=1= —F—— - E|Y1W; = YyWy|lz =0
Y1 — Yyl 1=1] EWile = 0 ( YWy — YoWolz = 0]
Effect on the outcome S— RD effect on
cond. on being AT or C limg o E[W |z] the outcome (2‘4)

— Prob(Wy > Wylz = 0) - E[Yplz = 0, W > Wg])

RD effect on winning Unobservable

where every term on the right hand side can be estimated, except for the unobservable
term. The first term on the right hand side E[Wj|z = 0], which is the probability that
a female facing candidate would win the race, and the third term Prob(W; > Wylz = 0),
the impact on winning the race, are both estimated in subsection 2.4.2. The second term,
E[Y1W; — YoWpy|z = 0], is the impact on the unconditional outcome and is estimated using
equation (2.2) where the outcome is defined for everyone in the sample, regardless of whether

they won the race or not. 17

Finally, the last term of equation (2.4) is the average outcome
of the close compliers if they had won the election, absent treatment (i.e., when they faced
male opponent). By definition, compliers do not win when they run against men but only
when they run against women and thus this term is unobservable. But since all other terms
are observable, we can derive the bounds on the treatment effect conditional on winning by
making assumptions about this unobservable term.

To obtain an upper bound for the conditional outcome, I set E[Yy|z = 0, W1 > W] = 100,

because the largest possible effect of running against a female opponent on the ideological score

17y arbitrarily choose a number of zero to assign as an outcome for all losing candidates of the race. The
choice of the arbitrary value used for the unconditional outcome is innocuous in calculating the impact on the
conditional outcome, because as we change the arbitrary value the impact on the unconditional outcome also
changes, eventually offsetting each other when both changes are reflected in estimating (2.4). This is shown
more in detail in Appendix C.
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conditional on winning the election happens if we assume that barely male-facing compliers
are extremely conservative. I also use a more conservative upper bound by replacing the
unobservable term by the 90th and 75th percentile political scores of the winners, allowing the
barely male-facing compliers to be a little more liberal. To obtain a lower bound, I replace
the unobservable term by the average political scores of barely female facing candidates who
win the election. I also use a more conservative lower bound by replacing the unobservable
term by the top 25th and 10th percentile political scores of the winners, allowing the barely
male-facing compliers to be more liberal.

Finally, I use a bootstrapping procedure to estimate the standard errors of the bounds:
I draw a sample from the districts with replacement, compute the lower and upper bounds
as indicted above, repeat the two steps 1,000 times, and estimate the empirical standard

deviation of both bounds. Next section presents the results.

2.4.4 Results on Congressional votes

This section presents the results, first under the assumption that the gender of the opponent
does not affect the candidate’s probability of winning the race and later relaxing the assumption
for the Democratic party. While I focused on the male candidates for the impact on the
electoral political stance, I study the impact on both the male and female legislators for the
impact on the Congressional political stance due to the smaller sample size.'® The results
are robust to the exclusion of female candidates and are presented in Appendix B. The main
outcomes of interest are legislators’ voting on women’s issues excluding reproductive rights
and their voting on the reproductive rights.

I begin with a simple graphical analysis of the voting scores. Figure 2.8 plots the voting
scores of the Republican legislators on the reproductive rights and Figure 2.9 plots Democratic

legislators’ voting on the women’s issues. The unit of observation is legislator in a given

18Both the winning and the losing candidates receive financial contributions from political organizations,
but only the winners of the race have voting records.

9These include Title IX, Title X, Equal Rights Amendment, bills on pay equity, equity in education,
childcare and family leave act etc
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Impact on Republican legislators' voting on reproductive rights
150

100+
/—\/—\

50

% times voting conservatively

I 1
-5 0 5
Female candidate vote share - male candidate vote share in Democratic primary

Figure 2.8: Impact on the Republican legislators voting on reproductive rights

Notes. 1 drop legislators with running variable lower than -0.5 or greater than 0.5 to better
show the jump. The higher RD estimates correspond to more conservative voting.

Congressional cycle. Legislators to the right of the vertical line are legislators who ran against
female opponents in the general election and legislators to the left are legislators who ran
against male opponents. The continuous line is the predicted voting scores from regression
(2.2) and the grey lines represent 95 percent confidence intervals. Republican legislators voting
scores on reproductive rights increases at the threshold while Democratic legislators’ voting on

women’s issues excluding reproductive rights shows a discontinuous decrease at the threshold.
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Impact on Democratic legislators' voting on womens issues
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Figure 2.9: Impact on the Democratic legislators voting on women’s issues

Notes. 1 drop legislators with running variable lower than -0.5 or greater than 0.5 to better
show the jump. The higher RD estimates correspond to more conservative voting.

The point estimates and the corresponding standard errors are reported in Table 2.6. All
outcomes range from 0 to 100 where higher scores correspond to more conservative voting
such that each estimate can be interpreted as a percentage point increase or decrease in the
probability that the legislator votes socially conservatively on the issues on hand. The results
are consistent to what we find during the electoral campaign. Republican legislators show a
14 percentage point increase in the voting scores on social issues, which includes reproductive
rights, gun rights, civil rights, and women’s issues excluding reproductive rights, meaning they
vote more socially conservatively (p < 0.1) on these issues. Column (1b) shows their voting
score on reproductive rights and family planning increases by 20 pp, a 25% increase from the
baseline score of 80 (p < 0.1). Appendix Table B.8 which reports voting scores on other social

issues tells us that the Republican legislators also vote more conservatively on education by
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29 pp, a 45% increase from baseline of 65 (p < 0.05). Votes on the rest of the social issues
are imprecise but consistently signed, meaning across all the different social issues selected,

Republican legislators voted more socially conservatively.

Table 2.6: Impact of female opponent on legislators’ voting behavior in Congress

Conservative voting on

(1) (1a) (1b)

Social issues Women'’s issues Reproductive
rights
Panel A: Republican legislators
Face women 14.125%* 3.927 19.517*
(7.439) (8.943) (10.268)
Observations 339 338 338
Mean 75.83 71.41 80.30
Bandwidth 0.238 0.218 0.220
Panel B: Democrat legislators
Face women -20.243*** -13.904%** -13.488
(7.020) (3.744) (10.337)
Observations 256 254 254
Mean 16.24 11.19 15.22
Bandwidth 0.172 0.169 0.210

Notes. Outcome variable for column (1) is legislators’ voting records on social issues
including reproductive rights, gun rights, civil rights, and women’s issues (excluding reproduc-
tive rights). Estimations on the breakdown of different issues are in Appendix Table B.8. All
outcomes range from 0 to 100 where higher score corresponds to more socially conservative
voting. Mean is the average outcome of the legislators on the left side of the cutoff point.
I include year fixed effects and control for the opponents’ political orientation using the
campaign finance scores. I use triangular kernel that weights points near the threshold more
than those far from the threshold and use the preferred choice of polynomial order of 1, which
gives the standard local linear RD point estimator. The bandwidth are computed following
the procedure by Calonico et al. (2017), which trade-off bias and variance of the treatment
effect to find the MSE-optimal bandwidth. Standard errors are clustered at the district level
and are in parentheses. *** p<0.01, ** p<0.05, * p<0.1

Coupled with the finding at the campaigning stage where Republican candidates receive
significantly more (less) support from the socially conservative (liberal) groups, the results
provide suggestive evidence that Republican legislators shift their political stance after running
against Democratic women, to be more conservative on certain social issues typically associated
with women.

Democratic legislators on the other hand consistently vote more liberally on the same
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breadth of social issues. The overall social voting score decreases by 20 percentage points
(p < 0.01). This impact is mostly driven by their voting on education, women’s issues, and
civil rights. Voting score on education decreases by 188% (p < 0.05), women’s issue by 124%
(p < 0.01), and civil rights by 144% (p < 0.1).

I now relax the assumption that the gender of the opponent does not affect Democratic
candidate probability of winning the race. Table 2.7 provides the resulting bounds and
bootstrapped standard errors of the effects of facing female opponents on the Democratic
legislators’ voting scores on women’s issues. Under the assumption that male-facing complier
candidates would have assumed the average orientation of candidates who won against female
opponent, facing a female opponent decreases a legislator’s voting score at least by -12.04
(significant at 1% level). Using a more conservative assumption that the male-facing compliers
would have had 25th percentile voting score, this effect drops to -11.64 (significant at 5%
level), and with even more conservative assumption (10th percentile) drops to -11.64 without
any statistical significance.?’ As chances of all male-facing compliers having a 90th percentile
score of elected Democrat officials is unlikely, I focus on interpreting the results using the
conservative bounds, which translates to a 0.62-0.90 standard deviation decrease in the voting
score of the Democratic legislators who ran against women.

Finally, I rerun regression (2.2) using the DW-Nominate scores as the outcome. Appendix
Table B.11 shows the result. Running against female opponent has no significant impact on
the Republican candidates. They score 0.018 higher, meaning they vote more conservatively
on the liberal-conservative scale, but the effect is small and imprecise. The lack of impact
perhaps speaks more to the aggregate measure of the Nominate score, which is constructed
using all roll-call votes, than to the lack of impact that comes from facing a female opponent.
Rather, this reinforces the idea that the impact of facing a woman works through a narrow
channel of increased salience of the feminine issues tied to the gender identity of the opponent.

Democratic legislators on the other hand score 0.124 lower. This impact is significant at the

20The effect size for the conservative and more conservative lower bounds are same because the 25th
percentile and the 10th percentile voting scores are same at zero.
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Table 2.7: Bounds on the impact on the voting score on women’s issues for Democratic legislators,
conditional on winning

(1) (2) (3)

Regular bound Conservative More conservative

Lower bound -12.039*** -11.642%* -11.642**
Boot. std error (4.563) (4.869) (4.869)
Upper bound -27.419%* -16.901*** -13.896***
Boot. std error (13.535) (5.079) (4.283)
Mean 11.193 11.193 11.193

Notes. Sample is the candidates of U.S. House of Representatives election from the
Democratic party in 1980-2014 whose opponent’s primary’s top two candidates were of
different gender. The outcome variable is the voting score of the legislators on women’s
issues. The score can range from 0 to 100 and the higher scores correspond to more socially
conservative voting. Regular upper bound assumes that the barely male-facing compliers
are most conservative and regular lower bound assumes them to have the average political
scores of barely female-facing winners. Conservative and more conservative upper bounds
assume that barely male-facing compliers have the 90th and 75th percentile voting scores,
respectively, while the conservative and more conservative lower bounds assume that they have
the 25th and 10th percentile voting scores, respectively. The mean is the average value of the
ideology score for the male-facing candidates, conditional on winning the race. I use triangular
kernel that weights points near the threshold more than those far from the threshold and
use the preferred choice of polynomial order of 1, which gives the standard local linear RD
point estimator. The bandwidth are computed following the procedure by (Calonico et al.,
2017), which trade-off bias and variance of the treatment effect to find the MSE-optimal
bandwidth.The bootstrapped standard errors are clustered at the district level and are in
parentheses. *** p<0.01, ** p<0.05, * p<0.1
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5% level and a baseline standard deviation of 0.165 translates to a 0.75 standard deviation
lower score, suggesting that the Democratic legislators, after running against Republican

women, vote more liberally overall across different issues on the liberal-conservative spectrum.

2.5 Conclusion

How do female opponents impact their competing candidates and donors? Using a regression
discontinuity design that exploits mixed-gender close primaries in a Congressional election
setting, I find that Republican candidates who run against Democratic women receive support
from a greater number of socially conservative groups and from a smaller number of socially
liberal groups. Their voting behavior in Congress also corresponds closely to what we see in
the campaign stage. Republican legislators vote more conservatively on reproductive rights
and family planning, most likely driven by the increased financial support they received during
the electoral campaign; Democratic legislators on the other hand start to vote more liberally
on women'’s issues despite the lack of differential support he receives during the campaign.
Legislators from both parties commonly reinforce their partisan views on women’s issues and
vote away from their female contenders to diverge in a more extreme direction.

Overall, the competing candidates respond to their female contenders by doubling down
on their beliefs on the issues to preserve their own, or the constituency’s, preferred policies.
Cultural backlash not only works through enforced social policies but also through increased
salience of policies tied to the politician’s identity. The presence of women on the ballot first
alienates the socially oriented donors on certain policies, which leads to candidates shifting
their voting on those issues later in Congress according to the support they received during
the electoral campaign.

This is an important and novel result. Female candidates potentially polarize competing
candidates’ political orientation and voting patterns in Congress as well as social engagement
at large. The implication of this work to the political world is meaningful; when one decides to
run in a race, her decision to run in itself may leave a lasting impact on future policy even if

she loses and it is likely her identity and policy preferences that drive the change. This finding
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opens new questions for future research, including the exact channels through which the
backlash appears, the impact on voters, and the impact of other underrepresented dimensions
of politician identity, such as race or age. Moreover, the same identification strategy can be
used to study the impacts of failed attempts in fields with similar tournament-like structures,
including politics, education, sports etc.

We know that when female candidates run, they can win, and when in office they better
represent the interest of same-gendered voters and focus on different platforms compared to
their male colleagues as documented by previous studies. But encouraging and facilitating
more entry of female candidates has an impact that goes beyond them winning the elections.
They influence the platforms and the ex post behavior of the winner of the election by
participating in the dialogue and thereby shaping the legislative voting pattern of the winner,

but the direction of the impact may be in the unintended direction.
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Chapter 3

Big Decisions, Labor Structure, and

Female Employment: Evidence from

New E:x;porters1

3.1 Introduction

How do firms adjust employment decisions around the time of big change? Big decisions such
as the decision to export, undertaking an initial public offering, a merger, and acquisition,
or to make a large investment come with uncertainty and sunk costs to the firms. For
example, the decision to export entails up-front monetary and non-monetary sunk costs,
from establishing new distribution centers and market channels to accumulating knowledge of
demand sources such as regulations, administrative standards, and local cultures and consumer
tastes (Roberts and Tybout, 1997; Bernard and Jensen, 1999, 2004; Bernard and Wagner,
2001). Such existence of sunk cost and expected increase in production would effectively
impact firms’ productivity and prompt them to adjust their employment decisions around the
time of change, in order to lower cost and maximize efficiency.

The impact of big changes on firms’ employment decisions is a priori ambiguous in its

LCo-authored with Raffi E. Garcia
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direction. For example, while Cornaggia et al. (2020) and Borisov et al. (2021) find that firms
that file for initial public offering significantly increases employment after going public, it is
generally understood that mergers and acquisitions instead tend to be followed by job losses
(Bhagat et al., 1990; Conyon et al., 2002; Lehto and Béckerman, 2008) though the results
may depend on the rigidity of the labor market and the type of workers.

What about firms entering the export market? The newly exporting firms may be
incentivized to hire workers with skills and experience to better complement the upgraded
technology (Yeaple, 2005; Caliendo and Rossi-Hansberg, 2012; Labanca et al., 2014; Mion
and Opromolla, 2014). Indeed, as production increases, firms grow by adding new layers of
management to their labor structure (Garicano, 2000; Garicano and Rossi-Hansberg, 2004,
2006; Caliendo and Rossi-Hansberg, 2012). At the same time, they may also be able to
afford to switch to low skilled workers or workers with less physical rigor due to the increased
automation prior to entering the export market, or simply because they may want to employ
quality cheaper workers to minimize labor cost.?

We navigate this question in the setting of Chilean manufacturer plants and study their
productivity and labor-related decisions around the time of entry into the exporting market.
Using an extensive database of Chilean manufacturer plants from the Annual National
Industrial Survey (ENTA) from 1995 to 2007, we study the impact of the decision to export on
the labor structure and gender composition of the entrants by studying their short-run decision
paths — three years before and after the entry — and compare them to those of permanently
non-exporting firms. We identify the treatment effect following the recent developments in the
staggered difference in difference method and employ the event-study design estimator of Sun
and Abraham (2021), using the permanent non-exporters as the never-treated control group.

Much of the past trade literature has focused on exporters’ productivity and technology

2For instance in Chile women receive on average two-thirds of what Chilean males earn. See Evaluation of
Law 20.348:http : / /www.evaluaciondelaley.cl/ forociudadano/ site/artic/ 20130325/ asocfile.
This compares to recent US published data that show the average full time wage and salary female workers in
the US makes approximately 82 cents for every dollar made by the average man. According to the Bureau
of Labor Statistics, the gender wage gap is even more striking for women of color — Black women make
approximately 63 cents while Hispanic women make 58 cents for every dollar made by a Caucasian, non-Hispanic
White male Government Accountability Office (2022).
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upgrading. The seminal work of Melitz (2003) introduced firm heterogeneity into the Krugman
(1980) model of intra-industry trade. Under this framework, prospective exporters pay a
fixed cost to enter the export market and draw their respective productivity levels from a
fixed distribution, which remains constant throughout the lifetime of a plant. Consequently,
only those with a productivity level higher than the “export productivity cutoff” export and
the most productive establishments find it profitable to export. Bernard and Jensen (1999),
Melitz (2003), Alvarez and Lopez (2005), and Lopez (2009) all support that exporting firms
self-select into the export market and make a conscientious effort to increase their productivity
through technology upgrading before they start exporting.

However, the international trade literature has paid little attention to the impact of the
labor structure and composition on the performance of exporting firms.? In fact, with the
exception of Yeaple (2005), some of the well-known models in the literature today such as
Eaton and Kortum (2002), Melitz (2003), Bernard et al. (2003), and Busto (2011) take labor
structure and composition for granted. However, the organizational management literature
has established that the management structures and practices matter in firm performance
(Bloom and Van Reenen, 2007, 2010; Bloom et al., 2013), which may be truer in the case
of newly exporting firms. For instance, Caliendo and Rossi-Hansberg (2012) show that as
a response to trade liberalization, exporters increase the number of layers of management,
which leads to higher productivity of an average exporter.

This paper contributes to the literature by helping connect new exporter business practices
and changes in their labor structure, with a focus on the gender composition. Previous
literature on the relationship between trade and the gender gap has focused on the effects
of imports on the national gender pay gap (Black and Brainerd, 2004; Borjas and Ramey,
1995; Gaston and Trefler, 1994; Revenga, 1992; Boler et al., 2014), but not on the employment
of women. Our paper provides information on whether and how new exporters adjust their

layers of management, type of skilled workers, and employment of female labor around the

3There are a few recent exceptions, for example, Caliendo and Rossi-Hansberg (2012), Labanca et al.
(2014), Guadalupe and Wulf (2010), Marin and Verdier (2008, 2014), and Conconi et al. (2012).
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time of entry in the export markets.

We present three main findings. First, we estimate the exporter premia for different
outcome variables of interest by simply comparing firms that export and those that do not in
given years. Consistent with the stylized facts from prior literature that has found exporters to
be larger (in both sales and labor), more productive, more capital-intensive, and better paying
than non-exporters (Bernard and Jensen, 1997, 1999, 2004; Alvarez and Lopez, 2005; Bernard
et al., 2007; Lopez, 2009), our results also show that exporters tend to have higher sales,
value-added, capital intensity, productivity and to use more advanced technology (having
a more substantial value of imported inputs as a percent of total imports). Exporters are
also larger in total labor size and have a higher number of workers across all categories
(permanent labor, subcontractors, white-collar, blue-collar, among others), which is consistent
with the predictions of the Caliendo and Rossi-Hansberg (2012)’s theoretical model of layers
of management and knowledge in exporters. We find that exporters do not differ much from
non-exporters for subcontracted employment but tend to hire more total labor across both
white-collar and other collars?. Exporters also tend to hire more female labor across both
white and other collars, driven mainly by permanent labor. There is no difference between
exporters and non-exporters employing owners and directors or subcontracted labor.

Second, we study the before and after paths of new entrants in the export markets to see
whether the entrants’ behavior is consistent with the exporter premia we find earlier. In other
words, how quickly can entrants mimic the behavior of incumbents? And if so, when does this
learning of behavior happen? We find evidence that new exporter behavior around the entry
period is different from the long-run exporter premia. Across various productivity and labor
outcome variables including value added, capital per worker, total labor, permanent blue-collar
labor as well as female labor, we find that the growth rate of such variables increases before

the entry but decreases back to permanent non-exporters’ levels immediately upon the entry

“White-collar jobs include occupations such as owners, directors, administrative personnel, commission-
based sales personnel and non-sales employees. Other (non-white) collar jobs include occupations such as
specialized workers, low-skilled workers directly and indirectly employed in the production process, auxiliary
workers to the production process, personnel service workers, remote/working-from-home/ telework workers,
and maintenance, vehicle drivers, etc.
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into the export market.

The results imply that new entrants change their labor and gender compositions before
the entry, rather than after entry. These findings serve as evidence that entry sunk costs
have direct effect in labor-related practices. That is, when faced with the high sunk cost of
entering the export market, the firms start to re-calibrate their labor decisions and switch to
cheaper labor (female employment). However, it is also only after the entry into the market
that entrants can change certain employment behavior by engaging in the process of trial and
error, and through knowledge accumulation that gives ways to learning through experience.
In our paper, we find evidence of both sunk cost effects from changes that happen before the
entry (for female employment), and learning-by-exporting from changes that happen after the
entry (on the labor structure).

Lastly, we use exogenous macroeconomic shocks such as a change in real exchange rates,
tariff, GDP per capita, or world imports which affects the profitability of exporting, and
study how the entrants’ decisions are affected by those shocks. The remainder of the paper
is organized as follows. First, Section 3.2 provides a simple conceptual framework for the
decision to export. Section 3.3 describes the data and the empirical patterns of exporting
firms. Section 3.4 describes the empirical approach and Section 3.5 provides analysis and

inferences of the results. Finally, Section 3.6 concludes.

3.2 Conceptual Framework: Decision to Export

An extensive trade literature has studied why firms export (see Roberts and Tybout (1997)
and Bernard and Jensen (1997, 1999, 2004)). In these models, productivity is exogenous, and
firm labor decisions are assumed as given. Lopez (2009) shows that exporters tend to increase
productivity before exporting and Yeaple (2005) shows how exporters upgrade technology
as a result of a reduction in trade costs. This section relies on this literature to establish
the linkages between the export and labor-related decisions made by incumbents and new
entrants. The following simplification of the decision to export is used to guide our conceptual

framework of the current literature.
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Following Roberts and Tybout (1997) and Bernard and Jensen (2004), a profit-maximizing
firm in a multi-period model decides to become an exporter if the current target of export
revenue and future expected export revenues are greater than the current period costs and
the sunk costs of exporting. In other words, we have:

1 if Evq1(Rijt) > cije + S * (1 — Expiji—1)
Expije = (3.1)

0 otherwise
where Exp;;; is a binary variable that takes the value of 1 if firm 7 in sector j exports at
time ¢; ¢;5; is the variable cost of production; S is the sunk cost new entrants have to pay to
enter the exports markets a la Melitz (2003), Yeaple (2005) and Busto (2011), among others.

The expected revenue is given by the following equation:
B 1 (Rije) = pijtgijt + 0(Be[Vijes1 ()| Brpije = 1] — Et[Vijea ()| Expije = 0]) (3.2)

where p;j:qij¢ is time t’s current exports revenue goal; 6 is the discount factor of future
revenue and V;f1(+) is the value function of future revenue. Rewriting equation (3.1), we

have:
1 Zf Et—l(Rijt) — Cijt — S * (1 — E.’L‘pijt_l) >0

Expij = Part 1 Part 2 (3.3)

0 otherwise

We can think of Part 1 in equation (3.3) as the part of the export decision model in which
plant level decisions have the most impact. Part 1 tends to be influenced by decisions made
by managers on technology, production, employment and organizational structure. It is also
influenced by macroeconomic environments and trade sentiments. Part 2 relates to areas of
the export decision where plants have less direct impact but can influence production, such as
industry and export requirements, destination effects, etc. We can estimate this simplification
of the export decision as a binary choice linear probability model as following:

1 if BxXije+ BrLiji + Bz Zijt — S+ (1 — Expiji—1) + €ije > 0
Expij = (3.4)

0 otherwise
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where X;; is a vector of plant performance characteristics such as sales, value added,
capital, productivity, average wage among others. L;;; includes all of the labor structure and
production organization (levels of management), and gender composition variables, such as
total employment, white-collar and blue-collar labor, permanent and subcontracting labor,
female employment, etc. Z;;; includes macroeconomics shocks such as foreign income shocks,
weighted tariffs shocks, bilateral real exchange rates, among others. The linear probability

model can be written as:
Expiji = Boij + BxXije + BrLijt + Bz Zijt + BeExpiji—1 + 0; + 05 + 0 + €45t (3.5)

where 0; are firm fixed effects, J; are industry fixed effects, d; are time fixed effects. To
reduce simultaneity issues, covariates are lagged once. Also, since the focus of this paper is to

study new entrants, we can remove the effect of prior entry since it would be zero.

3.3 Data

This paper uses Chilean manufacturers firm-level data from 1995 to 2007 in the Annual
National Industrial Survey (ENIA) conducted by the National Institute of Statistics of Chile
(INE). The data contains information on plant production, value-added, sales, employment,
wages, exports, investment, depreciation, energy usage, and other plants characteristics. One
advantage of the data is that it offers breakdown of the labor force by gender. Table 3.1
provides the summary statistics of the the key variables.> Our sample consists of 57,175 plant
by year observations. The average number of plants per year is 4,398, where the average
numbers of exporting and non-exporting firms are 1,043 and 3,355 respectively. Exporting
firms represent approximately 24% of the total number of firms per year. Foreign entities
own 18.5% of exporters in comparison to just 3.8% of non-exporters. The average exporter
tends to be 3.5 times larger in labor size than non-exporters. The breakdown of firm size is

more or less distributed evenly for exporters (small, medium and large firms comprise about

®We discard all manufacturers with less than ten workers in a given year.
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Table 3.1: Descriptive statistics

Exporter Non-Exporter Total

Units % Units % Units %
Number of Firms 1,043  23.7% 3,355 76.3% 4,398 100.0%
Ownership:
FDI 193 18.5% 126 3.8% 319 7.3%
Domestic 850 81.5% 3,229 96.2% 4,079  92.7%
Size:
Average Worker Per Firm 184 53 84
Small (10-49 workers) 286 27.4% 2,510 74.8% 2,796  63.6%
Medium (50-149) 374 35.9% 643 19.2% 1,017 23.1%
Large (150 or more) 384 36.8% 202 6.0% 585 13.3%

Notes. Sample is Chilean manufacturing firms with 10 or more employees, surveyed in
Annual National Industrial Survey (ENIA) between 1995 and 2007. Exporter and Non-exporter
do not refer to permanent exporting or permanent non-exporting firms, as some firms export
only in certain years. Annual plant averages are shown.

one-third each). For non-exporters, the labor size distribution is drastically skewed towards
smaller firms representing approximately 75% of non-exporters while the number drops to
only 6% for larger firms.

Table 3.2 shows the summary statistics for the firm characteristics variables in our data.
Sales, exports, value-added, capital stock, intermediate inputs and total wages are given in
Chilean pesos (in thousands), and they are deflated to constant pesos of 2003 using the sector
based deflators provided by INE (for years 1995-2006) and Ricardo A. Lopez (for the year
2007). The table shows that the average export sales represent 35% of the average total sales.

Plant participation in the exporting markets is very dynamic; some plants enter the market
and become permanent exporters while others enter and exit repeatedly. We break down the
plants into four different groups: (1) permanent exporters who export every year of their
existence in the sample period; (2) permanent non-exporters who do not export during the
sample period; (3) switchers who switch from exporting to non-exporting at least once during
the sample period; and (4) entrants who switch from non-exporting to exporting and remain
exporting for the rest of the sample period. For the thirteen-year period covered in this study,
there are 57,175 firm-year observations for 9,342 unique plants, where there are 1,223 unique

permanent exporters, 6,684 permanent non-exporters, 1,117 switchers, and 318 entrants.
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Table 3.2: Summary statistics and exporter premia

Variable Mean Std. Dev. Min. Max. N Exporter premia
Productivity
In(Sales) 6.503 1.729 -4.135 15.54 54,465 0.197%**
(0.016)
In(Value-Added) 5.936 1.722 -4.711 15.568 56,623 0.114%%*
(0.017)
In(Capital Stock) 5.238 2.235 -7.251 15.837 56,142 0.042%**
(0.016)
In(Average Wage) 1.281 0.72 -3.865 6.062 57,175 0.029%**
(0.009)
In(TFP) 6.002 1.999 -9.452  64.603 55,254 0.052%**
(0.016)
In(1+Imported Inputs/Total Inputs) 0.068 0.156 0 1.672 56,848 0.021%**
(0.004)
Labor structure
In(Total Labor) 3.795 1.032 2.079 8.656 57,175 0.065***
(0.008)
In(OD labor) 0.873 0.777 0 6.333 48,913 0.059%**
(0.014)
In(Total WC Labor) 2.061 1.140 0 8.020 55,190 0.085%**
(0.015)
In(Total Non-WC labor) 3.526 1.080 0 8.594 57,104 0.063%***
(0.010)
In(Total WC/Non-WC Labor) 0.269 0.261 0 4.615 57,104 0.001
(0.005)
In(Perm Labor) 3.763 1.012 0.693 8.183 57,175 0.059***
(0.008)
In(Subc Labor) 2.163 1.538 0 8.242 8,141 0.015
(0.047)
Female labor
In(Total Female Labor) 1.994 1.295 0 8.161 52,677 0.079%**
(0.014)
In(OD Female Labor) 0.283 0.487 0 4.263 18,845 -0.029
(0.018)
In(Total WC Female Labor) 1.232 0.980 0 7.985 47,475 0.046%**
(0.016)
In(Total Non-WC Female Labor) 1.915 1.405 0 7.591 35,875 0.080%**
(0.021)
In(Total Female WC/Non-WC Labor)  0.558 0.617 0 4.682 35,875 -0.004
(0.012)
In(Perm Female Labor) 1.957 1.283 0 7.626 52,562 0.064%***
(0.014)
In(Perm WC Female Labor) 1.212 0.970 0 7.230 47,268 0.046***
(0.016)
In(Perm Non-WC Female Labor) 1.887 1.396 0 7.591 35,156 0.050%**
(0.021)
In(Subc Female Labor) 1.318 1.262 0 7.953 4,710 0.012
(0.055)
In(Subc WC Female Labor) 0.836 0.987 0 7.943 2,205 0.010
(0.079)
In(Subc Non-WC Female Labor) 1.382 1.312 0 7.405 3,374 0.054
(0.057)

Notes. Sample is Chilean manufacturing firms with 10 or more employees, surveyed in Annual National Industrial
Survey (ENTA) between 1995 and 2007. Exporter premia is the differential exporters have over non-exporters
and is calculated with industry, region, year, and plant fixed effects. We also control for FDI ownership of the
plant and its size. Standard errors clustered at the plant level and shown in parenthesis above. Observation may
be missing because the value before the log transformation is zero or negative value. * p < 0.10, ** p < 0.05, *¥**

p < 0.01
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Past literature has also shown that exporters not only tend to be larger in terms of labor
size and receive more FDI, but also enjoy a long-run premium over non-exporters in many
different firm performance characteristics. Following Bernard and Jensen (1999), Bernard
et al. (2007), and Lopez (2009), we estimate the following regressions to obtain the exporter
premia for each of the plant characteristics of interest, including firm performance, labor

structure, and gender composition variables:
log(yisjt) = ¢+ BExpisjt + O Figjt + 0; + 05 + 05 + 0y + €isji (3.6)

where y;;; is the variable of interest for plant ¢ in sector j at time ¢, Exp;j; is a dummy
variable equal to one if plant 7 in sector j exports at time ¢, and Fj;; is a vector of control
variables including foreign ownership percentage and a dummy for plant size. J; is plant FE,
05 is region FE, 4; is the three-digit ISIC sector FE, and d; is the time FE.

We study results for different plant performance variables such as sales, value-added,
capital, average wage, TFP, and the percentage of imported inputs. The export premia have
been well-established by the international trade firm heterogeneity literature; exporters are
more productive, have higher value-added, sales, capital per labor, and average wages than
non-exporters. We also find that exporters, in the long run, tend to generate 19% more in
sales than non-exporters; create 11% more in value added; have 4% more of capital; and pay
3% higher in wages. They are also 5% more productive and 2% more likely to import newer
technologies.%

We run the same regressions with plant labor structure and female employment variables
and find that export premia also exist across different labor categories. Exporters hire 6% more
permanent labor, 2% more subcontractor (statistically insignificant), 9% more white-collar
employees, and 6% more blue-collar workers. We also find evidence for exporters changing
their employment practices related to gender. Exporters tend to hire more female labor than

non-exporters and this pattern exists across different labor categories. Exporters hire 5 %

5We use TFP and the percentage of imported inputs as proxies for productivity and technological upgrade.
For calculating the TFP, we follow Lopez (2009) that uses the perpetual inventory method to construct the
capital stock.
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more white collar female labor, 8% more blue collar female labor and 6% permanent female
labor. We do not find any statistical significance for exporter premia in female subcontracting
labor, although the sign is positive across both subcontracted white collar and blue collar

labor.

3.4 Empirical Methods

3.4.1 Staggered difference-in-difference

In order to examine how firms adjust their labor structure and employment decisions as they
prepare to enter the export market, we use the estimation strategy proposed by Sun and
Abraham (2021). The recent development in the staggered difference-in-difference methods
has shown that the simple two way fixed effect (TWFE) estimator coefficient may be biased
if the timing of the treatment varies by cohort and if there exists heterogenous treatment
effects over time (Goodman-Bacon, 2021; Callaway and Sant’Anna, 2021; Sun and Abraham,
2021; Borusyak et al., 2021),” even when the parallel trend assumption holds. Specifically,
staggered treatment designs produce estimates that are variance-weighted averages of many
different two by two treatment effects Goodman-Bacon (2021). With dynamic treatment
effects, already-treated units may act as effective control units for the later-treated units, and
changes in the already-treated units’ outcomes over time can be subtracted from the changes
of the later-treated units, rendering the treatment effects biased.

Sun and Abraham (2021) further argues that the dynamic TWFE — the event study
design — coefficients may also be biased because each event study coefficient is an average of
treatment effects of all other event times.® They show that the coefficients on lead and lag
indicators will be contaminated with information from other leads and lags, such that they

could produce causally uninterpretable results. They instead offer an alternative interaction-

7Time—vabrying treatment effects, even if they are identical across units, generate cross-group heterogeneity
because of the differing post-treatment windows, and because earlier-treated groups are serving as controls for
later-treated groups.

8The only case when the individual coefficients would be unbiased is when we can assume homogeneous
treatment effects for all cohorts.
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weighted (IW) estimator, which uses an interacted specification that is saturated in relative
time indicators and cohort indicators to get the cohort-specific average treatment effects on
the treated (CATT), weighted by the sample shares of each cohort in each period to form the

IW estimator. Specifically, CATT,; is estimated by:
Y;'7t = o4+ )\t + Z Z 56,[(]—{Ei = 6} . D,li’t) + €t (37)

for individual 7 in cohort e and relative time period [. «; and A; are the individual and time
fixed effects, respectively, and E; indicates a cohort, a group of individuals whose treatment
start at the same time period, and D is an indicator for [ periods relative to ¢’s initial
treatment. Then we estimate the weights by the sample shares of each cohort in that time

period and form the IW estimator:
6= 0 Pr{E; = e|E; € [-1,T -]} (3.8)
e

In calculating the treatment effect, we include plant fixed effects, year fixed effects, regional
fixed effects, and industry fixed effects and control for the long run premia by including the
indicator variable Post;js, a dummy variable that takes a value of zero before the entry and
of 1 from the first year of entry and all subsequent years. This variable would then control for
the long-run treatment effect (export premia). We use the never treated group (the permanent
non-exporters) as the only control and the newly exporting firms as the treated group. Our
sample includes new entrants as the treated group and the permanent non-exporters as the
control group. Switchers and permanent exporters are not included in the sample unless
otherwise stated. Given our sample period of thirteen years, we only control up to a maximum
of three years before entry, year of entry, and three years after entry in order to have more
estimation flexibility.

It is essential to address some of the potential endogeneity issues associated with the
model. In this setup, endogeneity arises due to factors unobserved by the econometrician that
may both affect the firms’ decision to export and their outcome variables. Examples of these

unobserved heterogeneities could be manager ability and ambitions, past export experiences,
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access to financial markets, profit margins, and personal and professional networks of the
managers, to name a few. In order to address this endogeneity issue, we first estimate equation
(3.7) with plant fixed effect and control for the inverse mills ratio (IMR). We construct the
inverse mills ratio by controlling for the lagged macroeconomic variables including the real
interest rate, GDP per capita, tariff rate, and world imports, firm characteristics including
the total factor productivity, foreign ownership of the firm, plant size, capital, capital per
worker, and average wage as well as the plant FE, industry FE, regional FE, and year FE in
the first stage of the Heckman selection method.

We later also employ changes in the exogenous macroeconomic variables such as interest
rates, GDP per capita, tariff rate, and level of imports as instruments for the export profitability
of the plants. These exogenous shocks to export profitability will in turn affect the firm’s
decision to enter the export market, and we study how the labor structure and the employment
decision of the firms are impacted. Although the result may not necessarily establish a causal
impact, it still provides valuable insights concerning the self-selection of firms into the export
market and thus policy implications given the results.

Finally, it also should be noted that some of the firms in the control group within the time
frame of our data may start to export after the last year of our sample. Including such future

exporting firms in our sample as control may result in underestimating the treatment effect.

3.4.2 Exogenous shocks

We have shown, from an ex-post perspective, how observable plant characteristics affect the
decision to export, which consequently affects the labor structure and composition of the firm.
However, since the actual timing of export is unobserved by the researcher ex-ante, as in the
literature, we can make the assumption that the entrants’ labor decision is also affected by
exogenous shocks such as macroeconomic variables that affect their probability of exporting.

Literature finds that the probability of exporting increases with total labor and positive
shock in imports while an increase in tariffs in different export destinations decreases the

probability of exporting. On the other hand, the real exchange rate shows no significance in
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the probability of exporting, which Lopez (2009), Baldwin and Krugman (1989), and Dixit
(1989) argue might be due to hysteresis on the effect of real exchange rates on exporting.
With the understanding that firm characteristics and exogenous macro shocks affect
the probability of exporting and hence its profitability, we use the macro shocks to help
us identify what drives the changes in our variables of interests. We use real exchange
rate, GDP per capita, tariff rates, and the world imports minus Latin American imports by
industry to assess demand shocks.” Outcome of interests include total labor, total owners and
directors, total permanent labor, permanent white collar labor and non-white collar labor,
total subcontracted labor, and ratio of white-collar workers to none-white-collar workers, and

similar female employment variables. We run the following regression:

Yijt = ¢+ 7145t + veEntrant;; + y3Post;j + yaEntrant;; x Post;j + ysEntrant;;j x Postj; x Z;j

+Y6I MR+ 0 4 0p + 64 + 0; + €4t
(3.9)

where Z;j; is a macroeconomic shock variable, such as bilateral real exchange rates, GDP
per capital, weighted tariffs, and imports demand.'” Entrant;; is equal to 1 if plant ¢ in

industry j is an entrant and Post;;; is a dummy variable that takes a value of zero before the

9For the real exchanges rates, we use 3-digit ISIC revision 3 codes, harmonized system 1988/1992, for each
of the manufacturing sub-sectors. We use the average of the share of the of importers as weight.

10
The imports demand variable is total world imports minus Latin American imports for each of the ISIC
code industries. The foreign income variable is the weighted average of GDP per capita of all of the Chilean

exports destinations within each industry, weighted by the percentage of the total exports exported to each
destination within an industry as shown below:

dj:Dj
Incomej; = Z GDPg,t % Sq;4 (3.10)
d].:l
Where GD P, is the GDP per capita (in constant 2005 US dollars) at the country destination d for sector
J in time at ¢. All GDPy;; data were obtained from the World Bank. Sy, is the share of total industry

exports at an specific tlme and destination. The number of destinations by 1ndustry varies from one industry
to another. Sy ¢ is defined as below and remains fixed through the sample period of 13 years (1995-2007):

Z 1 Exportsdjt (3.11)
T Exportsg; '

where Fxportsg;; are the Chilean exports to destmatlon d in industry j at time ¢. All exports data at the
industry level were obtained from the World Integrated Trade Solutions (WITS).
Following the same procedure, we derived the weighted real exchange rate for each industry at time ¢:
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entry and of 1 from the first year of entry and all subsequent years. d; is the three-digit ISIC
sector FE, 0, is regional FE, é; is the time FE, and ¢; is plant FE. The standard errors are

clustered at the plant level.

3.5 Results and Inferences

This section discusses the productivity measures and employment decisions of new entrants
around the time of the entry into the exporting market. We first examine the evolution of
firm performance variables such as productivity, value-added, capital per worker, and average
wages on the entry path. Next, we analyze the impact of export market entry on changes
in labor structure and female employment decisions. Finally, we study how external macro
shocks such as exchange rates, GDP per capita, tariff rates, and level of imports may play a

role in firms’ labor structure and female employment decisions.

3.5.1 Productivity

Prospective exporters increase their productivity relative to non-exporters within three years
before entry, as demonstrated in Table 3.3 and Figure 3.1. The coefficient estimates for the
lead variables of the total factor productivity (TFP), value-added (VA), and capital per worker
are positive but drop upon entry into the market. This evidence supports the idea that it is
difficult for young exporters to maintain high productivity growth immediately upon entry

because they face uncertainty about the product demand and need to make changes to their

d;j=D;
rer;; = Z RERg * Sq;t, (3.12)
d.=1
J
where the RERy; is the bilateral real exchange rate between the home country, Chile, and destination
country d. The RER4; data were obtained from the World Bank.
Similarly, we derived the exports weighted tariff for each industry at time ¢:
d;=D;
Tie="Y_ Tariffa*Sa, (3.13)
d. =1
J

where the Tarif fq; is the weighted equivalent tariff (obtained from the World Integrated Trade Solutions —
WITS) imposed to Chilean exports at destination country d.
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Table 3.3: Entrant behavior on productivity

(1) (2) (3) (4)
Ln TFP VA Cap per worker Avg wage
T 3 0.011 0.031 0.092%* -0.012
(0.054) (0.064) (0.046) (0.029)
T 0.006 0.050 0.056 -0.027
(0.062) (0.070) (0.059) (0.033)
T4 0.065 0.173%* 0.088 -0.066*
(0.064) (0.073) (0.070) (0.035)
Ty -0.030 -0.112 -0.114 0.011
(0.080) (0.089) (0.088) (0.041)
Ty -0.032 -0.080 -0.058 -0.014
(0.087) (0.091) (0.088) (0.041)
Tio -0.091 -0.108 -0.147* -0.035
(0.080) (0.084) (0.076) (0.047)
T3 -0.040 -0.072 -0.073 -0.026
(0.080) (0.075) (0.064) (0.042)
Obs 27,083 27,083 27,083 27,083

Notes. Sample includes entrants and non-exporting firms. The estimation includes three-digit
ISIC code industry FE, regional FE, year FE, and plant FE. We control for the long term
premia by including a dummy variable that equals 1 for the year of entry and all subsequent
years, and the inverse mills ratio (IMR), where the IMR is generated using firm characteristics
and lagged macro variables in the first stage. Standard errors are clustered at the plant level
and shown in parenthesis. * p < 0.10, ** p < 0.05, *** p < 0.01.

product assortments and production process (Timoshenko, 2015b; Bernard et al., 2010). This
is also contrast to the long-term difference between the exporters and non-exporters as shown
in Table 3.2, where we found all productivity measures including TFP, VA, capital per worker
and average wage to be significantly higher for the exporters.

We see that the prospective exporters do not change their TFP around the time of entry
(insignificant), but does increase value added the year before entry, which drops upon entry.
Capital per worker also shows increase in the years before entry but drops after the entry.

Average wage, on the other hand, decreases prior to entry. Overall, there exists a trend
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Figure 3.1: Entrant behavior on productivity measures

Notes. The coefficients of the lead and lag variables are shown above with their corre-
sponding 95% confidence intervals. Entrants are the treated group and non-exporters are the
control group. All estimations include three-digit ISIC code industry fixed effects, regional
fixed effects, year fixed effects, and plant fixed effects. We control for the long term premia
by including a dummy variable that equals 1 for the year of entry and all subsequent years,
and the inverse mills ratio (IMR), where the IMR is generated using firm characteristics and
lagged macro variables in the first stage. Standard errors are clustered at the plant level.
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where the entrants increase the growth rate of their productivity measures prior to entry then
immediately decreases it after entering the export market. After the firms enter the market,
their productivity measure shows lack of difference from those of non-exporters, or sometimes
even slower growth rate compared to the non-exporters. Figure 3.1 illustrates the analogous
result in a graphical form. We see a similar pattern of entrants’ productivity growth rate

accelerating prior to joining the market and dropping immediately upon entry.

3.5.2 Labor structure

As demonstrated in Section 3.3, Chilean exporters possess superior labor characteristics
over non-exporters that are consistent with the international trade literature. The long-run
exporter premia show that exporters are larger in labor size and employ more people across
different categories than non-exporters do: permanent labor, owners and directors, white
collar, and non-white collar labor.

We find that new exporters show higher employment growth prior to entering the export
market but lower growth relative to the control group of permanent non-exporters immediately
after entry, as shown in column (1) of Table 3.4 and Figure 3.2. The pattern exists through
almost all labor categories. This short-run behavior is again inconsistent with the long-run
effects estimated by the exporter premia for each of the outcome variable of interest shown
in Table 3.2. Our finding contrasts with the recent literature that argues that exporters
increase the layers of management by adding workers with export expertise (Caliendo and
Rossi-Hansberg, 2012; Labanca et al., 2014; Mion and Opromolla, 2014). Rather, we find
that growth in the layers of management (for example, hiring more managers, executives or
directors) does not happen before or immediately after entry for the new entrants. In fact, we
find no difference in the employment of executives and directors prior to entry but rather find
decreases in the growth rate for the years right after entry. One possible explanation is that
the entrants need time to be able to find and poach managers or workers with the necessary
export experience particular to the export destination.

Permanent labor in column (2) also shows no difference in employment prior to the entry
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Figure 3.2: Entrant behavior on labor structure

Notes. The coefficients of the lead and lag variables are shown with their corresponding
95% confidence intervals. Entrants are the treated group and non-exporters are the control
group. All estimations include three-digit ISIC code industry fixed effects, regional fixed
effects, year fixed effects, and plant fixed effects. We control for the long term premia by
including a dummy variable that equals 1 for the year of entry and all subsequent years,
and the inverse mills ratio (IMR), where the IMR is generated using firm characteristics and
lagged macro variables in the first stage. Standard errors are clustered at the plant level.
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Table 3.4: Entrant behavior on labor structure

Total Permanent Sub per OD White Non-white
Perm collar collar
T 5 -0.006 -0.024 0.018 -0.034 -0.018 -0.007
(0.041) (0.040) (0.018) (0.064) (0.061) (0.046)
T o 0.038 0.027 0.011 -0.022 0.028 0.024
(0.047) (0.047) (0.019) (0.060) (0.065) (0.054)
T4 0.103* 0.068 0.035 0.006 0.013 0.080
(0.055) (0.051) (0.023) (0.065) (0.066) (0.057)
To -0.087 -0.040 -0.047 -0.178** -0.048 -0.029
(0.067) (0.060) (0.030) (0.071) (0.073) (0.066)
T -0.072 -0.036 -0.036 -0.168** -0.071 -0.008
(0.067) (0.060) (0.030) (0.069) (0.072) (0.065)
Tyo 0.003 0.036 -0.034 -0.158** -0.089 0.085
(0.065) (0.061) (0.025) (0.070) (0.076) (0.068)
T3 -0.026 0.005 -0.032 -0.117* -0.124%* 0.046
(0.054) (0.054) (0.022) (0.067) (0.064) (0.060)
Obs 27,083 27,083 27,083 22,846 26,008 27,047

Notes. Sample includes entrants and permanent non-exporting firms. All estimations include
three-digit ISIC code industry FE, regional FE, year FE, and plant FE. We control for the
long term premia by including a dummy variable that equals 1 for the year of entry and all
subsequent years, and the inverse mills ratio (IMR), where the IMR is generated using firm
characteristics and lagged macro variables in the first stage. Standard errors are clustered at
the plant level and shown in parenthesis. * p < 0.10, ** p < 0.05, *** p < 0.01.

but show a decrease in the growth rate in the year of and the year immediately following
the entry (insignificant). Figure 3.2 show that this drop is more prominent in permanent
non-white collar labor, rather than white collar labor. Both permanent non-white collar labor
and non-white collar labor show increase in the growth rate in the years preceding the entry
and a decrease in the growth rate in the year of and the year after the market entry.

For the subcontracted labor growth rate, we do not see much difference between the
entrants and the permanent non-exporters around the entry period (not shown). Given

demand uncertainty around this period, this finding is interesting as we would expect new
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entrants to hire more subcontractors to enable nimble responses to the unforeseen demand
shocks. However, further analysis in column (3) reveals that the ratio of subcontractors
to permanent labor does increase right before entry and subsequently decreases after the
entry relative to the control group (insignificant). The practice of subcontracting seems to
complement exporter business practices by providing additional labor flexibility.

Overall, we see a pattern of employment behavior where the new entrant firms hire
increasingly up to the point of entry and then start to employ at a decreasing rate immediately
after the entry, relative to the non-exporters, more clearly shown in Figure 3.2. This entrant
pattern is driven by the employment of non-white collar labor, the occupations directly and
indirectly tied to production. This is likely due to the entrants expecting an increase in
production as they enter the export market. They are likely to engage in trial and error with
their product assortment for their new export markets, which affects their labor decisions.
Bernard et al. (2010), Timoshenko (2015a), and Arkolakis et al. (2018) show that new exporters
are more likely to engage in product switching — adding or dropping products — than the older,
established exporters. They find that product switching serves as a response to changes in
competition, regulations, trade costs, and exchange rates, affecting employment at the plant
level. With a quick turnaround of product decisions, it would be advantageous for the firms
to be able to quickly adjust their employment decisions with cheaper and short-term laborers,

which is what we find.

3.5.3 Female employment

We now study how the new exporters make female employment decisions given the gender
pay gap in Chile and the existence of export market-entry sunk costs. Results in Section
3.3 reveal that Chilean exporters, relative to non-exporters, have more female workers, in
both white and non-white collar occupations. They also tend to employ a larger number of
permanent female workers but not necessarily female subcontracting labor (insignificant).
The short-run analysis around the entry period shows that the total female employment

growth rate increases the year before the export market entry relative to permanent non-
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exporters (Column 1 of Table 3.5 and Figure 3.3) followed by a sharp slowdown immediately
after entry. This change seems to be mostly driven by permanent non-white collar. We see no
significant changes in the employment of owners and directors or white collars around the
time of market entry. Permanent non-white collar labor shows the same pattern of increase
in the growth rate in the years before entry followed by a sudden drop immediately after
entry. On the other hand, new exporters tend to employ female subcontractors at a lower
growth rate than permanent non-exporters around the time of entry as shown in column (3),
implying that most of the employment growth rate in female happens on the permanent labor
margin, which may end up in a higher pay for women employed.!! This lower growth rate of
subcontracted female labor is consistent throughout the whole entry path of the firm.

The results of the short-run analysis reveal several inconsistencies between the short-term
response of the new entrants around the time of entry with the long-run exporter premia
in female employment decisions. First, total, permanent, and non-white collar employment
growth rate both tend to be larger in new exporters preceding the market entry but they do
not increase female labor in these occupations during the period of entry and after, relative
to the permanent non-exporters. Rather, they start to hire female workers at a decreasing
rate after the market entry, which is inconsistent with the exporter premia. The decrease in
the growth rate of subcontracting female labor before the time of entry is also inconsistent
with the lack of difference in long run female subcontracting labor between exporters and

non-exporters as shown in Table 3.2.

3.5.4 Impact of macroeconomic changes

Table 3.6 shows the results of changes in macroeconomic variables on labor structure. We
find that an increase in the interest rate decreases the growth rate of the subcontracted labor
but increases the ratio of white collar to blue collar employment for the entrants. It has no

impact on the total labor growth, including owners and directors (OD) and permanent labor

11Usimg a Socioeconomic Characterization Survey of Chile survey, Sanhueza (2013) finds that subcontracted
labor receives lower wages under equal conditions. Controlling for other observable variables, there exists a
30% wage gap in favor of the workers directly employed by the company.
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Table 3.5: Entrant behavior on female employment

Total Permanent Subcontract OD White Non-white

collar collar

T 3 0.054 0.052 -0.438* 0.014 -0.027 0.174**
(0.049) (0.042) (0.245) (0.085) (0.057) (0.071)

T o 0.051 0.062 -0.455** -0.016 -0.029 0.184***
(0.058) (0.057) (0.218) (0.086) (0.059) (0.070)

T 1 0.250%** 0.229*** -0.471%* 0.002 0.053 0.348***
(0.069 (0.069) (0.190) (0.095) (0.068) (0.092)
To -0.154%* -0.103 -0.224 -0.079 -0.007 -0.131
(0.090) (0.086) (0.245) (0.110) (0.076) (0.139)
Ty -0.139 -0.093 -0.316 -0.106 0.011 -0.051
(0.092) (0.087) (0.213) (0.094) (0.075) (0.127)
Tyo -0.079 -0.058 -0.192 -0.103 -0.003 -0.016
(0.096) (0.095) (0.177) (0.109) (0.079) (0.132)
T3 -0.083 -0.047 0.050 0.021 -0.121%* 0.001
(0.084) (0.083) (0.140) (0.116) (0.071) (0.127)
Obs 24,887 24,847 1,450 8,445 21,909 15,271

Notes. Sample includes entrants and non-exporting firms. All estimations include three-digit
ISIC code industry FEs, regional FE, year FE, and plant FE. We control for the long term
premia by including a dummy variable that equals 1 for the year of entry and all subsequent
years, and the inverse mills ratio (IMR), where the IMR is generated using firm characteristics
and lagged macro variables in the first stage. Standard errors are clustered at the plant level
and shown in parenthesis. * p < 0.10, ** p < 0.05, *** p < 0.01.
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Total Female Permanent Female

3 2 Bl 0 1 2 3 3 2 Bl 0 1 2 3
Periods since decision to export Periods since decision to export

Permanent White Collar Female Permanent Non-White Collar Female

3 2 - 4 1 2 3 3 2 -1 o 1 2 3
Periods since decision to export Periods since decision to export

Figure 3.3: Entrant behavior on female employment

Notes. The coefficients of the lead and lag variables are shown above with their corre-
sponding 95% confidence intervals. Entrants are the treated group and non-exporters are the
control group. All estimations include three-digit ISIC code industry fixed effects, regional
fixed effects, year fixed effects, and plant fixed effects. We control for the long term premia
by including a dummy variable that equals 1 for the year of entry and all subsequent years,
and the inverse mills ratio (IMR), where the IMR is generated using firm characteristics and
lagged macro variables in the first stage. Standard errors are clustered at the plant level.
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employment. An increase in GDP per capita increases the employment of ODs as well as
subcontracted labor for the entrants. On the other hand, an increase in tariff decreases the
growth rate of the total labor for the entrants as well as permanent labor, which is primarily
driven by the permanent blue collar labor. Finally, an increase in imports has the opposite
impact and increases the growth rate of the total labor employed, permanent (blue collar)
labor, and subcontracted labor, but decreases the ratio of white collar to blue collar labor for
the entrants.

Table 3.7 repeats the analysis with female employment as the outcome. Overall, RER
increases the ratio of white collar to blue collar ratio, GDP per capita has no statistically
significant impact on female employment, while tariff decreases the total female employment
(significant at 1% level). Finaly, an increase in import raises female executives and directors

as well as subcontracted labor for the entrants.

3.6 Conclusion

In this paper, we show that firms make a conscientious effort to increase their productivity
and adjust their employment around the time of entry into the exporting market in order
to minimize their labor cost and increase efficiency. We provide evidence that the short-run
decisions of the entrants differ from the established long-run exporter premia around the
period of entry. The results show that although exporters tend to be better in productivity
and larger in labor size across almost all labor categories, including owners and directors,
permanent white collar and non-white collar labor, these findings are not all present in the
short-term period around the year of entry for new exporters.

Instead, our results suggest that entrants do not show a significant growth rate in pro-
ductivity measures — at least the first few years immediately after the entry — and that
their employment decisions across different categories of labor do not differ much from the
non-exporters after the entry. Sometimes, it is the case that the entrant’s growth rate is the
opposite of the long term exporter premia, which may potentially affect their survival rate

of the firms in the exporting market. Overall, we find a general trend where the entrants
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increase the growth rate of the labor, mostly driven by permanent non-white collar female
prior to entry, then decrease the growth rate immediately upon joining the market (decrease
driven by OD and white-collar).

Overall, our findings suggest discrepancies in the short run behavior of entrants and the
long-run exporter premia, supporting the concept of learning-by-exporting or a trial-and-error
period for new entrants. They highlight that information on incumbents is not widely available
and costly or that imitating exporters’ behavior is costly for new entrants, making imitation by
the entrants challenging. The findings are especially interesting because they provide evidence
on both the sunk cost effects where we see entrants changing their employment of females
before the entry, and the learning-by-exporting effects where the entrants change the labor
structure only after they enter the market. These findings have relevant policy implications
since they support the existence of both sunk costs and learning through experience, given
that entrants tend to modify their business practices as they become more knowledgeable
about the new markets.

We know from past literature that sunk costs can alter exporter’s behavior. We have
shown in this paper that such existence of sunk cost may trigger a trial-and-error period for
the new entrants that leads to learning-by-exporting. Our findings are significant for policy
makers interested in promoting robust exporting industry and a higher survival rate for the
newly exporting firms by suggesting more structured education and strategies being made

available to the newly exporting firms.
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Table A.1: Descriptive statistics

(1)

(2)

(3)

Mean SD  Obs
Class characteristics
Grade 251 1.69 150
Female Teacher 0.71 046 150
Teacher’s age 39.38 8.46 150
Teacher’s education 13.17  1.06 150
Teacher’s experience 14.94 9.67 150
Number of students 36.11 11.16 150
Household characteristics

House ownership 0.99 0.10 756
Number of rooms 1.93 0.81 756
Distance to drinking water 212 1.24 756
Drinking water source is shallow tubewell 1.00  0.05 756
Doesn’t treat drinking water 0.97 0.18 756
Has latrine 0.70 046 756
Number of family members 4.56  1.17 750
Agriculture occupation 0.28 045 756
Daily labor occupation 0.25 043 756
Islam 0.95 0.22 756
Mother’s age at marriage 15.96 2.10 756
Mother’s age 35.05 9.31 750
Mother is married 0.95 0.22 750
Mother’s education 3.82  3.62 750
Age in months 9.02 193 756
Female 0.55 0.50 756
Months breastfed 25.99 4.67 756
Runny nose - past 2 weeks 2.59 215 756
Cough - past 2 weeks 1.34 1.82 756
Diarrhea - past 2 weeks 0.20 0.80 756
Can cold spread between people 0.22 041 251
Soap cleans germs from hands 0.70 046 236
Understands when to use soap 0.98 0.14 251
Need soap even when hands seem clean 0.70 046 251
Daily handwashing rate with soap 298 256 251
Wash with soap before cooking 0.17 037 251
Wash with soap before eating 0.24 043 251
House has soap 094 0.23 251
Children use soap before eating 0.27 045 251

Notes. Table reports descriptive statistics for the classroom and household samples at baseline.
Unit of observation is class for class characteristics and households for the rest. Households
whose baseline surveys were conducted after the first edutainment treatment at the schools
was administered were excluded from the table for hygiene knowledge and behavior variables.

124



Table A.2: Balance for edutainment treatment

(1) (2) (3) (4)
Control Treated  P-val N
Class characteristics

Female Teacher 0.689 0.723 0.627 150
Teacher’s age 40.026 38.75 0.335 150
Teacher’s education 13.114  13.217 0.442 150
Teacher’s experience 15.460  14.434 0.480 150
Number of students 35.878  36.342 0.719 150
F-test 0.891
Household characteristics
House ownership 0.983 0.997 0.065* 756
Number of rooms 1.910 1.946 0.520 756
Distance to drinking water 2.198 2.061 0.130 756
Drinking water source is shallow tubewell ~ (0.998 0.997 0.849 756
Doesn’t treat drinking water 0.974 0.962 0.138 756
Has latrine 0.669 0.725  0.022** 756
Number of family members 4.539 4.575 0.670 750
Agriculture occupation 0.292 0.266 0.435 756
Daily labor occupation 0.229 0.272 0.134 756
Islam 0.945 0.948 0.847 756
Mother’s age at marriage 15.932  15.940 0.961 756
Mother’s age 34.984  35.089 0.879 750
Mother is married 0.945 0.952 0.588 750
Mother’s education 3.857 3.805 0.859 750
Female 0.551 0.536 0.688 756
Months breastfed 26.102  25.934 0.556 756
Runny nose - past 2 weeks 2.574 2.628 0.698 756
Cough - past 2 weeks 1.423 1.256 0.189 756
Diarrhea - past 2 weeks 0.157 0.238 0.177 756
Can cold spread between people 0.224 0.207 0.722 251
Soap cleans germs from hands 0.691 0.703 0.815 236
Understands when to use soap 0.966 0.991 0.282 251
Need soap even when hands seem clean 0.683 0.714 0.532 251
Daily handwashing rate w/ soap 3.259 2.752 0.132 251
Wash with soap before cooking 0.170 0.170 0.993 251
Wash with soap before eating 0.212 0.277 0.081* 251
House has soap 0.93 0.97 0.296 251
Children use soap before eating 0.263 0.286 0.527 251
F-test 0.125

Notes. This table reports FE-partialled out means of the edutainment control and treated
groups (columns 1 and 2), p value of the differences in mean (column 3), and sample size
(column 4). Unit of observation is class for class characteristics and households for the rest.
Households whose baseline surveys were held after the first edutainment treatment at the
schools was administered are excluded from the table for the hygiene knowledge and behavior
outcomes. Standard errors are clustered at the class level. *** p < 0.01, ** p < 0.05, *
p <0.10 125



Table A.3: Balance for saturation treatment

n @ 6 @
Control Treated  P-val N
Class characteristics
Female Teacher 0.722 0.687 0.606 150
Teacher’s age 39.399  39.354 0.972 150
Teacher’s education 13.110  13.242 0.288 150
Teacher’s experience 15.423  14.309 0.429 150
Number of students 37.031  34.913  0.074* 150
F test 0.234
Household characteristics
House ownership 0.986 0.992 0.538 756
Number of rooms 1.968 1.918 0.458 756
Distance to drinking water 2.215 2.100 0.274 756
Drinking water source is shallow tubewell ~ 0.993 0.998 0.448 756
Doesn’t treat drinking water 0.984 0.963 0.052*% 756
Has latrine 0.684 0.703 0.576 756
Number of family members 4.631 4.537 0.369 750
Agriculture occupation 0.319 0.267 0.199 756
Daily labor occupation 0.271 0.247 0.516 756
Islam 0.958 0.943 0.417 756
Mother’s age at marriage 15.685  16.009  0.073* 756
Mother’s age 34.564  35.180 0.412 750
Mother is married 0.965 0.944 0.201 750
Mother’s education 4.062 3.761 0.377 750
Female 0.575 0.533 0.339 756
Months breastfed 25.892  26.049 0.648 756
Runny nose - past 2 weeks 2.351 2.676 0.096 756
Cough - past 2 weeks 1.270 1.353 0.649 756
Diarrhea - past 2 weeks 0.142 0.216 0.186 756
Can cold spread between people 0.261 0.201 0.276 251
Soap cleans germs from hands 0.701 0.696 0.925 236
Understands when to use soap 0.974 0.981 0.752 251
Need soap even when hands seem clean 0.715 0.696 0.734 251
Daily handwashing rate w/ soap 2.520 3.126 0.072* 251
Wash with soap before cooking 0.105 0.190  0.038** 251
Wash with soap before eating 0.233 0.251 0.678 251
House has soap 0.945 0.953 0.826 251
Children use soap before eating 0.240 0.286 0.355 251
F test 0.050

Notes. This table reports FE-partialled out means of the saturation control and treated groups
(columns 1 and 2), p value of the differences in mean (column 3), and sample size (column 4).
Unit of observation is class for class characteristics and households for the rest. Households
whose baseline surveys were held after the first edutainment treatment at the schools was
administered are excluded from the table for the hygiene knowledge and behavior outcomes.

Standard errors are clustered at the class level. *** p < 0.01, ** p < 0.05, * p < 0.10

126



Table A.4: Edutainment and saturation treatment effect at school by phase

(1) (2)
Phase 1 Phase 2

Edutainment treatment 7.548%**  10.57TFF*
(1.642)  (0.695)
Saturation treatment -6.250%**  _1.320**

(1.469)  (0.658)

Edutainment control mean 37.510 9.970
[49.775] [13.908]
Saturation control mean 44.133 14.595

[56.601] [19.463]

Notes. Dependent variable is total number of soap dispenser presses in each class. The unit of
observation is class by day. Dates range Oct 12th — Dec 14, 2019 for column (1) and Jan 15th
- Mar 15th, 2020 for column (2) (total of 22 weeks, with 5 weeks of vacancy between phase 1
and phase 2 and Fridays, national holidays, and winter break dropped). We use a cross-fit
partialing-out estimator (Chernozhukov et al., 2018) to select from among potential class
control variables shown in Appendix Table I. All include date, school, and grade level FE.
Robust standard errors clustered at the class level are reported in parentheses, and standard
deviations are reported in brackets. *** p < 0.01, ** p < 0.05, * p < 0.10
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Table A.5: Edutainment treatment effect at households by phase

(1) (2)
Phase 1 Phase 2

Edutainment treatment -0.385*** _-(.486***
(0.115)  (0.116)

Control mean 5.743 4.335
[7.854] [5.655]
Observations 53,330 33,280

Notes. Dependent variable is total number of soap dispenser presses in each household. The
unit of observation is household by day. Dates range Oct 12th - Dec 31st, 2019 for column
(1) and Jan 1st - Mar 12th, 2020 for column (2). We control for the saturation treatment
status of the dispenser child’s class in every model. We use a cross-fit partialing-out estimator
(Chernozhukov et al., 2018) to select from among potential house characteristics controls
shown in Appendix Table I. All include date, school, and age FE. Robust standard errors
clustered at the class level are reported in parentheses, and standard deviations are reported
in brackets. *** p < 0.01, ** p < 0.05, * p < 0.10
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Table A.6: Hourly edutainment treatment effect at households

Panel A: School days Non

school

days

1) @) 3) (1) (5)
All day Before At school After All day
school school
Edutainment treatment -0.020%** -0.006 -0.023%**  -0.024%FF  -0.028%**

(0.006) (0.010) (0.008) (0.006) (0.008)

Control Mean 0.305 0.408 0.290 0.260 0.314
[0.398] [0.828] [0.678] [0.434] [0.492]

Observations 68,141 68,141 68,141 68,141 18,469

Notes. Dependent variable is total number of soap dispenser presses in the household during
the time of the day specified, divided by the number of hours within that time period. The
unit of observation is household by day. Dates range Oct 12th, 2019 - Mar 12th, 2020. All
columns control for saturation treatment status of the dispenser child’s class and use a cross-fit
partialing out estimator (Chernozhukov et al., 2018) to select from among potential household
controls shown in Appendix Table I. All include school, date, and age fixed effects. Robust
standard errors clustered at the class level are reported in parentheses and standard deviations
are reported in brackets. *** p < 0.01, ** p < 0.05, * p < 0.10
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A.2 Supplementary Figures

Jan 1,
Nov 14 2020

Oct 1-30 Grade 5 Dec 4 Dec 14  New

Household students Final exam  Winter academic

Baseline leave start break year

1 1 1 1 1 1 1 1 |

Sep 19-26, Oct 14 Jan 19 Mar 14
2019 Phase 1 begins: Phase 2 begins Last
School First edutainment
Baseline edutainment treatment

treatment

Figure A.1: Timeline of experiment and school events

Notes. This figure shows the timeline of the experiment. Note that the household baseline
survey extended beyond the first date of the edutainment treatment due to logistical constraints.
This is reflected in our baseline balance table, where the sample is restricted to households
that were surveyed before the start of the edutainment treatment for hygienic behavioral and
knowledge questions.
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Average number of daily dispenser presses at home

First video at school

New academic year
First video of 2020

Number of soap dispensers presses
S
l

T T T T
Oct Nov Dec Jan Fab Mar
Date

Figure A.2: Average daily handwashing rate at home

Notes. This figure plots the three day moving average of handwashing rate at the household
level throughout the course of the experiment. Dates range Oct 12th, 2019 - Mar 12th, 2020.
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A.3 Endline Survey Questions

This section shows the endline survey questions used to construct Table 1.7.
Panel A

1): “Did your child ever talk to you about watching a cartoon at the school?”
2): “If answer to previous question is ‘yes’; did s/he tell you about the content of the cartoon?”

(
(
(
(4

):
):
3): Content of the cartoon the mother describes is related to handwashing (descriptive)
): Mother correctly chose washing hands as the main topic of the cartoons (multiple choice)
Panel B
: “When are the most important times for your children to wash their hands?”
: “What could happen if your children don’t wash their hands?”

(1)

(2)

(3): “What should you not do when you wash your hands?”

(4): “Where are the two important places for your children to wash their hands at?”
(5)

: “When should you wash your hands?”
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A.4 Deviation from the pre-analysis plan
Experimental design

e We add an additional thirty second video to the edutainment intervention at the
beginning of the new school year (“Phase 2”), in which one of the authors instructs the

students to wash their hands both at the school and home.

Data collection

e The baseline survey was completed several weeks after the edutainment treatment was
launched in the schools due to logistical complications in the field which delayed the
administration of the baseline survey to households (but not to schools). Our balance
table therefore reflects all sample household baseline values for those outcomes which
were plausibly not affected by the treatment (eg. demographic characteristics), but
restricts the sample to those households which were surveyed prior to the edutainment
intervention launch for those outcomes (hygiene knowledge and behavior) which may

have been impacted by the treatment.

e The endline survey was collected via phone, instead of in-person, due to the COVID
lockdowns. We were also unable to collect school-level endline data as schools were shut

down during this time.

e Because we could not visit in person, we were unable to collect the anthropometric
measures of the children at endline, which was prespecified as a primary outcome of

interest.

Analysis

e We now control for both treatment statuses of a child in our regression (edutainment
treatment and saturation). Our prespecified regression included only the treatment of

interest.
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e We employ an improved method for control variable selection which we were unaware of
when composing the preanalysis plan, the cross-fit partialling-out estimator of

chernozhukov1g.

o We employ age, rather than grade-level (‘class’) fixed effects for all individual-level
regressions, as this improves our precision. All results are robust to including

grade-level rather than age fixed effects as prespecified.

e We do not examine results for the ‘conditional household handwashing rate,” one of our
prespecified outcome measures in which we divide the outcome of the number of presses
by the number of household members. This was done for simplicity of exposition, and

we can present these results upon request.
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Appendix B

Appendix to Chapter 2
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B.1 Balance Test

Manipulation Testing Plot

1.5
14
5
0
-5-

] T T |

-1 -5 0 5 1

X

Figure B.1: McCrary test

Notes. Above figure plots the marginal density of the running variable according to the
manipulation testing procedures using the local polynomial density estimators in Cattaneo
et al. (2020). With p-value of 0.874, I fail to reject the null that there is no discontinuity
around the threshold.
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B.2 Supplemental Analysis on Impact on Donations

Table B.1: Impact on the number of single-issue organizations supporting candidates’ general election
campaign, with a breakdown of organizations

(1) (2) (3) (4) () (6)

Gun Women Civil Abortion Gun Anti-
control rights rights rights abortion
Panel A: Republican
Face women 0.026 -0.017*%  -0.202** -0.239 0.162 1.149%**
(0.021) (0.009) (0.091) (0.150) (0.155) (0.351)
Observations 555 555 555 555 555 555
Mean 0.00858  0.00429 0.107 0.150 0.442 0.609
Bandwidth 0.295 0.132 0.303 0.262 0.252 0.201
Panel B: Democratic
Face women 0.184 0.098 0.031 -0.093 0.006 -0.139
(0.130) (0.072) (0.212) (0.239) (0.151) (0.120)
Observations 371 371 371 371 371 371
Mean 0.103 0.146 0.557 0.459 0.184 0.0649
Bandwidth 0.196 0.223 0.229 0.306 0.218 0.235

Notes. Outcome is the unique number of single-issue organizations donating to candidates’
general election campaign. Mean is the average outcome of the candidates on the left side
of the cutoff point. All include year fixed effects. I use triangular kernel that weights points
near the threshold more than those far from the threshold and use the preferred choice
of polynomial order of 1, which gives the standard local linear RD point estimator. The
bandwidth are computed following the procedure by Calonico et al. (2017), which trade-off
bias and variance of the treatment effect to find the MSE-optimal bandwidth. Standard errors
are clustered at the district level and are in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table B.2: Impact on the number of single-issue organizations that support Republican candidates’
general election campaign, by incumbency status

(1) (2) (3)

Socially conservative Socially liberal Womens group

Panel A: Republican Incumbents

Face women 0.656** -0.547* 0.000
(0.290) (0.297) (0.000)
Observations 271 271 271
Mean 1.348 0.404 0.0112
Bandwidth 0.234 0.165 0.161
Panel B: Republican Non-incumbents
Face women 1.715%** -0.328 -0.047
(0.535) (0.304) (0.029)
Observations 284 284 284
Mean 0.868 0.181 0
Bandwidth 0.189 0.295 0.146

Notes. Sample is Republican male candidates in the House of Representatives general
election in 1980-2014 where the unit of observation is candidate x year. The sample is further
restricted to candidates whose opposing party’s primary election’s top two candidates are
of mixed gender. Outcome is the number of unique single-issue organizations donating to
candidates’ general election campaigns. Socially conservative single-issue organizations include
anti-abortion and gun rights advocates, and socially liberal organizations include abortion
rights, gun control, and civil rights advocates. Mean is the average outcome of the candidates
on the left side of the threshold, i.e, the number of single-issue organizations supporting the
candidates facing male opponents. All include year fixed effects. I use triangular kernel that
weights points near the threshold more than those far from the threshold and use the preferred
choice of polynomial order of 1, which gives the standard local linear RD point estimator. The
bandwidth are computed following the procedure by Calonico et al. (2017), which trade-off
bias and variance of the treatment effect to find the MSE-optimal bandwidth. Standard errors
are clustered at the district level and are in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table B.3: Impact on the number of single-issue organizations supporting all candidates

(1) (2) (3)

Socially conservative Socially liberal Womens group

Panel A: Republican

Face women 1.133%** -0.319 0.009
(0.342) (0.227) (0.049)
Observations 634 634 634
Mean 1.054 0.305 0.0573
Bandwidth 0.207 0.247 0.214
Panel B: Democratic
Face women -0.047 -0.283 -0.147
(0.169) (0.433) (0.348)
Observations 475 475 475
Mean 0.234 1.340 0.586
Bandwidth 0.220 0.282 0.247

Notes. Sample is candidates in the House of Representatives general election in 1980—
2014 where the unit of observation is candidate x year. The sample is further restricted
to candidates whose opposing party’s primary election’s top two candidates are of mixed
gender. Outcome is the number of unique single-issue organizations that donated to the
candidates’ general election campaigns. Socially conservative single-issue organizations include
anti-abortion and gun rights advocates, and socially liberal organizations include abortion
rights, gun control, and civil rights advocates. Mean is the average outcome of the candidates
on the left side of the threshold, i.e, the number of single-issue organizations supporting the
candidates facing male opponents. All include year fixed effect. I use triangular kernel that
weights points near the threshold more than those far from the threshold and use the preferred
choice of polynomial order of 1, which gives the standard local linear RD point estimator. The
bandwidth are computed following the procedure by Calonico et al. (2017), which trade-off
bias and variance of the treatment effect to find the MSE-optimal bandwidth. Standard errors
are clustered at the district level and are in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table B.4: Impact on the number of single-issue organizations supporting candidates, using half
optimal bandwidth

(1) (2) (3)

Socially conservative Socially liberal Womens group

Panel A: Republican

Face women 0.925%* -0.404 0.000
(0.492) (0.253) (0.000)
Observations 555 555 555
Mean 1.052 0.266 0.004
Bandwidth 0.104 0.139 0.066
Panel B: Democratic
Face women -0.213 0.366 0.173%**
(0.260) (0.559) (0.065)
Observations 371 371 371
Mean 0.249 1.119 0.146
Bandwidth 0.104 0.135 0.111

Notes. Sample is male candidates in the House of Representatives general election in
1980-2014 where the unit of observation is candidate x year. The sample is further restricted
to candidates whose opposing party’s primary election’s top two candidates are of mixed
gender. Outcome is the number of unique single-issue organizations that donated to the
candidates’ general election campaigns. Socially conservative single-issue organizations include
anti-abortion and gun rights advocates, and socially liberal organizations include abortion
rights, gun control, and civil rights advocates. Mean is the average outcome of the candidates
on the left side of the threshold, i.e, the number of single-issue organizations supporting the
candidates facing male opponents. All include year fixed effects. I use triangular kernel that
weights points near the threshold more than those far from the threshold and use the preferred
choice of polynomial order of 1, which gives the standard local linear RD point estimator. The
bandwidth are computed following the procedure by Calonico et al. (2017), which trade-off
bias and variance of the treatment effect to find the MSE-optimal bandwidth. Standard errors
are clustered at the district level and are in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table B.5: Impact on the number of single-issue organizations supporting candidates using polynomial

fit of 2

(1) (2) (3)

Socially conservative Socially liberal Womens group

Panel A: Republican

Face women 1.481*** -0.457* -0.025
(0.461) (0.263) (0.015)
Observations 555 555 555
Mean 1.052 0.266 0.004
Bandwidth 0.292 0.328 0.277
Panel B: Democratic
Face women -0.148 0.002 0.068
(0.274) (0.601) (0.091)
Observations 371 371 371
Mean 0.249 1.119 0.146
Bandwidth 0.328 0.380 0.260

Notes. Sample is candidates in the House of Representatives general election in 1980—
2014 where the unit of observation is candidate x year. The sample is further restricted
to candidates whose opposing party’s primary election’s top two candidates are of mixed
gender. Outcome is the number of unique single-issue organizations that donated to the
candidates’ general election campaigns. Socially conservative single-issue organizations include
anti-abortion and gun rights advocates, and socially liberal organizations include abortion
rights, gun control, and civil rights advocates. Mean is the average outcome of the candidates
on the left side of the threshold, i.e, the number of single-issue organizations supporting the
candidates facing male opponents. All include year fixed effects. I use triangular kernel that
weights points near the threshold more than those far from the threshold and use polynomial
order of 2. The bandwidth are computed following the procedure by Calonico et al. (2017),
which trade-off bias and variance of the treatment effect to find the MSE-optimal bandwidth.
Standard errors are clustered at the district level and are in parentheses. *** p<0.01, **
p<0.05, * p<0.1
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Table B.6: Impact on the number of single-issue organizations supporting male candidates’ general
election campaign, controlling for opponent’s liberal-conservative ideology

(1) (2) (3)

Socially conservative Socially liberal Women’s group

Panel A: Republican

Face women 1.447%%* -0.499** -0.015*
(0.364) (0.239) (0.008)
Observations 520 520 520
Mean 1.052 0.266 0.004
Bandwidth 0.203 0.261 0.125
Panel B: Democratic
Face women -0.236 0.289 0.183**
(0.219) (0.511) (0.081)
Observations 343 343 343
Mean 0.249 1.119 0.146
Bandwidth 0.212 0.227 0.204

Notes. Sample is male candidates in the House of Representatives general election in
1980-2014 where the unit of observation is candidate x year. The sample is further restricted
to candidates whose opposing party’s primary election’s top two candidates are of mixed
gender. Outcome is the number of unique single-issue organizations that donated to the
candidates’ general election campaigns. Socially conservative single-issue organizations include
anti-abortion and gun rights advocates, and socially liberal organizations include abortion
rights, gun control, and civil rights advocates. Mean is the average outcome of the candidates
on the left side of the threshold, i.e, the number of single-issue organizations supporting the
candidates facing male opponents. All include year fixed effects and I control for the overall
liberal-conservativeness of the opponent. I use a triangular kernel that weights points near the
threshold more than those far from the threshold and use the preferred choice of polynomial
order of 1, which gives the standard local linear RD point estimator. The bandwidths are
computed following the procedure by Calonico et al. (2017), which trade-off bias and variance
of the treatment effect to find the MSE-optimal bandwidth. Standard errors are clustered at
the district level and are in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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B.3 Deriving the Impact on the Conditional Outcome

This section derives the impact on the conditional outcome. Using the potential outcomes
framework, I first define Wy and Wy as indicator variables of winning the general election
when D = 0 (candidate faces men) and D = 1 (candidate faces women), respectively. In
the data, I only observe W = DW; + (1 — D)Wy: I know whether the candidate who faced
woman wins the general election but not whether the same candidate would have won if
s/he faced man, and vice versa. Next, I define Y and Y as the political ideology scores of
the legislators, conditional on winning when D = 0 and D = 1, respectively. I only observe
Y = WI[DY; + (1 — D)Yp]. When the candidate doesn’t win (W = 0), s/he does not vote in
Congress and I do not observe what their ideology would have been if s/he had won. When
the candidate does win (W = 1), I observe the ideological scores of the candidate who faced
woman but not what her/his scores would have been if had faced man, and vice versa.
Next, I define four types of candidates: “always takers”, who always wins in the general
election, whether they face woman or man; “never takers”, who never win the general election;
“compliers”, who win if faced woman but not man; and “defiers”, who win if faced man but
not woman. My key assumption, which follows Lee (2009), is that there are no defiers; all
candidates who faced men and won the election would also have won the election if they faced
women. The variables D, Wy, W1, Yy, and Y7 can be thought of as functions of the candidate
and the running variable x and their limits at the cutoff (z = 0) can be estimated. We want

to estimate the impact on the ideology conditional on winning the election
EY1 —Yplz =0,W1 = 1] = E[Y1]x = 0,W; = 1] — E[Yo|x = 0, W7 = 1] (B.1)

Omitting the x = 0 condition hereafter, the first term on the right side can be expressed as:

B =1Pr(Wi =1) _ _EMW] _ EMWI]

BW =1 = == e = = B = 1)~ B[]
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The second term can be expressed similarly as:

E[}/O|W1 == 1]P7“(W1 == 1)

Pr(W; =1)
. E[}/O|W]_ == 1,W(] == 1]PT‘(W1 == 1,W0 = 1) +E[}/Q|W]_ == 1,WO == 1]PT‘(W1 == 1,W0 = 0)
B Pr(Wy =1)

EYplW1 =1] =

Using the no defiers assumption W7 > Wy, I argue that if W is always greater than or
equal to Wy, this implies that if Wy = 1, then Wy = 1. That is, Pr(W; = 1,Wy =1) =
Pr(Wy =1). Continuing the proof,

_ E[Yo|[Wo = 1]Pr(Wy = 1) + E[Yo|Wy = 1, Wy = 1]Pr(W; = 1, Wy = 0)

PT‘(Wl = 1)
_ E[}/OW()] +E[YE)|W1 =1,Wy = 1]PT(W1 =1,Wy = 0) (B 3)
E[W,] '
o E[}/OW()] —I—E[YE)|W1 > W()]P?”(Wl > W())

E[W4]
Plugging in equations (B.2) and (B.3) back to equation (B.1), we get:

1

EY) =YWy = 1] = B

(E[Y1W1 — }/E)Wo] — E[YZ)|W1 > Wo]P?”(Wl > Wo)) (B.4)

Placing back the z = 0 condition, the effect on the conditional outcome can be written as:

1
EYi—Yolz=0W, =1 = ——— [ E[YyW, — YoWolz = 0
o= Yol = 0.3 = 1) = i DA~ Yool = 0)
Effect on the outcome — RD effect on
cond. on being AT or C limg 0 E[W |2] the outcome (B5)

—P’I”Ob(Wl > Wo|l‘ = O) E[Yb‘l’ =0,W; > WO])

RD effect on winning Unobservable
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B.4 Supplemental Analysis on Impact on Votes

Table B.7: Impact on legislators’ voting pattern on social issues

(1) (2) (3)
Male only Half bandwidth Polynomial 2

Panel A: Republican legislators

Face women 15.672%* 20.313* 23.113*
(9.085) (11.225) (12.331)
Observations 308 339 339
Polynomial order 1 1 2
Mean 78.69 75.83 75.83
Bandwidth 0.201 0.119 0.217
Panel B: Democrat legislators
Face women -26.835*** -20.270*** -19.937**
(7.088) (7.040) (8.349)
Observations 204 256 256
Mean 18.73 16.24 16.24
Polynomial order 1 1 2
Bandwidth 0.142 0.089 0.248

Notes. Outcome variable is legislators’ voting records on social issues including reproductive
rights, gun rights, civil rights, and women’s issues (excluding reproductive rights). All outcomes
range from 0 to 100 where higher score corresponds to more socially conservative voting.
Mean is the average outcome of the legislators on the left side of the cutoff point. All includes
year fixed effects and controls for the opponents’ political orientation using the campaign
finance scores. I use triangular kernel that weights points near the threshold more than those
far from the threshold. The bandwidth are computed following the procedure by Calonico
et al. (2017), which trade-off bias and variance of the treatment effect to find the MSE-optimal
bandwidth. Standard errors are clustered at the district level and are in parentheses. ***
p<0.01, ** p<0.05, * p<0.1
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Table B.8: Impact of female opponent on legislators’ voting behavior on different social issues

(1) (2) (3) (4)

()

Education women’s Civil Reproductive Gun
issues rights rights rights
Panel A: Republican legislators
Face women 29.162** 3.927 4.084 19.517* 19.452
(14.048) (8.943) (10.638)  (10.268)  (17.419)
Observations 298 338 314 338 162
Mean 65.25 71.41 78.08 80.30 83.54
Bandwidth 0.154 0.218 0.199 0.220 0.190
Panel B: Democrat legislators
Face women —8.220%*  —13.904*** —15.924* —13.488  —19.860
(3.421) (3.744) (8.746) (10.337)  (15.680)
Observations 225 254 231 254 129
Mean 4.375 11.19 11.07 15.22 23.68
Bandwidth 0.229 0.169 0.240 0.210 0.199

Notes. Outcome variable is legislator’s voting records on each social issue. All outcomes
range from 0 to 100 where higher score corresponds to more socially conservative voting.
Mean is the average outcome of the legislators on the left side of the cutoff point. All includes
year fixed effects and controls for the opponents’ political orientation using the campaign
finance scores. I use triangular kernel that weights points near the threshold more than those
far from the threshold and use the preferred choice of polynomial order of 1, which gives
the standard local linear RD point estimator. The bandwidth are computed following the
procedure by Calonico et al. (2017), which trade-off bias and variance of the treatment effect
to find the MSE-optimal bandwidth. Standard errors are clustered at the district level and

are in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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Table B.10: Bounds on the impact on the voting score on women’s issues for Democratic legislators,
when the Republican female opponent is more conservative

(1) (2) (3)

Regular bound Conservative More conservative

Lower bound -18.617** -18.465%* -18.465%*
Boot. std error (7.995) (8.226) (8.226)
Upper bound -28.238* -21.723%%* -19.861***
Boot. std error (16.944) (6.956) (6.935)
Mean 13.049 13.049 13.049

Notes. Sample is the candidates of U.S. House of Representatives election from the
Democratic party in 1980-2014 whose opponent’s primary’s top two candidates were of
different gender. The sample is further restricted to legislators whose Republican opponents
have more conservative political orientation than the median opponent. The outcome variable
is the voting score of the legislators on women’s issues. The score can range from 0 to
100 and the higher scores correspond to more socially conservative voting. Regular upper
bound assumes that the barely male-facing compliers are most conservative and regular lower
bound assumes them to have the average political scores of barely female-facing winners.
Conservative and more conservative upper bounds assume that barely male-facing compliers
have the 90th and 75th percentile voting scores, respectively, while the conservative and more
conservative lower bounds assume that they have the 25th and 10th percentile voting scores,
respectively. The mean is the average outcome for the male-facing candidates, conditional on
winning the race. I use triangular kernel that weights points near the threshold more than
those far from the threshold and use the preferred choice of polynomial order of 1, which gives
the standard local linear RD point estimator. The bandwidth are computed following the
procedure by (Calonico et al., 2017), which trade-off bias and variance of the treatment effect
to find the MSE-optimal bandwidth.The bootstrapped standard errors are clustered at the
district level and are in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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B.5 Nominate Scores

Time trend of average Nominate score in the first dimension
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Figure B.2: Time trend of Nominate scores mean

Notes. Above figures show the time trend of the mean Nominate scores of the U.S. house
of representatives in office for each Congress, by party. The scores in the first dimension,
shown in the first panel, quantifies the typical left-right (liberal-conservative) spectrum on the
economic matters while scores in the second dimension, shown in the second panel, represent
attitudes on salient cultural and lifestyle issues of the day. Scores closer to 1 are described
as conservative whereas scores closer to —1 can be described as liberal. Score close to zero is
described as moderate.
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Histogram of nominate score in the first dimension
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Figure B.3: Histogram of Nominate scores

Notes. Above figures show the histogram of Nominate scores in the first(left) and sec-
ond(right) dimension of the US house of representatives in office 1980-2014. The scores in
the first dimension quantifies the typical left-right (liberal-conservative) spectrum on the
economic matters while scores in the second dimension represent attitudes on salient cultural
and lifestyle issues of the day. Scores closer to 1 are described as conservative whereas scores
closer to -1 can be described as liberal. Score close to zero is described as moderate.
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Time trend of average Nominate score in the first dimesion
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Figure B.4: Time trend of the means of Nominate score in the first dimension

Notes. The graph plots the average of the first dimensional Nominate scores of Congressmen
and Congresswomen serving in Congress from 1980 to 2014 by party and by gender. The
scores in the first dimension quantifies the typical left-right (liberal-conservative) spectrum on
the economic matters. Scores closer to 1 are described as conservative whereas scores closer
to —1 are described as liberal. Score close to zero is described as moderate.
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Table B.11: Impact on the DW-Nominate scores

(1)

Nomiate score

Panel A: Republican legislators

Opponent is female 0.018
(0.058)
Observations 339
Mean 0.380
Bandwidth 0.195
Panel A: Democratic legislators
Opponent is female -0.124%*
(0.051)
Observations 258
Mean -0.331
Bandwidth 0.190

Notes. The unit of observation is candidate by year. Sample is the winners of U.S.
House of Representatives election from the two major parties in 1980-2014 whose opponent’s
primary’s top two candidates were of different gender. The first dimension scores quantify
the typical left-right (liberal-conservative) spectrum on the economic matters while scores in
the second dimension represent attitudes on salient cultural and lifestyle issues of the day.
First dimension scores closer to 1 are described as conservative whereas scores closer to —1
are described as liberal. Score close to zero is described as moderate. The interpretation of
the direction of the second dimension score in the time period of my study is undetermined
by the literature. I use triangular kernel that weights points near the threshold more than
those far from the threshold and use the preferred choice of polynomial order of 1, which gives
the standard local linear RD point estimator. The bandwidth are computed following the
procedure by Calonico et al. (2017), which trade-off bias and variance of the treatment effect
to find the MSE-optimal bandwidth. Standard errors are clustered at the district level and
are in parentheses. *** p<0.01, ** p<0.05, * p<0.1
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