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Abstract
We studywhethergetting vaccinated causes a moral hazard problemcthdd decrease the
effectiveness of the vaccine in the context of seasonal infludfeaan a natural field experiment
in partnership with a major bank in Ecuadehere we experimentally mod#d its annual
vaccinationcampaignWe find thatvaccination ake-up increases 112%y assigning employees
to get the flu shot during a workday compared to Satynghich indicates that opportunity costs
play an important role in vaccine takp. P e e r s-@p alsoairicreases individual take in a
meaningful wayContrary to expectations, evfind that the effect of vaccination on flu diagnoses
and sick days due to the flu is a precise z&mich dataset of administrative records and employee
surveys allows us tanalyze if moral hazardxplainsthe indfectiveness oflu vaccination.In
particular, welook for effects of vaccination on respiratory diseases where the flu vaccine grants
no immunity protectionand we check for changashabits and beliefs related to preventing the
flu. We present evidence consistenthw#é change towards riskier behavior that suggests that
vaccinated individuals expose themselves mowrtsesandrule out other potential mechanisms.
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1. Introduction

Vaccines have the potential to be a @fftctive way to reduce the incidencesef/eratlisease
that cause substantial morbidity and mortalgyery year around the worldFrom an
immunological perspective, vaccines increase the level of individual immunity by generating
antibodies (Gross at al., 19890x et al., 2004)whichreduceshed i seases®6 transmi S
Neverthelesanoral hazaraouldcounter the immunity benefits of vaccinatigayticularly when
the vaccine is not 100 percent effectivaccinated individualsnay overestimate the protection
thatthe vaccine grants and engage in risky behaliler waitinglongerbefore going to the doctor
when they feel sick and taking fewgrotective measurdbat couldpreventthe transmission of
diseasé

In this paper we studywhethergetting vaccinated causa moral hazard problem that in turn
decreases the effectiveness of the vaccine in the contegasbnainfluenza? We ran a atural
field experimentogetherwith a major bank in Ecuadowe experimentally modiedt he bank 6 s
2017 ontsite vaccination campaignWe randomly assigned all employees into fguoups
Employees assigned to the control group were informed ofahgpaign via email about their
assigned day during the wor kweek, ti me, and
received the same information as the control but were assigned to get vaccinated on.Saturday
Assigning employees for vaccination oat&dayincreases the opportunity costs of vaccination
comparedo the workweelbecause thee employees woulteed tancuradditional transportation
cost and have to arrange theweekendscheduleto get vaccinatedin contrast assigning
employees to # workweekminimizestheir opportunity costbecause the bank allows them to
take time off their duties to get vaccinated. The second treatment group received the same email
as the control, plus a short message summarizingttigsticbenefits of the vecine.Finally, the

third treatment group received the same email as the control, plus a short message summarizing

1 In addition economicepidemiology models (Auld, 2003 alamas and Vohra, 2018) sheowata partially effective

vaccine can induce people to extend their networks by decreasing the cost of risky intefzatiomaw interaction
increases the probability of infection throudte tentire networkunintendingly decreasintie immunity benefit of

the vaccine.

2 Seasonal influenza causes substantial morbidity and mortality every year around the world. The World Health
Organizationr WHO (2018) estimates that 3 to 5 million casesearious respiratory illnesses and between 290,000

to 600,000 deaths per year worldwide can be attributed to the flu. Rothman (2017) estimates that the flu has an
economic burden of approximately $34.7 billion in the United States, most of it due tmbvesd foregone work.
Molinari et al. (2007) associate 16 million days of productivity lost due to influenza in the United States.



the individual benefits of the vacciriEhis design allows us tanalyzefirst how economic factors
affect wor ki ng a datehndisgenemteexagesnous variatioan vac@naton n
that allows us to studyts impact on worker health and wheth®ioral hazard affects the
effectiveness of thBu vaccine.

Economic theory identifies both monetary and opportunity costs as a ftet@eaponent in
the decision to adopt medical technologies like vaccination (Brito ,e1901 Geoffard and
Philipson, 1997Kremer and Miguel, 20Q7Chen and Toxvaerd, 2014). We find that assigning
employees to get vaccinated during the workwieekich decreases opportunity costscreased
takeup by 14 percentage pointeespectivelyl12 percentcomparedo Saturday.Thus,reducing
opportunity costhas dargeeffect on takeup even in locations where access to vaccines is not an
issue as in major ©wes in both developing and developed countries, and for populations not
affected by income constraint©ther policy measures directed to increase vaccination rates of
adults, such as advertising or commitment devices, have smaller effects than réthsangpsts
(Nowalk et al., 2010Milkman et al., 2011¥.Thus,public health institutions and firms canst
effectively increase takep by minimizing opportunity costs.

Information onthealtruistic or personal benefits vaccinations arotherfactorthat can affect
takeup. We find no effect on takeip from providingmessages with such informationhe
coefficients are close to zero, negative and statistically insignificant, which is consistent with
previous studies (Bronchetti et al., 2QTxodinhoet al. 2016). Given that reducing opportunity
costs has a large effect on take it is plausible that supplying a sentence of additional
information is not enough to further increasé is resultsuggests that information has to be very
salient to acawe an effect on vaccine takp.

Peersd behavior I s a nactinaten takéim Eranmo a theordticak can
perspectvepeer s6 vaccination can either il ncrease

individual takeup (Geoffard and Philips9ri997 Chen and Toxvaerd, 2014). Previous empirical

3 Banerjee et al. (2010) and Sato and Takasaki (2015a) find that monetary transfers conditional on vaccination have
effects of a similar magnitude for children vaccination and tetanus vaccination for women in poor, rural areas in India
and Nigeria. Bronchétet al. (2015) find that a small financial incentive conditional on vaccination has a similar effect

on takeup for college students near Philadelphia.

4 Nowalk et al. (2010) find that increased advertising increaseaumkeg 29% in adults older thai® years, with no

effect on younger adults. Milkman et al. (2011) find that the use of commitment devices to overcome procrastination
increases takap by 13%. Other factors that can affect vaccination-tgken general are (i) information, education,
andbeliefs (Kremer and MigugP007 Godinho et al., 20168 hang, 2018); and (ii) age, health status, health behavior,

and lifestyle (Maurer, 200%Bchmitz and Wuebker, 2011).



work hasrevealedmixed resultson the effect of peers on the adoption of medical technologies.
Kremer and Miguel (2007) find that increased deworming of peers reduces deworming take
Kenya. Convergly, Sato and Takasaki (2015b) find that having at least one friend who got
vaccinated against tetanus increases the likelihood of tetanus vaccination of women in rural
Nigeria.For flu vaccinationBouckaert et al. (2015) estimate that increasing vadomat adults

older than 65 years decreases vaccination rates of their adult chilthenreasRao et al. (2017)
estimate a positive peer effect on flu vaccination for college students in Hawhil@. other
studies rely on distance measures (Sato anasedk, 2015b), or on seléported (incentivized

and norincentivized) networks of friends (Kremer and Miguel, 208&to and Takasaki, 2015b,

Rao et al ., 2017) , we identify the relevant

F

The socialgrops i n our study are defined by the banl

work directly together.n our design, workers are randomly assigned to vaccinatiothen
workweekindependently of their unthat creategxogenous variation in the proportion of peers
who get vaccinated because by chance some units have more employees adigneatkaveek
than othersWe find a positive effect of peers on talke. The estimates indicate thdtthe
proportion of peerthatgetvaccinated increases by ten percentage pointsufakecreases by.9
percentage pointsWe explore potential mechanisms afidd that peers are not changing
information and beliefs about vaccinatidnstead our evidence suggests #raployeegseact to
social norms.

Having explorechow opportunity costs, altruistic and individual information, and peers affect
vaccination takeup, we study if flu vaccination was effective to improve heaitrany country
where vaccination is recommended fioog of the population it is not ethically viable to conduct
regular randomized control studies with placelfdst approach allows for an ethically feasible
implementation while capturing behavioral and not only medical eff€bese islarge medical
literature that documents positive effects of flu vaccinataaelNichol, 2003 Poland et al. 2005
Nichol, 2008) However,as pointed out isomeof the literaturereviews(Jefferson et al., 2010
Osterholm et al.2012 Demicheli et al., 2014)pany of themedicalstudies could be affected by
selection and other biasé®rinstancethen heal t hy wvacci ne thatealthei e nt
individuals are more likelfo getvaccinaed Medical studies use placebos to address this selection
issue. Howewve randomized controlled trials on vaccines rarely make use of placebos for ethical

reasongBaxter et al., 2010)This constitutes another possible weakness of the empirical evidence



provided in medical research. In contrast, @mdomized encouragemeagproach is an ethically
viable implementation to analyze the effectiveness of flu vaccination by exploiting random
variations in incentives to taking up the vacctdpecifically,to overcome these issues, we exploit
the exogenous variation created byigEsg employees to get vaccinated on the workwééak.
dataincludesdetailed medical diagnoses for each employee, so we can precisely identify sick days
due to the flulf flu vaccination decreaséh sick days, we would expect thatfering employees
the opportunity to get vaccinated during the workwessluces the number sick days related to
the flu.However, ve findthat assigning employeesttte workweek didhot affectthe probability
of having a sick day due to the flilhe point estimates asmall, positiveand theconfidence
interval excludesnegativeeffects largethan 05 percentage poiniat the 5% levelln particular,
we can rule ouan effectof -2.4 percentage points thabrrespondot he CDCO6s esti mat
effectiveness of th2017-2018 fluvaccine> Thus,flu vaccination was ineffective in our context
which alsois true forotherindicators of worker health, such as the overall number of sick days
This findingis consistent with quagixperimental evidenda economiaeseach on flu vaccines
For exampleWard (2014) finds using a difference in differences defgiCanadan datathat:
(1) flu vaccination increased siokssabsences in years when the flu vaccine had a bad match with
the prevalent flu virusesind(ii) flu vaccination hd no effect in years when the flu vaccine had a
good match with the prevalent flu viruses

We exploreif moral hazarccanexplainthe ineffectiveness of the vaccine in our settiffgere
arefew pieces of evidencen whether the adoption ehedical technologieteads individuals to
adopt riskier practicesVhile medical studies usually do not consider if risky behavior could
explainthe absence gfositive effect§Prasad et al., 2014here are two papeins economicghat

quasiexperimentallystudy moral hazard in the context of medical interventioMargolis et al.

5The CDC calculates the effectiveness of the vaccine by comparing hospitalizii®ulue to the flu of vaccinated

and unvaccinated individuals. In the 2eA718 flu season, the CDC estimates that getting vaccinated decreased the
probability of being hospitalized due to the flu by 36 percentage points. Scaling up this effecestntia¢eof the

effect of being assigned for vaccination in the workweek on vaccinatiorutal? percentage pointsith the most
conservative first staggjelds a reduced form effect e2.4 percentage points.

5 Peltzman (2011) presents a series ofalational results that suggest that in the context of antibiotics, heart disease
and AIDS, the adoption of unanticipated technologies that decrease one risk of mortality promotes changes in behavior
that increase the risk of other kinds of mortality. fEnis a larger literature that studies whether the adoption of any
type of safety device leads individuals to adopt riskier practices. On the one hand, there is a series of studies that find
suggestive evidence that the adoption of safety devices likbedesstcondoms, and insurance, can cause moral hazard
(Peltzman, 197/Richens et al., 200&Klick and Stratmann, 2007). On the other hand, there is a series of more recent
guastexperimental studies that find results that do not support the hypottetssatity devices cause moral hazard.
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(20149 argue that changes in behavior may explain why more invasive proceducescioary
artery diseasehave better longerm outcomes than less asive procedures. In particular, the
authors find in a differenem-differences setting that peopteatedess invasively are less likely
to quit smoking. Converselloghtaderi and Dof2016§ exploit a discontinuity at age 26 for
women getting vaccinat against the HPV to find that getting vaccinated increases the likelihood
of having a Pap scan. The authors suggest that getting vaccinated increases awareness of the
importance of having the Pap scan whiabuld counter the effect of moral hazard

To examine if moral hazard could be the mechanism behind the ineffectiveness of the flu
vaccine in our setting, wirst usea fiplaceb@ check to test for changes in behavior conditional
on feeling sick.The flu vaccine does not provide any immunity benefiptevent won-flu
respiratory diseaseslowever, thesédinesses share the transmission mechanisms and symptoms
of the flu,anda person cannot tell whether she has the famam-flu respiratory diseasantil she
goes to the doctoiThus, if getting vaccinated against the #ffectsthe probability of being
diagnosed with aonflu diseaseit would imply that employees change their behavior in a way
that affects how they react when feelihglike symptomsWe find that assigningndividuals to
get vaccinated on the workweelecreasedhe likelihood of being diagnosed with a rfbn
respiratory disease by 6.5 percentage paia@%6 of the baseline)This result indicates that
vaccinated individuals afesslikely to go to the doctowhen they feel sickvith therespiratory
illnesssymptomssuggesting that they feel protected by the vaccineaamdess likely to engage
in protective measure8dditionally, we find that assigning individuals tlee workweeldecreased
the likelihoodd g oi n g toositedbceorfobamynréadosThis resultfurther suggests that
vaccinated individuals are less likely to go to the doctor when they fegéspéciallyconsidering
thathe bankds health cent er oyessbecauseaheywde nothaveto f e a
ask for time offwork.

Finally, we complement our investigation of moral hazard with evidence from the post
intervention surveyMoral hazard can affect habits and beliefs related to preventing the lfe
with the idea of riskier behavior amg the vaccinated, we find thassigning employeef®r
vaccination orthe workweek decreasdae frequency opeople reporting tearry an umbrelléy

For instance, Cohen and Einav (2003) use variation in the passing of seat belt laws across states in the United States
to find that seat belt legislation reduces road fatalities.



18 percent of the baselin€his suggests that vaccinated employees arelilesly to engage in
preventive cultural practices.

Theresultsfrom these analysesiggest that getting vaccinated createnoral hazard problem
that reduces the effectiveness of the flu vaccine. We explore and rulethmstpotential
explanationsof the ineffectiveness of the campaigmrelated to morahazardsuch asthe
effectiveness of the 2012018 vaccine, side effects of the vaccine, misdiagnoses, adverse
selection, spillovers, differential willingness to go to the doaod entitlement to shirkThe
ineffectiveness of the vaccine in our contskbuld notbe takenas evidence that vaccination
campaigns are not effective at dlhe flu vaccine does provide immunity against three strands of
the flu virus butthere is a moral hazard problenctmsider Thus,firms andpolicymakersshould
consider moral hazard in the design of vaccination campaigns and inaysgi mitigate itsuch
asreminders of visiting a doctor if symptoms arise asohg additionapreventive measures

2. Experimental Design

We ranafield experiment irpartnership witta bank in Ecuador. It focuses on consumer credit
and is one of the |l argest credit cBmMQUO,Ssuer s
Ecuadod s c,aapdi itt haskix branchesacross the count. It has over 1,300 employees
distributed in 3Mdivisionswith 142 working unitsThebankhadrunvaccination campaigns the
yearsbeforeour experimentThese campaigman during the workweek n t he baamk 6 s of
they targeteanly crowded areasncludingthe call centerrad the collections departmen{93
employees)

The bank agreed to extend its 2017 annual vaccination campaign to all its employees.
Furthermore, the bank allowed usexperimentallynodify the campaignn orderto investigate
the outcomes of encouraging employees to get vaccin@aednsequengeve (i) changé the
v ac ci n e(D sassigned weekdayor onsite vaccinationsandomlyacross employeeand
(ii) variedthe content of the emails used to invetaployees to vaccinate.

Concerning he vaccineds price, it is important to
recipientsand the bank wanted to keep this policy for previous recipieatshenew participants
the bank agreed to partialubsidize the vaccine usirtgh e e mpincame ® alafide a
threshol d to c¢haB&mgpoyeeshweo earralessthan £50per month evauld pay
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$4.95 to get vaccinated, while those who earn more than $750 would pay®®e48yment is
directly deducted from the empl Wedienmntdindpryy c he c |
effect of the$2.50price chang®n vaccination takep.’

To examinehe effects of opportunity cosiaformationon the altruistic benefits of the vaccine
and information on itsndividual benefits we randomly assigned all employees iate offour
groups® First, employees assigned to the control gradpngrol) received aremail informing
them abouthe campaign, their assigned day, time, and the preg would have to pay (see
Figure A6). To minimize opportunity costs, these employees were assigned to get vaccinated
during the workweek (Wednesday, Thursday or Fridaking time off their duties to get
vaccinated The specific dayasselectedandanly for each employee.

Thefirst treatment increases the opportunity costs of vaccination by assigning employees to get
vaccinated on the weeken8dturday. The bankodés empl gyt eakduriagn al |y
the weekendsoto get vaccinated they wouidcur extra transportation cesind would have to
arrange their schedule to be able to go to the firm and get vaccinatedrwise, employees
randomly assigned to get vaccinated on Saturday received the same information as the Control
(see Figure A9)The fopportunity cost treatmentof inviting employees to get vaccinated
Saturday only took plada Quito.As all other branchesf the bankare substantially smaller (82%
of the employees work in Quitdheseemployees could get vaccinated in a sirglg which was
not possible in Quitd°

We also implemesd two information nudges. The first informatitreatment highlights the
social benefits of flu immunizatiom\(truistic Treatment In addition to the information provided
to the control grougheemail included the phrase Get t i ng vaccinated al so
you, including those who are more vulnerable to serious flu iliness, like infants, young children,

the elderly and people with serious health conditions that cannot get vaatinated e e 7)Fi gur e

"The vaccine6s f wator usgsithe U.8. dillar as$it® curdeBey sinEec2866Figure AlOfor a

graphical representation of the price thresholacal linear regression estimates do not indicate any significant
difference at the threshold, and these results are robusfarmedifbandwidths. This suggests that the change of $2.50

in the vaccinebs price was too small and potentially n
8 The bank requested that we exclude the CEO and another high executive from the intervention. ¥e¢tudesb e

our counterpart in Human Resources and four employees who work in the local branches and did not have a company
email address to deliver the treatments.

Based on data from the empl oyeesd magn &otofthe eroployedss s wi p e
work regularly on Saturdays.

0 For the other branches, cities in the coastlands were randomly assigned to get vaccinated on Wednesday, and cities

in the highlands were assigned to Thursday.



The second informatiotreatment highlights the individual benefits of flu immunizatiSelfish
Treatmenk In addition to the information provided to the control graime,emailincludesthe
phrasei Vacci nati on can significantly reduce your
of ficials from the World Health Organi8ation
Employees in these two treatments were assigned to get vacadnategithe workweeland the
specific daywasselectedandomly

Our interventiontargeed the Ecuadorian flu seasawmhich usually covers the periodrom
November to the end of Februafgdperg 2011). The bank ran a pfimtervention survey from
October 25 tdctober 29, 201Human Resources sent timlkervention emails on November 1,
2017, usingits official email accountEmployees were not aware thhis studywas taking place.
For them, the campaign was just a normal activity organized by the Human ¢essdepartment.
Employeesare usedo receivng emails from Human Resources aaccording to the Human
Resources managspically read these emails carefullyhe banksent out a reminder using the
same email account a week later. The vaccination campaign ran from November 8 to November
11, 2017, at locations within t mextehamnme#idcals of f i
team to supply and inject the vacané&inally,the bankconduced a postsurveyduring March
andApril 2018.

3. Data

This section descrilsghe dataused in our analyses for assesdmagv economic factors can
affect takeup, andf moralhazard can undermine the effectiveness of the fluivadd&/e use data
from three sourcesNe have access to the firmds adminis
gender, age, education |l evel and dependent s;
structure; tenure and incomand sickessdiagnoses and sick daySecond, we collected
vaccinationtakeip data from the bankds datafngmthegven r e c 0 |
surveyspre and posintervention.These surveys askdemployees abouprevious illnesses and
general healthknowledge and beliefs about vaccination and the flu vacdiabits related to
health relations with coworkersopinions about the campaigmnotivationn organizational

attachment and work satisfactiand risk and time preferences.



--- Tablel about here--

Table1 presentshe meancharacteristic® f t h e b a n kCdlsmnd)hPr aveyages s
workers earn a total monthly income of B3Q. As a reference, in 2017 the average total income
in Ecuador was $479, which implies that the b
the Ecuadoria income distribution (ENEMDU, 2017Y.he average employekasbeen in the
company for more than seven years sratound 36 years old. The company emplaygihly the
same amount ahenandwomen, and more than 90% of its employees have at least sdegecol
education close to education levels in developed countri@snost 50% of the employees
completed the prtervention surveya high completion rate compared to previous surveys from
Human Resource¥hecompletionratedecreased t86%for the postinterventionsurvey.

The administrative data include two measures of health: medical diagnoses and sick days. These
measures come from two sources: the onsite doctor and medical certificates from outside doctors.
The onsite doctarreport every visithey receiveto Human Resource§he doctos reportthe
diagnoss (type of disease), whethehey granted a sick day or not, and the number of sick days
granted. Also, if an employee takes time off work to go to an outside doctor, then she has to present
to Human Resources a medical certificate that indicates the disgmasnumber of sick days
grartedif any.*? It is important to note that Ecuadorian law establishes that employees must present
a medical certificate to get a sick d&ylhis setup implies that webserve employedseingsick,
but the doctor did not consider the illness severe enough $ock day Hence, sick dayarea
measure of more intense illnegsom January to early November 20p#pr to the intervention,

14% of the employees were sick from any diseasd6% hadat least onesick day.

Table 1 also shows evidence the bahnce oftreatment assignmer@olumns 2 to Jresent

the mean employee characteristics across our goups All variables have almost identical

means across the fogroups For each characteristi€olumn 6 shows the-yalue of a joint

11 We have evidence that the call center suigers pushed their employees into taking the vaccine. To control for

this issue, we exclude the call center from our analysis. The only call center employees that did not get vaccinated
were those employees on pregnancy leave and on vacation.

12 Doctors dignose their patient using a combination of a physical examination, blood tests and culture tests. The
specific procedure is part of individual medical records and we do not have access to that data.

B Also, by law employees in Ecuador have up to one Vigaaid leave due to sickness and employers are not allowed

to terminate employment during sick leave.



significance test of differences of means across the four treatriféatsannot reject the null
hypothesis that the means are the same across the four treatments, which suggests that our
randomization was successfWe alsotest for differences across atenents using th&ruskak

Wallis rank testvith the same resulFinally, we test whetheansweringhe preand post surveys

is different across treatmentd/e find no statistically significant difference.

The last row inTablel presentshe flu immunization takep rates for the different treatments.
The Control has a takaip rate of22%, the Altruistic treatmenthas a takeip of 17%, and the
Selfishtreatment has a takeg of 1%6. Comparing across the three groupggasts that providing
information on the social or individual benefits of the vaccine was not effective to increase take
up. In contrasttakeup decreases to 8% for those assigned to get the vaccBeumaay Being
assigned tdoe vaccinated duringhe workweek increases take by 14 percentage points in

contrast to th&aturday(112%). Weextend the analysisf these effects the next section.

4. Analysis of Vaccination Take-up

In thissectonwe study how economic factors affect
Specifically, we consider the effect of opportunity costs, altruistic and individual information, and

peers on fl-up.vaccineds take

4.1 Effects ofOpportunity costs, Altruistic anidhdividual Informationon Individual Takeup

We model theeffect of opportunity costs, altruistic information and selfish information

vaccination takeip foremployea in city c using the following equation:

YOQQOH  “ B a0iao QY YQAWQF YOO 61 Qb ® Q)

where Y@ 'O 6s an indicator of vaccination take. We includeQuitof i x ed &d f ect s
account for differences irmplementation ofthe vaccination day assignment across gitéess
discussed in Section @ & 0 i 6, YMQ a'MAdY® 0 6d ‘@edummy variablethat indicate

to which treément the employesvas assignedThus, we estimate the effect of the different
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treatments with respect to those individuals who were assigned to vaccinatios warkweek
and did not receive any information on the benefits of flu immunization.

Table2 presents modddased estimates of the same comparison shown in the last Tewlef
1. Column 1 presentthe baseline resultsf the effect ofopportunity costs and informatiam
vaccination takaip. We find a negative effect of increasing opportunity co$tsese estimates
indicate that asgning employees tdsaturday decreased takep by 7.9 percentage points

comparedto the Control. This effect is approximately 46% of tl@o n t rntadu@® and is

statistically significant at the 1% levéience,minimizing the opportunity costs associated with

vaccination is an effective measure to increase-tigk€onversely we find thatemphasizing
either the altruistic or the selfish benefits of vaccinatoas not affectakeup. The coefficients

are closdo zerq negativeand statistically insignificanwvhich isconsistent wittpreviousstudies

(Bronchetti et al.2015 Godinho et al.2016) It is plausible that supplying a sentence of additional
information is not enough to further increase takegven thatreducing opportunity costs has a

large effect orit.1* These resultsuggesthat information has to be very salient to accrue an effect

on vaccine takeip.

---- Table2 about here--

Columns2-4 of Table2 show the robustness of the results to the inclusion of contootee
use of a restricted sample, and to controlling for-oempliance. SpecificallyColumn2 shows
that controlling for the vaccineds pr iaock,
education level does not affect the estima@sdumn 3 addresses the fact thaty employees
who wor k i headguarersmblaito weéresassigned to vaccinate 8aturday In this
subsample, assigning employeesStiurdaydecrease takeup byalmostnine percentage points
(51% of the controgroup takeup), significant at the 1% leveThis result is slightly larger than
the main result, but we cannot reject that they are statistically the d3otle.information

treatments have small, negative and statistically insignificant efféoctsmn 4shows the effect

14 The post intervention survey asks if the employee recalls having heard the altruistic and selfish information

statements. Appendix Table A2 shows that employees assigned Adtriistic treatment do not remember the
altruistic statement better than tbentrol. Along the same line, employees assigned t&étishtreatment do not
remember the selfish statement better than the costnolther issue could bgpillovers of informationput this is
rather unlikely given thatdur design provides informatiadirectly to the treated individuals via email.

11
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of controlling for noacompliance®® In this subsample, assigning employeeSdturdaydecrease
takeup by6.7 percentage points, significant at the 5% level. We cannot reject that this estimate is
statistically the samasthe baselineesult. The estimates of the effect of the information treatments
are practically the same #g main estimates.

Lastly, we check whether assignmentiiferent days in the week affects takpdifferentialy
in Column 5 We exploit the fact that vaccination days are randomly assigned, arebvess our
indicator of vaccination takep on dummies for the assigned d®#yednesdayThursday Friday
or Saturday, using data only fromQuito since only in this city employees weassigned to
Saturday'® These estimateshow that takeip onThursdayandFriday is not statistically different
from the level of takeip onWednesdaywhile the effect ofSaturdayis substantially larger in
magnitude and very close tbe baselineestimatein Column 1! These results do not support
time-inconsistenpreferences that induce procrastinataathe mechanism behind tS8aturday

effect and are consistent with increasopgportunity costs®
4.2 Further Evidence of the Effect of Opporturfiigsts
--- Figurel about here--
To providefurther evidence that opportunity costs are driving the differentade up between
being assigned to vaccinate on the workweek and Saturdajook for heterogenous effects

across differensubgroup®f our study populatio’ We focus on differensmacross genders, age

andemployeesvith and without childrenFigure 1l shows that assignment &aturdayhas larger

5 We identified in the campaign records 12 people assigned to the workweek who vaccira¢arday The bank

asked the medical team in charge of the vaccination campaign to enforce the day assigitedrtplegee, but the

medical team failed to enforce this requirement on Saturday due to the abundance of time slots in that day. In contrast,
nobody of those assigned $aturdaywas allowed to be vaccinated during the workweek.

% 0Of t he b an kid Quitog aftprlexciding the call center, 23.4% where assigned to vaccination on
Wednesday?6.7% toThursday 26.5% toFriday, and 23.4% t&@aturday

7 While the effect of assignment fiday is not significant, it is 44% of the effect 8aturdayand tvo orders of
magnitude larger than the effect tiursday Being assigned t&riday can slightly increase the opportunity cost of
vaccination because it is only eh6ur workday if employees finish their tasks.

18 Also, theControlincludes people assignéaWednesdayThursdayandFriday, so any effect of procrastination is
included in thecomparison made in tHeselineestimates

¥ We find that the information treatments have no differential effect across subgroups. These estimates are small and
statistcally insignificant. See Table Al.
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effects for men than for women, whishggest that opportunity costs are slightly larger for men,
althoudh the difference is not statistically significant.

Concerningage,we splitthe sample intawo groups: 23 tal5 years and more than 45 years.
The point estimates indicathat while assignment tdSaturday decrease takeup by ten
percentage point®r the younger group, it has a positive, althoumiprecise effect for older
adults. he differences across groups are statistically signifiatttite 10% levelYounger adults
are more likely to engage in social activitteging the weekenthatrestut in higher opportunity
coststhan during the workweekThus, providing access to flu shots in a way that reduces
opportunity costs might be effective to increase ta®fyoungeradults.

Finally, we consider differences in the effeatemployees witland without childrenkigurel
shows that assignment &aturdaydecrease takeup by 10.6 percentage points fa@mployees
with children, while the effect is small€s.3 percentage pointand insignificant foemployees
without children Although te difference between these two effectsassignificant it sugges
that opportunity costdecreasdor people assigned teaccinate on thevorkweek since people
working during the week may wish to spemde with their childrenat the weekendWe exploit
the variation in takeip created by lowering opportunity costs by assigning employees to vaccinate

on the workweek in the séof our analyses.

4.3 Peer Effect®n Vaccination Takep

Peer effects may play an important role in vaccinadod healthby either increasing or
decreasing takap. When a person getgaccinated the prevalence of the disease decreases,
making it less likely for others to get sick. Thus, if vaccination has positive costs, then it may be
optimal forsomepeoplenot tovaccinatef theirpeersgotvaccinatedTheoretically, thigreerider
problem camesult innobody taking the vacciresa Nash equilibrium (Chen and Toxvaerd, 2014).
Conversely, peers may exchange informati@mtaffectsindividual beliefs about the likelihood of
getting sick or about the effectiveness of thecuae Also, individuals may imitatie healthcare
behavior of their peers to confommsocial norms (Kremer and Miguel, 2007). These factors may

increase takep.
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The exogenous variation in takp created by assigning people to get vaccinated in the
workweekallowsus to estimate the effeats vaccinatiorof groupswho work together every day
The b a n t#ebnsthesosialgrospsof employees that work directtggether’® Thus, we can
identify the effect of the social groupsth whom adultssharea large portion of their daily time

We model the effect ahe proportionof peersin unit 'Qvho take the vaccine aemployedd s

decision as

YOQQOH T 01 8YOQQOH O T O wél QU QA (2)

whered i ¥ QQ dsithe proportion opeersin unit ‘Qvho get vaccinatednd & are the

average observable characteristépeersQManski (1993) shows that if we estimate equation

(2) by OLS,self-selection, common environmental factors and reflection confound thpdare

effects] andf . However,in our designworkers are randomly assignedvaccination orthe
workweek independently of their unitvhich creates exogenous variation thaffects the
proportion of peers whgetvaccinated independentbf employee6 s d etc getsvacoinated
because by chance some units have more employees assigned to vaccinate in the workweek than

other unitsWe can average equation (2) acrosi "Qto obtain the first stage equation:

01 8WOQQ0O6 iy A 01 &RE 1 QU Q- (3)

where the proportion afeersin unit "Qvho get vaccinated is a function of the proportion of peers
who were randomly assignedtte workweeKd i &5é | Q0 Q. ®R@ndom assignment implies
thatd 1 &5¢ 1 Q0 QiQdAcorrelated with botéh andd . Hence, he reduced form equation

is

YOQQO6 1 O T O —0i 8OO0 QHYOOO1 QoW
(4)

Given our design, the proportion of peers that got vaccinated is the only channel through which

the proportion of peers assignedtie workweelc an af fect the individual

20We consider only units with more than one employee in this section.
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Hence, we can combine the estimates from equations (3) ptml ¢dtain an IV estimate of the
effect ofthe proportion of peers wigot vaccinatedn thee mp | o takeepdTrke error term in
equation (4) includes both the individual error from equation (2) and the average error from

equation (3)sowe cluster thestandard errors at the unit level.

--- Table3 about here--

Panel A inTable3 presents the main resuliBhe first stageestimatein Column lindicates
thata ten percentage points increasthmproportion of peers assignedte workweekncrease
by 3.1 percentage points th@oportion of peers thajet vaccinated. The Btatisticis 16.48 so
according to the results of Stoekd Yogo 2002) the instrument is relevaniThe estimates in
columms2-4showt hat peersd vaccinati on hapandithapnotsi t i v e
accounting for endogeneity biases the effect downwadiaks.|V estimate irColumn 4indicates
thata ten percentage points increaséhm proportion of peers that get vaccinatedeasd take
up by 7.9 percentage point3 heresultsare robust to controllintpr the total number of people in
the unit and fomeanage and gendef the peersAppendix Table A3.??

The positive peer effect on individual takp suggestthat peers might be changing personal
beliefs about vaccination or that individuals follow behavior that they deem socially acceptable
(Kremer and Miguel, 2007). In order to try tiseintangle these potential channelsfirst explore
how individual takeup responds to peers of similar or different characteridfigseers with
similar characteristics hawaedifferenteffect on takeup thanpeers with different characteristics,
this would suggest thdollowing social normanay be the mechanism behind the positive peer
effect on takeup. PanelB in Table3 shows these resultg/hile the age effects areconsistent
with individuals following social norms, the gender effetisupport this driverA tenpercentage
pointsincrease irthe proportion of peers of the same gender who get \a&tednncreasktake
up by 7.6 percentage points. This effect is almost identical to our main estimasedanenby
men. The effect of peers afdifferentgender is 37% smaller and is not significdfdr age we

define four ranges: 23 to 29 years, t8039 years, 40 to 49 years, and more than 50 years. We

21 Mechanically, smaller units may have larger proportions.
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study the effect of peers in the same range or different ranges. We find a similar effect of both the

proportion of peers of similar and different ages.

--- Table4 about here--

To study ifpeers might be changing personal beliefs about vaccimatioa directly, weexploit
the postintervention survey questiomms beliefsand knowledge of flu vaccinemdinteractions
with coworkers related to vaccinatidaven though answering the péstervention survey is not
correlated with treatment assignmenallel), the firststage loses precision inetburveysample
due tosmallersample sizeWe focus on reducddrm analyse$o prevent issues with finite sample
bias in the IV estimate. Panel A fable 4 shows these result&rom the 12 outcomes, the
proportion of peers assignedtte workweelonly hadanegativeandsignificanteffect ontalking
with coworkersabout vaccinatio? This negative effeatould be a consequence of tfaet that
employees expect that events organized by the bank take place during the workweek so they are
less likely tomention this to their coworkefé There is no significant effect on any of the questions
regarding information or beliefs about the vaeginor on questionghat measurédnow much
coworkers influenced the vaccination decisilgloreover the point estimates are small compared
to the baselineswhichsuggests t hat peersd6 behavior did
information about theaccineand is not the driver of the positive peer effect we.find

To furthertestif employees followng behavior that they deem socially acceptabtbe driver
of the peer effects on vaccination take we check if extrinsically motivated employesemore
|l i kely to be affected by their peersd6 behavio
more likely to respond to stimuli from their surrounding environment, which implies that they are
more | ikely to foll owWindvidwlsrespgnete sosiabnorims, thenvthie o r .
peer effect estimate should be driven by employees who are motivated extrinsicallgrer

intervention survey has quest®ito determine if employees are intrirelly or extrinsially

22 This effect is robust to adjusting for multiple comparisons adjusting fofatlse discovery rate RKDR) as in
Anderson (2008).

23 Additionally, an employeewho learns she im a unit with a large proportionf assigned to Saturdayight feel

lucky that she was assigned to the workweek and get vaccinated. This would bias downwaridsatteeodshe effect
of the proportion of vaccinated peers on takein Table3.
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motivated?* Panel B inTable4 showsthe reduced form effect of the proportion of peers assigned

to the workweekon these subgroups For extrinsically motivate@mployeesa ten percentage
pointsincrea® in the proportion of peers assignedhe workweekvouldincreasdakeup by 4.5
percentage points, whi | e i rupwouldircreasehy ohly06mot i v a
percentage points. The differencetween the subgroups is significant at the 5% |eleése

estimates suggestatthe estimategeer effectarea consequence of individuals conforming with

the norms of their reference group.

5. Analysis of the Effectiveness dflu Vaccination

Theresults in the previous section show that reducing the opportunity costs of vaccination by
assigning employees to be vaccinated during the workweek has a large, positive effect on
vaccination takeip. In this section, we exploit this source of exogenousitvan to study if flu
vaccination reduced siokssliagnoses and sick days in our intervention, and then explore if moral

hazard may lower the effectiveness of the vaccine.

5.1 Effects ofFlu Vaccination on Health

Taking the flu vaccine has a direct effenthealth by increasing immunity against three strands
of the flu virus Also, the esults in the previous section show that if a person gets aaedijrthe
likelihood that her close peers get vaccinatedeasesThis effect would imply that an employeé s
close peers are more protected against the flu, which decreases the transmission rate of the disease.
Thus, positive peer effects on vaccination tagecreate an indirect channel through which getting
vaccinated might haveositiveeffect on healthwWhile the overall vaccination rate in the fibns
units we investigatés far too low to provide herd immunit{see Table 1)the proportion of

vaccinated peers by unit rangssbstantiallybetween 0 and 67%. Thus, in someunits the

24 The intrinsic motivation measure is a dummy variable based on a median split fummzation of four Likert

scale based professional work variables from employees stating they (i) learn something interesting, (ii) get motivated
to think about things, (iii) gain a thorough understanding of content and (iv) feel that their opinionssaderedn

25 Again, we focus on the reduced form to prevent issues of finite sample bias in the IV estimate. The first stage loses
precision due to a smaller sample size.

26The CDC and WHO indicate that vaccination rates @6 grant herd immunity
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proportion of vaccin@d peers may be high enough to provide some protection. We model the
effect of flu immunization through these two chanm@idealth outcomegv ) in the following

equation:
® o Yoo n101 8WDHQQY N (5)

where"Y® O dindicates whether individu&iwvho works in unifQot vaccinated or npand
01 &Y O depresents the proportion of peers in the unitivhot vaccinatednd wenclude
Quito fixed effectsr( ). For® , we usetwo measures of healttmedical diagnoses and sick days.
that may affect health.

Vaccination takeip and the proportion of peers who get vaccinated pogentially
endogenous. For instandedividualswith healthier lifestyles could beore likely to vaccinate
and less likely to need a sick dayp estimating equation (5) by OLS wouidld abias downwards
To obtain consistent estimatase instrument vaccinatiowith an indicator of assignment to
vaccinationduringthe workweek, and we instrument the proportion of vaccinated peers in the unit
with the proportion of peers assigned to get vaccindtethg the workweek.The first stage
equations have angtatistic of 6.6 and 8.9, respectiveence |V estimates of equation (5) may
have a problem of finite sample bias (Stock and Yogo, 2002). Thus, we center the discussion

around the reduced form estimates by regressing the health outcomes on the instruments.
--- Table5 about here--

Panel Ain Table5 presengthe effects of flu vaccination dhe prolability of havinga sick day
in general The OLS estimatan Colunm 1 shows a negativecorrelation although insignificant,
that suggests that vaccination mighiprove health. The OLS resultsuggest that getting
vaccinated decreadehe probabilityof having a sick day by.1 percentage points 4% of the
baseline)Howeverthe reduced form estimatan Column 2imply thatthe vaccination campaign
did not affectthe probability of having a sick daBeingrandomlyassigned tdhe workweekn
thevaccnationcampaignwhichincreasesaccination takeup,increase the probability of having

a sick day byl.3 percentage poist(5% of the baseline), insignificdgtat conventional levels.
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This resultsuggestshatgetting vaccinated mighicrease sick day Correspondingly, the 2SLS
estimate in Colum 3 is positive(24 percentage pointsfonversely the results in columnsa
indicate that the proportion of vaccinated pekrss not affedhe probability of having a sick day.
Panel Bshows the effects of flu vaccination on the number of sick days. The estimates are
gualitativdy the same. The OLS correlation suggests that vaccination decreases siekhatdys,

is weakly significant. Howevemwhenusing the exogenous variation in takg, the effect is no

longer significantaind sensitive to the presence of outlférs.

--- Table6 about here--

Overall sick days include many diseasover which the flu vaccifeas nommunity benefit
To learn more about thenpact of the vaccination campaigmwe exploitthe data onmedical
diagnogsand estimate the effect of vaceitakeup on boththe probability of being diagnosed
with the fluandthe probability of having a sick day because of theFfanel A inTable6 presents
the resultson the probability of being diagnosed with the. fine OLS estimates in Column 1
suggest that getting vaccinated decreases the probability of being diagnosed with the flu, but the
results in columns-3 show thathis effectfadesawaywhen we use the exogenous variation in
takeup due to assignment tioee workweekThe reduceform estimatén Column2 indicateghat
being assigned tine workweekn the campaigimcreaseshe probability of being diagnosed with
the flu by 04 percentage point®% of the baselinehot significant at conventional levelBhis
result confirms that the vaccination campaign was not effective to decrease the probability of
having the fly andindicatesthat getting vaccinated increases the probability of being diagnosed
with the flu. The estimates in columns3lshow that th proportion of vaccinated peers do not
affectthe probability of being diagnosed with the flthese estimates suggeisat vaccination
rates are too low to provide herd immunity. Thus, we drop the proportion of vaccinated peers in
the following analysef?anel Bpresents theffects of the vaccination campaign the probability
of having a sick day becausetbk flu. These results are qualitatlyghe same as the effects on

the probability of being diagnosed with the fline confidence interval of thestimate of the effect

27 Sick days in general include severe illnesses and pregnancy leaves resulting in cases with large numbers of sick
days not related to the flu. Excluding outliers changes the direction of the coefficient in both +iedocadd 2SLS
estimations suggesting thaacination increases the number of sick days.
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of being assigned to the workweek in Column 2 rules out negative effects larger than 0.5
percentage points. In particular, we can rule out a negative effect of 2.2 percentage points that
correspond 0 t he CDCOs etwanéssmdthee201@0618 flu vaecing® f f e ¢

5.2Can Moral Hazard Explain the Ineffectiveness of the Vaccine?

Our main finding implies that vaccinating employees against the fheféective since the
prevalence of sick days during the flu season appearsitaliiected by theampaignA potential
explanation for this result is that individuals change their behavior when they get vaccinated
Vaccinated employees coutthga@ in risky practices that counter the immunization benefits of
the vaccineForinstance,tiis possible that vaccinated individualait longerto go tothe doctor
when they feel sicktake less protective measusegh asvashing hands or using hand sanitizer,
spend more time icrowded environmentfike entertainment venuesand tlese changes in
behavior negate the immunization benefits of the vactieace,flu vaccinationmay cause a
moral hazard problem (Peltzman, 19%ichens et al.2000, Auld, 2003 Peltzman, 2011
Margoliset al., 2014 Talamas et al., 2018)

To explore this mechanism, we expltie datathatidentifies diagnoses and sick days due to
other respiratory diseases not related to the flu. Fagpersod s p e r, shp #ucandi other
respiratory diseases shatransmission mechanisnaend symptoms(fever, sore throat, nasal
congestion)so the patient cannot tell which diseabehas unlessshegoesto a doctor.Since the
flu vaccine does not provide immunity benefits for +florrespiratory diseasefinding effects on
these diseasegould implythat gettingvaccinated induceshanges in behavior.

Figure2 visualizes the idethatanincreasedeeling of protection due to vaccination can affect
whether a persvois diagnosedvith a nonflu respiratory disease. On the one havat;cinated
individuals may be more likely to take fewer preventive measures against respiratory viruses and
bacteria in generallhus, individuals would bemore susceptible to catch a ki respiratory
disease which would increase doctor visits and diagnoses in the vaccinatedQuadbup other

hand, vaccinated individuals feel protected, so if they feebymptoms they think that it is

28 In Appendix Table A4 we check the robustness of these results to the inclusion of control and to using a broader
definition of flu-related iliness, thereby increasing case numbers. These checks do notldé#tetent conclusion.
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nothing serious and do not go to the docidwus, doctor visits and noeflu diagnoses in the
vaccinated grougvould decrease
Both channels are the consequence of riskier behavior, but the effects go on opposite directions
and could cancel each other. To address this potential isswemnalyze dotr visits over the
course of the flu season atabk for effectsparticularly inJanuary 2018During this month
Ecuador had a large increment of flu cases nationwide. As a result, the goveaumehed a
massivemedia campaign asking the populatiorgtoto the doctor if thefeel any flu symptoms.
Vaccinated individuals ffeel protected and may
To increase the precision of the first stage and to estithateffects of vaccinationin
Novemberand December 201,7and inJanuaryand February 2018ve exploit the longitudinal
nature of our data andse a dynamic difference in differences approathWe estimate the

following reducedform equation:
G | r JTwél QUQOB—ET VO QAT (7)
In the related firsistage specification, assigning employees get vaccinatedduring the

workweekincreasd vaccination takeip by 10.8 percentage points. The first stage has-an F

statisticof 22.03 implying that thénstrument is relevari®

--- Figure3 about here--

Figure3 presents the effects béing assignetbr vaccinationin the workweek oflu and non
flu respiratorydiagnosesAssigning employees the workweeldoes not affediu diagnoses. The
point estimates are smaller than one percentage point in magnitude and insignificant at
conventional levels. These estimategher confirmthat vaccination was ineffectite prevent
theflu. The flu vaccine does not protect against-flarrespiratory diseasgso we would expect
to find no effect on the probability of being diagnosed withonflu respiratory disease. While
this is true in November, DecembandFebruaryin January, being assignediie workweeklor

vaccinationdecrease the probability obeing diagnosed with a ndhu respiratory disease 8/5

22 November includes only data since November 12, after the end of the vaccination campaign.
30We also estimate equation (7) controlling for fixed effects and allowing for a random effects specification. In every
case the point estiates are identical and the standard errors are practically the same.
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percentage point8. This resultsuggests that employees assigned to vaccinatioing the
workweek, who are more likely to get vaccinated, feel protected and go to the doctor less than
employees assigned t&aturday when they feel the symptoms okspiratory disease
Consequently the instrumental variablg(lV) estimates indicate that idanuary when the
government advised people to go to the dodberyaccination campaign decreased the probability

of being diagnosed withonflu respiratory diseaséAppendix Figure A11)These estimatesre
consistent withthe idea ofrisky behavioramong vaccinated individualsas they appeared to

believe in having protectioagainsthedangers of théu.

--- Figure4 about here--

Figure 4 presents reduced form estimates of the effects of the véocirgampaign on the
probability of having a sick day because of the flu and otherflnorespiratory diseases. The
figure shows that assigning employees vaccination during the workweekincreasd the
probability of having a flerelatedsick daybetweer0.3 and 0.6 percentage poinis%o to 30% of
the baseline). The December estimate is significant at the 10%deadéhe February estimate is
significant at the 5% level hus,getting vaccinateduringthe campaign increased the probability
of havingaflu sick day (see Appendix Figure A12 for the IV estimat€®)e interpretation ohis
resultis that vaccinated individuaisight wait longerthan unvaccinated individuals to go to the
doctorwhen they feel sick as shown by the results of nfla diagnosis, which increasethe
severity of the diseas®octors can prescribe antiviral drugs that attenuate the symptoms and
shorten the recovery period only in the early stages of theldnce, this resuls in line with the

hypothesisthat vaccinad individualsare engaging in riskier behavior that might counter the

31 We also estimate the effect of assignment to the workweek collapsing the data to tisedtioss In this case,

being assigned to the workweek for vaccination decreased the prghaftbieing diagnosed with a ndlu respiratory

disease by 7.5 percentage points. (Appendix Table A5). The data on sick diagnoses correspond to employees who
went to the onsite doctor or to an external doctor during working hours. Employees who weekteriaal doctor

outside working hours, were diagnosed sick but were not granted a sick day are coded as healthy in the data. This
measurement error will not bias the previous estimates as long as it is uncorrelated with assignment to the workweek.
However if employees assigned to get vaccinated during the workweek are more likely to go to an external doctor
after work, then this would overestimate the effect onfhorespiratory diagnoses. To address this potential concern,

we bound the effect followinthe insights from Lee (2009). First, we calculate the treatiwemtrol difference in the
proportion of healthy individuals. Then, we trim this difference from the control group (assigned to vaccination on
Saturday) to obtain an upper bound, and we thimdifference from the treatment group (assigned to vaccination on

the workweek) to obtain a lower bound. Appendix Table A5 presents these results. The effect of being assigned to the
workweek is always negative and bounded between 5.4 and 9.8 perquitdge
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immunization benefits of the vaccirRegardinghonflu respiratory diseases, the point estimates
are consistenwith the results ifFigure3. Assignment tahe workweeldecreasethe probability

of having a nofflu respiratory sick day in January by 3.1 percentage pdgisin, this suggests
that thosevaccinated aréesslikely to go to the doctor in the presence of symptdas could be
considered related tdhe flu. Notably, for the same diseasthe decrease in percentage points is
more than twice as large for theedical diagnoss, compared tsick dayswhich isour measure
for moreintense ilinesseslhis further underlines thmterpretationthat the treatment effect of
being assigned to the workweek leadtbhanges ifbehavior as some of those vaccinated employees

may have stayed at home while having médpratoryproblems

--- Figure5 about here--

We present two additional results that supguethypothesithat flu vaccination increases risk
taking behavior. Firstyaccination could affect the likelihood gbing to the orsite doctor. The
bankds health cent er eimmpoyeadecaose hegionotehave to dslefart ur e
time off to go to the doctor as thegn take a few minutesf theirwork time to go to the health
center.If vaccinated individuals feel more protected, they may be less likely to take advantage of
this feature.Figure 5 presents theeffects of assigning employees for vaccination during the
workweekon the probability of going to the esite doctor by monthThere was no significant
effectin November, Decends, andFebruaryln January, when the Ecuadorian government asked
the population to go to the doctor if they feftyaflu symptom being assigned tihe workweek
for vaccinationdecrease the probability of going to the onsite doctor by 8.2 percentag&goi
(21% of the baselineThis resultcould alsosuggesthat the severity of the symptoms is lower in
vaccinated individualghan in unvaccinated individualbutthis interpretation would not explain
the results irFigure4, whichindicatethat vaccinated individuals are more likely to have a sick

day due to the flu.

--- Table7 about here--
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Secondgetting vaccinated could affeatetof healthrelatedhabitsand cultural beliefs related
to health For instance, gychology research show that cultures acrossvtril associate the fact
that the flu virus survives longer @told and wet environment with the belief that people catch
the flu by getting wet or cold (Au et al., 2Q(Bigelman et al., 1993Baer et al., 199%Helman,
1978). Ecuadorians share this belief; thus, petbjid that carrying an umbrella prevents the*fu.
In the postintervention survey, the bank asked its employ®es often they(i) exerci®; (ii) wash
their hands (iii) use anumbrella; and(iv) take nutritional supplementslable 7 the effects of
assigning employees to the workweek on these outcdivessigning employees to vaccination
onthe workweelhad a negativebut insignificant effect on how often employees exerci8é ¢f
the baseline) and how often they take nutritional supplen{@8¥ of the baseline)Assigning
employees tdhe workweekhadno effect orhow often employees washeir hands 1% of the
baseline) which is an activity for which the employees routinely reported very high scidres
only statisticallysignificant effect is on how often employesgty an umbrellaBeing assigned
for vaccination orthe workweek decrasasthe frequency of carrying an umbrebig 1.22points
(18% of the baselinedn a Likert scale wherene meansiinevep andten fiall the time 38 This
resultindicatesthat vaccinated individuals feel protectedthey neglect other meassthatare

oftenbelievedto behelgful in order topreventilinesses®

5.30ther Explanations

The previous results support tlteaof flu vaccination cauag a moral hazard problerthat
counters the immunization benefits of the vacciso, we explore othefactorsnot related to
moralhazard that could explain the ineffectiveness of the campaigimple explanation would
be thatthe 20172018vaccinedid not match the prevailing flu strains in the flu season. The flu

vaccine grants protection against three stsarfdhe virus that medical laboratories believe would

32 Since Quito is on the Equator Line, there are no marked seasons in the year. In Quito, temperatures in a day can
fluctuate between the upper fortié&)and the lower eightieSK), and there are no accurate forecasts for rain.

33 Again, the fir$ stage loses precisialue tothe smallesamplevho answered the surveye focus on reduced form

effects.

34This effect is significant at the 5% levelyplue=0.012) antbbust to adjusting for multiple comparisons following
Anderson (2008).

35 This result is driven by the belief in the effectiveness of the vaccine. Those who believe that the vaccine is more
effective are less likely to carry an umbrella when assigned to thewesk.
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be the prevailing strands in the year. If the prevailing strands of the flu virus do not match the
strands in the vaccine, then the vaccine woulhé&iective in improving healthiVhile we cannot
rule out if the vaccine did not match the virus strands in Ecuador, the effectiveness of the vaccine
does not affect the effects we find on ffan respiratory diseases where the vaccine has no
immunity effect and the effect on the likelihood of carrying arbrella. These effects suggest that
moral hazard is part of the underlying mechanism. Also, without a change in behavior, an
ineffective vaccine would not explain why assigning employees for vaccination in the workweek
increased flerelated sick daysHowever, this does not explain the effeete find on nonflu
respiratory diseases where the vaccine has no immunity,effeich in turnsuggests that a change
in behavior is part of the underlying mechanidfmally, according to the CDC, there is no
indication that the flu vaccine of the 202018 season was a bad match, suggesting that it was
indeed medically effective

Misdiagnoses could also explain the resuftsloctors are not able to distinguish well the flu
from other norflu respiratory disases, then the neftu cases could correspond to the #indthe
results inFigure3 would indicate that the vaccine was effective in January 2018 when the flu was
prevalent in Ecuador. While we cannot directly observe how doctors diagnose the flu in the data,
we observe diagnoses from 72 different doctors from different health centers and hospitals. It is
unlikely that all doctors misdiagnose the flu. Also, misdiageagonot explainwhy vaccinated
individuals are less likely to carry an umbrella as a cultural protective measure against the flu. One
could also imagine that doctors might be more likely to misdiagnose the flu when a person is
vaccinatedWhen a doctordarns that a person who showslike symptoms got vaccinated, she
might be more likely to misdiagnose those symptoms as dlmoespiratory disease However,
the results irFigure3 show that employees assignedie workweekwho aremorelikely to get
vaccinatedyerediagnosedesswith nonflu respiratory diseasesghile there are no differences in
diagnosesegarding flurelated diseaseBinally, one could lao imagine that the unvaccinated are
more likely to be misdiagnosed the flu with a ffanrespiratory This implausible scenario impbk
that a doctor would purposefullpisdiagnose a person who is sick with a potentially deadly
disease.

Another potenal explanation could be that the flu vaccimas harmful in the sense that it

causé adverse side effects on itakers which would explain why there is no effect on sick
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diagnoses and a slight increase in the probability of havfhgrelatedsick day. According tthe
vacci neos i sideieftectsshoaleshiappentintihe sert two weeks after vaccination, but
the estimates) Figure4 do not show #argeincrease in November. Decemiagrd Februarpave
the largest effects on the probability of havanfju-relatedsick day.Also, theharmfulside effects
of the vaccinavould not explain why assignment tbe workweekdecrease diagnoses of non
flu respiratory diseases.

We could also imagine thatlverse selection and not moral haziirdes the resultdHowever,
adverse selection cannot be a driver of our result because aeex®Eyenousource ofvariation
on takeup created by randomly assigning employees to get vaccitatbeé workweek The
marginalindividual who gets vaccinate$ a person who wouldot havegotten vaccinated if
assigned toSaturday This variationis uncorrelatedwith the umerlying risk preference of
employees that could drive adverse selection.

One could also imagine that sickness spillovers lead to our finddmgge one hand, imagine
that the vaccine creates herd immunity. In this case, we would not find a differdluicgiagnoses
or flu sick days across treatment and control. However, vaccination rates in the company are too
low to create herd immunitandwe find no evidence of peer effects on flu diagnoses and flu sick
days Also, herd immunity does not explaimet effect on noiflu diagnoses showed fRigure 3.
On the othehand, magine that thos&ho got vaccinated are also more likely to get sithen,
the iliness carspillover to the unvaccinated because they should be even more likely to be sick
giventhe immunological benefit of the vaccinkhis explanation is consistent with finding a zero
effect of fludiagnosesHowever we find no evidencef peer effects on the two health outcomes
Additionally, this explanation is incompatible with the resulfFigure4 that shows that flu sick
days ncreased for the vaccinateAlso, if there are spillovers from the vaccinated to the
unvaccinated, we should find that vaccinatatbloyeesre gettingsick as often as unvaccinated
employeesfrom other respiratorydiseases with the same transmission okhas the flu In
contrastthe estimates iRigure3 showthat thosevho do not getvaccinated arenore likely to be
diagnosedick from diseases & are not the flu.

Differential willingness to go to the doctor or to take a sick day could be another potential
explanatiorfor our results. If unvaccinated individuals are less likely to go to the doctor or to take

a sick daybecause they feel guilty for not vaccinatitigen we could see an increase in flu sick
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daysasimplied by the estimates iRigure 4. Nevertheless, sce flu and notflu respiratory
diseases share the same symptamsemployee does not know what she has unless she goes to
the doctor. Thus, we should see a similar effect onfluosick dayssincein Ecuadoii by lawi
sick days need to be granted bghysician. InFigure4, we can observe that only in December
assigning employees to the workweekreased the probability of having a neftu sick day,
significant at the 10% leveMoreover, the estimatés Figure3 andFigure5 showthat inJanuary
when the government asked people to go to the dabtunvaccinatedveremore likely to go.
These resultsuggest thatinvaccinated individuals do nfiel guilty for not vaccinating.

Finally, we couldalso imagine that vaccinated employees of the company feel entitled to shirk.
They put in effort and money to avoid being siakd w they might feeéntitledto claim more
sick dayseven if they are healthgxplainng why being assigned to vaccinate on the workweek
increasedlu-relatedsick days Figure4). However, inEcuador employeasannotclaim sick days
without adoctoiGs certificate which implies that employees have to be sick to get a sickesian
if doctors aremore willing to grahsick dagto vaccinated individuag] this would not explain the

decreasén nonflu sick diagnoses for individuals assignedtie workweek

6. Conclusions

Theimmunity benefits of thélu vaccinecan bea costeffective way to reduce thecidenceof
thisdiseaseHowever, the results of this paper tell us that we should also acknowhetigjeanges
in behavior that can counter the effectiveness of the vaccine. Vaccination can make individuals
feel protected against the flu which creates a moral tgmablem.

In the context of the vaccination campaifjn,vaccinationdid not have a significant effeon
flu incidence.A backof-the-envelope calculation suggests that the net benefit of the campaign
was negativeegardingsick dayslt implies that teatment in the bestase scenario may result in
a net gain of $Q.7 regardinggains in work attendance. The bank gave its employees subsidies of

$2.57, $5.05 and $9.99.We are not able to quantify the effects that vaccination may have on

36 The lower bound of the confidence interval implies that in & base assigning employees to the workweek could
decrease the likelihood of having a flu sick day by a maximum of 0.5 percentage points. We take the median wage of
the bank ($750) and divide it by the average number of work days in a month (22), andtiplg this value by the

lower bound effect.
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other outcomesetevant to the banksuchaswork moraleor customer carewhich prevents us
from performing a comprehensive ctignefit analysis of the campaign.

However, the lack of an effect on flu incidence shouldyedbkeras evidence that vaccination
campaigns @ not effective at all. We provide evidence that suggests that this campaign was
ineffective due to a moral hazard probldamms andpolicymakersshould consider moral hazard
in the design of vaccination campaigns and include mechanisms to mitigateluting two
measures. First, to mitigate mohalzard it is important to increase awareness that the vaccine is
not 100%effectiveand to remind people of other protective measagesnst respiratory viruses
and bacteria

Secongachievwng herd immunity vaccination ratesuld also attenuate the negative effects of
moral hazard bylecreamg the transmission rate of the virds. this paper we find two cost
effective measures that can increase vaccinationupk€&irst,decreasing opponity costs can
increase takep drastically Vaccination campaigns can significantly increase-tgieelative to
the default of having to search for the vaccine. In Ecuador, general population flu vaccinations
rates fluctuate around 20eNSANUT, 2012). The campaign increased this rate to 8% by offering
vaccination on Saturday, and to 22% by offering vaccination during the workWwesdile
campaigs in days and locations where people usually congregateerve this purposecond,
we find evidencethat p er s 6 behavior has an | mpppandthant e f f
following socialnormsis the potential mechanisnPolicies that target coworkers can successfully
increase vaccination in adults. Employers can increaseutakising mechanissito incentivize
groups of workers. Small rewards, like a dinner or leaving early, for the entire unit when the unit
gets vaccinated can have important effects on-tpk&valuating peer incentives ispaomising

area for future research.
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Table 1 Summary Statistics

Full Control  Altruistic ~ Selfish ~ Saturday F-test

Sample (p-value)

Monthly Income ($) 1,766 1,860 1,701 1,681 1,827 0.316
Company Tenure (years) 7.9 8.3 7.7 8.1 7.5 0.761
Prop. Women 0.49 0.51 0.52 0.46 0.47 0.497
Age (year) 36.6 37.2 36.4 36.6 35.7 0.553
Prop. College Education 0.91 0.92 0.91 0.90 0.93 0.759
Pre Survey Participation 0.48 0.50 0.50 0.47 0.40 0.171
Post Survey Participation 0.36 0.36 0.38 0.33 0.35 0.519
Diagnosedsick 0.14 0.14 0.15 0.13 0.14 0.277
Granteda SickDay 0.06 0.06 0.06 0.05 0.05 0.142
Vaccination Takeup 0.17 0.22 0.17 0.19 0.08 0.070
N 1,164 344 294 310 216

Notes This tablepresentcharacterizes the mean employee of the bank where we implemented our intery
We present statistics for the full sample and the four treatment groups. We exclude the call center from ou
since we have indirect evidence that its supervisofsreed takeup. The last column presents thegdue of a
joint significance test to check whether the differences between our main sample and the call center are st
significant. The proportion of employees diagnosed sick or granted a sickategsponds tthe period betweer
January 1 and November 7, 2017, before the vaccination campaign.
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Table 2 Effects of Opportunity Costs, Altruistic and Selfish Information onVaccination

Take-Up
. With Quito Non- Day of Week
Baseline Controls Sample Compliance Effects
Altruistic
Information -0.0260 -0.0209 -0.0493 -0.0262
(0.0310) (0.0303) (0.0332) (0.0306)
Selfish
Information -0.0032 -0.0011 -0.013 -0.0103
(0.0314) (0.0316) (0.0339) (0.0308)
Thursday 0.0002
(0.0346)
Friday -0.0356
(0.0331)
Saturday -0.0789***  -0.0791**  -0.0898***  -0.0671**  -0.0818***
(0.0301) (0.0304) (0.0313) (0.0298) (0.0315)
Baseline takaip 0.1732
N 1164 1164 929 1152 929

*p<0.1 ** p<0.05 **p<0.01
Notes Robust standard errors in parentheses. This table presents the intent @_Besfects of the
different treatments on vaccination take. All specifications exclude the call center and control for
fixed effects. Column 1 presents our main estimates from equation (1) without adding additional ¢
InColumn2wetesherobustness of the main estimates co
division in the company, gender, agsd education level. Column 3 presents the estimates using
employees in Quito, the city where we implemented our four treatmientSsolumn 4 we exclude 1.
individuals who were assigned to vaccinate in the workweek but went to vaccinate on Saturday. In
5 we test for different effects across the different days of the usiag only data from Quito that has ¢
the treatmentdJsing clustered standard errors at the work unit level (142 clusters) yields similar st
errors with no loss of statistical significance.

35



Figure 1 Heterogenous Effectof Assignment for Vaccination on Saturdayon Individual
Take-up
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Notes Thisfigure presents the intetib-treateffectof assignment to Saturday vaccination takep for different
subgroups in the samplall specifications exclude the call centand control for city fixed effectsThe figure
presents the point estimate and the 90% heteroscedastic robust confidence interval for each subgroup. W
estimates of the information treatments because #neyery similar to the main effects, small, statistica
insignificant andve find no differences across subgroups.
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Table3Ef f ect of Peers6 Vdakeupnati on

First Stage Reduced Fornr  OLS 2SLS

A. Main Effect

Proportion of Peers:

Assigned to the Workwee 0.3106%*  0.0025***
(0.0765) (0.0008)

Vaccinated 0.0051*** 0.0079***
(0.0007)  (0.0018)

F-value 16.481
N 1138 1138 1138 1138

B. Heterogenoug&ffects

Proportion of Peers:

Same Gender Vaccinated 0.0041*** 0.0076***
(0.0008) (0.0019)

Different Gender
Vaccinated 0.0038***  0.0048*
(0.0009) (0.0025)

Similar Age Vaccinated 0.0037*** 0.0079***
(0.0007) (0.0019)

Different Age Vaccinated 0.0040*** 0.0087***
(0.0009) (0.0025)

*p<0.1 **p<0.05 **p<0.01
Notes Standard errors clustered at the unit level in parentheses. The bank has 116 ur
more than one empl oyee. This tabl apagthe
i ndividual 6s v &e ceasure tiei poportiah efcpeessi vacainated and -
proportion of peers assigned the workweekin percentage points. Thus, the estima
represent the effect of a one percentage point change in the proportion of peers. W
peers as all employees whvork in the same unit. All estimates control €@uito fixed effects
and individual assignment tine workweek Panel A presents the main results. Colum
presents the results for the first stage. Column 2 displays the results of the reduce
Column3 presents OLS estimates of the effect of a change in the proportion of peers 1
vaccinated. Column 4 presents 2SLS estimates of the effect of a change in the propc
peers that get vaccinated. Panel B reports 2SLS estimabetenbgenousffects. For eact
row the instrument is the corresponding proportion of peers assigtiexiitorkweek the first
stages have-Btatisticsgreater than 10/e define four ranges: 23 to 29 years, 30 to 39 ye
40 to 49 years, and more than 50 years. We stalgffect of peers in the same age rang
different age ranges.
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Table 4 Potential Mechanisms for Peer Effects

Effect of Prop. of Peers Assigned to the Workweek Baseline N

A. Beliefs about the Flu, its Vaccine, aimleractions with Coworkers

Vaccines Effective to Improve Health-5) -0.0017 3.87 378
(0.0049)

Talked with coworkers about getting vaccinated (pp) -0.0065*** 1.07 360
(0.0021)

Went with coworkers to get vaccinated (pp) 0.0009 0.06 360
(0.0014)

Probabilityof Getting Healthy Wibut the Vaccine (100) 0.0010 44.17 367
(0.0722)

Probabilityof Getting Healthy with the Vaccine«00) 0.0319 54.00 367
(0.0909)

Informed about the Flu ¢@00) 0.0098 69.03 372
(0.0723)

Informed about the Flu Vaccine-(®0) 0.0079 63.09 372
(0.0977)

Afraid of the Flu (8100) 0.0452 3369 372
(0.1232)

Afraid of the Flu Vaccine ({100) 0.0959 17.20 372
(0.1173)

Would Get Vaccinated out of the Workplace (pp) -0.0025 0.81 367
(0.0020)

Coworkers Convinced me to get Vaccinated (@) 0.0246 18.70 360
(0.1266)

| Convincedmy Coworkers to get Vaccinated-({®0) -0.0622 33.18 360
(0.1343)

B. Heterogenoug&ffects for Extrinsic and Intrinsic Motivated Individuals

Vaccination of Extrinsic Motivated Individuals (pp) 0.0045** 0.24 247
(0.0012)

Vaccination of Intrinsic Motivated Individuals (pp) 0.0006 0.16 262
(0.0017)

*p<0.1 **p<0.05 **p<0.01

Notes Standard errors clustered at the unit level in parentheses. This table presents the reduced form effect of peersthss
workweekon a series of outcomes identified by the row headers. The measurement unit of each outcome is in parenthekes
out c ome GMe meaaundde.proportion of peers assignedtie workweekn percentage points. Thus, the estimates represer
effect of a one percentage point change in the proportion of peers. We define peers as all employees who wonkeimtite At
estimates control foQuito fixed effects and individual assignmenttte workweek Column 1 presents estimates. Column 2 displ
the baseline value for each outcome. Column 3 presents the sample size.
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Table 5 Effects of Vaccination onOverall Sick Days

Reduced

OLS 2SLS
Form
A. Having a Sick Day
Assigned to the workweek 0.0132
(0.0361)
Prop. peers assigned to the workwe 0.00003
(0.0010)
Vaccinated -0.0407 0.2404
(0.0298) (0.7280)
Prop. peers vaccinated 0.0004 -0.0022
(0.0009) (0.0074)
Baseline (percentage points) 0.29
B. Number of sick days
Assigned to the workweek -0.2610
(0.6195)
Prop. peers assigned to the workwe -0.0140
(0.0147)
Vaccinated -0.5114* -3.9719
(0.2899) (12.2730)
Prop. peers vaccinated -0.0075 -0.0137
(0.0082) (0.1272)
Baseline (days) 1.29
N 1120

*p<0.1 * p<0.05 *** p<0.01

Notes Standard errorslustered at the unit level parentheses. This table presents the eff
of flu vaccination on the probability of having a sick day in general between Novemb
2017 and February 28, 2018. All specifications exclude the call center. Column 1 presen
estimates. Column 2rgsents the reduced form estimates. Column 3 presents 2SLS esti
The first panel presents the effect on the probability of having a sick day, and the secon

presents the effect on the number of sick days.
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Table 6 Effects of Vaccination onFlu Diagnoses and Sick Days

OLS Reduced Form 2SLS
A. Being Diagnosed with the Flu
Assigned to the workweek 0.0044
(0.0155)
Prop. peers assigned to the workwe -0.0003
(0.0006)
Vaccinated -0.0254* 0.1103
(0.0151) (0.2978)
Prop. peers vaccinated -0.0001 -0.0020
(0.0004) (0.0033)
Baseline (percentage points) 0.05
B. Granted a Sick Day because of the Flu
Assigned to the workweek 0.0112
(0.0083)
Prop. peers assigned to the workwe -0.0002
(0.0003)
Vaccinated -0.0156 0.2309
(0.0110) (0.2194)
Prop. peers vaccinated 0.000003 -0.0026
(0.0002) (0.0025)
Baseline (days) 0.02
N 1120

*p<0.1 **p<0.05 *** p<0.01

Notes Standard errorslustered at the unit levid parenthesed.his table presents the effects of flu vaccinat
on the probability of being diagnosed sick and being granted a sickedayse of the fluAll specifications
exclude the call center. Column 1 presents OLS estimates. Column 2 praserggiutced form estimate

Column 3 presents 2SLS estimates.

40



Figure 2 Potential Channels for Effects of Flu Vaccination onNon-flu Respiratory Diseases
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Notes This figure presents thehannels through which taking tHk vaccine can affect nefiu respiratory
diagnoses by adopting riskier behaviors.
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Figure 3 Reduced Form Estimates of the Effect of Vaccination on Sick Diagnoses
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Notes This figure presentthe reduced form effedtf being assigned to the workweek the probability of being
diagnosed sick by month. The left panel presents the effect of assignment to vaccin#t®mvorkweelon flu
diagnoses, and the right panel presents the effect of assignment to vaccinatin vorkweekon nonflu
respiratory diagnose3he estimategxclude the call center. The figure presents the point estimate an8%h
heteroscedastic robust confidence interalvember includes sick diagnoses detected since November 12
the vacation campaign
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Figure 4 Reduced Form Estimates of the Effect of Vaccination on Sick Days
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Notes This figure presents the reduced form effedb@ihg assigned to the workweek the probability of being
granted a sick day by month. The left panel presents the effect of assignment to vaccindtsowakweekon
flu sick days, and the right panel presents the effect of assignment to vaccinatie woarkweekon nonflu
respratory sick daysThe estimategxclude the call centeThe figure presents the point estimate and B9 ¢
heteroscedastic robust confidence interval. November includes sick days granted since November 12,
vaccination campaign.
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Figure 5 Reduced Form Estimates on the Probability of Going to the Onsite Doctor
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Notes This figure presents the reduced form effedveihg assigned to the workweek the probability of goinc
to the onsite doctor. The estimateslude the call center. The figure presents the point estimate an8%h:
heteroscedastic robust confidence interval. November includes sick days granted since November 12,
vaccination campaign.
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Table 7 Habits Related with Exposure to the Flu Virus

Baseline Coefficient N

Responses oascalef r om 1 ( fin

(Aall the timeo)

How often doyou exercise 5.93 -0.3145 359
(0.4026)

How often doyoutake dietary supplement 3.18 -0.6147 359
(0.4372)

How often doyou carry an umbrella 6.85 -1.2190** 359
(0.4856)

How often doyou washyour hands 9.25 0.0980 359
(0.1836)

*p<0.1 **p<0.05 ***p<0.01
Notes Robust standard errors in parentheses. This table presents the reduced forn
of being assigned to the workweek four daily habits and activities related health and
preventing the flu. All estimates exclude the call center. Column 2 predenteduced
form estimates. Column 3 presents the number of individuals who answered the sur

45



Online Appendix

Figure Al Locations of the Bank in Ecuador
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Notes The map contains the locations of the bank in Ecuador (orange) where we implemented our interv

Figure A2 Timeline of Experiment Implementation

E-Mail
Vaccinations
Reminder

Post-Period

Pre-Survey Post-Survey

Oct Nov Dec Jan Feb Mar
2017 2018

Notes The bank sent the pietervention surveypn October 18The banksent emails with the different treatmer
onNovember 1 wusing Human Res o urtcaentsadGemimdeon Novender & dle
vaccination campaign took place between November 8 and November llis&/data on absenteeism ai
employeehealthbetween November 13 and Marchhe banksent the posintervention survey during March ar

April 2018.
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Figure A3 Vaccination Campaign Implementation

Notes Vaccination Campaign: Setup to vaccinatelihe n &nipleyees.
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Figure A4 Vaccination Campaign: Influenza Vaccine

A FluQuadri”
Vacuna Antiinfluenza Tetravalente,
de virus fraccionados Tipos Ay B,
Sin Conservador

Para 3 anos de edad y mayores

Suspension inyectable

F.U.P.$ 87,50
F.ELAB.: 06-JUN-2017 SANOFI PASTEUR

Notes The above package contains the influenza vaased in the campaign
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Figure A5 Vaccination Campaign: Flu Shot in Action

Notes Immunization at the firm.
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Figure A6 Treatment Message: Control

PUEDES PREVENIR
LA GRIPE VACUNANDOTE

Estimado Colaborador,

Para beneficio de [ en noviembre estamos organizando una
campafia de vacunacion contra la gripe (influenza).

Usted tendra la oportunidad de vacunarse el dia jueves 9 de noviembre en el
consultorio médico, Edificio CND 6 piso de 8:30 a 11:30. Hemos logrado
obtener un descuento en el valor de la vacuna. Para usted esta vacuna
tendra un costo de 4.95 ddlares que sera descontado de su rol de pagos si
opta por vacunarse.

Cualiuier iniuietud contactese con_

Vamos a vacunarnos!

< RECURSOS HUMANOS »

Notes The above image portrays the emailtgerthe control group.
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Figure A7 Treatment Message: Altruism

PUEDES PREVENIR
LA GRIPE VACUNANDOTE

Estimado Colaborador,

Para beneficio de_ en noviembre estamos organizando una
campafia de vacunacion contra la gripe (influenza).

Usted tendra la oportunidad de vacunarse el dia jueves 9 de noviembre en el
consultorio médico, Edificio CND 6 piso de 8:30 a 11:30. Hemos logrado
obtener un descuento en el valor de la vacuna. Para usted esta vacuna
tendrd un costo de 4.95 ddlares que sera descontado de su rol de pagos si
opta por vacunarse. Vacunarse también protege a las personas a su
alrededor, incluyendo aquellos méas propensos a tener complicaciones con la
gripe, como nifios pequeiios, adultos mayores y personas con graves
problemas de salud quienes no pueden vacunarse.

Cualquier inquietud contactese con[

Vamos a vacunarnos!

< RECURSOS HUMANOS )

Notes The above image portrays the emailtdem t h e

AAl

trui
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Figure A8 Treatment Message: Selfish

PUEDES PREVENIR
LA GRIPE VACUNANDOTE

Estimado Colaborador,

Para beneficio de [, en noviembre estamos organizando una
campana de vacunacién contra la gripe (influenza).

Usted tendra la oportunidad de vacunarse el dia jueves 9 de noviembre en el
consultorio médico, Edificio CND 6 piso de 8:30 a 11:30. Hemos logrado
obtener un descuento en el valor de la vacuna. Para usted esta vacuna
tendra un costo de 4.95 ddlares que sera descontado de su rol de pagos si
opta por vacunarse. De acuerdo a la Organizacion Mundial de la Salud y a
numerosos estudios, vacunarse reduce significativamente su riesgo de
enfermarse de gripe.

Cualquier inquietud contactese con_

Vamos a vacunarnos!

< RECURSOS HUMANOS »

Notes The above image portrays the emailtdem t he #A Sel

f

s h

Tr
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Figure A9 Treatment Message: Opportunity Cost (Saturday)

PUEDES PREVENIR
LA GRIPE VACUNANDOTE

Estimado Colaborador,

Para beneficio de_ en noviembre estamos organizando una
campafia de vacunacion contra la gripe (influenza).

Usted tendra la oportunidad de vacunarse el dia sébado 11 de noviembre en
el consultorio médico, Edificio CND 6 piso de 8:30 a 11:30. Hemos logrado
obtener un descuento en el valor de la vacuna. Para usted esta vacuna
tendrd un costo de 4.95 ddlares que sera descontado de su rol de pagos si
opta por vacunarse.

Cualiuier iniuietud contactese con_

Vamos a vacunarnos!

< RECURSOS HUMANOS »

Notes The above image portrays the emailtse® t he fAWeekendo

t
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Figure A10 Vaccine Takeup around $750 Wage Threshold
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Notes This ygure present suparbued tre $70 thrésholl with @ bin sizéd. éndividealstha
earn more tha®750 paid $7.49 for the vaccine, whédmployes whose wage is belothis threshold paid $4.99here is no
visible disontinuity across the thresholdhich is consistent with the omitted RDD regression results showing no chat
take-up at the cutoff.
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Table Al Heterogeneous Effects on Individual Takeip

No
Men Women >45years 2345 years Children Children

Altruistic

Information -0.0017 -0.0508 0.0126 -0.0335 -0.0163 -0.0368
(0.0452) (0.0429) (0.0808) (0.0336) (0.0421) (0.0454)

Selfish Information 0.0098 -0.0166 0.0042 -0.0031 0.0188 -0.0253
(0.0439) (0.0451) (0.0741) (0.0347) (0.0435) (0.0452)

Saturday -0.0883** -0.0677 0.0454 -0.0977**  -0.0531 -0.1056**
(0.0413) (0.0441) (0.0892) (0.0320) (0.0396) (0.0453)

N 593 571 165 999 556 608

*p<0.1 **p<0.05 **p<0.01
Notes Robust standard errors in parentheses. This table presents the intent éffeéotsof the different

treatments on vaccinationtakep f or di fferent subgroups in the
the call center.
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Table A2 Recallinformation Statements

Heard Altruistic Heard Selfish
Statement Statement
Altruistic Information -1.5050 -8.6603**
(4.9361) (4.1577)
Selfish Information -4.1349 -0.2413
(4.9398) (4.0169)
Saturday -3.9293 -2.8269
(6.2201) (5.0108)
Baseline 69.95 78.21
N 378 378

*p<0.1 **p<0.05 ***p<0.01
Notes Robust standard errors in parentheses. This table presents the in
treateffectsof the different treatments eneasurements of recalling the altruis
and selfishstatementsThe postinterventionsurvey collectsttese measurem
a scale from 0 to 10@ll specifications exclude the call center.



Figure A1l 2SLS Estimates of the Effect of Vaccination on Sick Diagnoses

1— FLU NON-FLU
0.5—
w 0 |||

P

I:':_F -0.5—
g
=
o

— _1 —

-1.5—

92—

| I | | | I | |
November December January February November December January February

Notes This figure presents the IV effect of flu vaccination on the probability of being diagnosed sick by |
The left panel presents the effect of the vaccination campaign on flu diagnoses, and the right panel pre
effect of the vaccination campaign nonflu respiratory diagnosed.he estimategxclude the call center an
control for city fixed effects. The figure presents the point estimate an®¥hd6teroscedastic robust confider
interval. November includes sick diagnoses detected sincerimar 12, after the vaccination campaign.
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Figure A12 2SLS Estimates of the Effect of Vaccination on Sick Days
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Notes This figure presents tH¥ effect of flu vaccination on the probability of being granted a sick day by mu
The left panel presents the effélog vaccination campaigim flu sick days, and the right panel presents the e
of the vaccination campaigm nonflu respiratory sik days.The estimatesxclude the call center and control f
city fixed effects. The figure presents the point estimate and3¥%eh@teroscedastic robust confidence inter
November includes sick days granted since November 12, after the vaccinatjpaigra
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Table A3 Robustness Checlon Peer Effects Estimates

Unit Size Peer Characteristics

A. Main Effect
Proportion of peers:
Vaccinated 0.0079*** 0.0071***
(0.0018) (0.0019)
N 1138 1138

B. Heterogenoug&ffects

Proportion ofpeers:

Same Gender Vaccinated 0.0075*** 0.0072***
(0.0020) (0.0020)

Different Gender

Vaccinated 0.0048** 0.0043*
(0.0024) (0.0025)

Similar Age Vaccinated 0.0078*** 0.0077***
(0.0021) (0.0021)

Different Age Vaccinated 0.0086*** 0.0071***
(0.0026) (0.0025)

*p<0.1 * p<0.05 ***p<0.01

Notes Standard errors clustered at the unit level in parentheses
bank has 116 units with more than one employee. This table presel
ef fect of peerwsm omcthaeaaindnyv
decision. We measurehte proportion of peers vaceted and the
proportion of peers assigned toe workweekin percentage points
Thus, the estimates represent the effect of a one percentage point
in the proportion of peers. We define peers as all employees who
in the same unit. All estimatesontrol for Quito fixed effects and
individual assignment tahe workweek Column 1controls for the
number of employees in each ur@blumn 2controls forthe numberof

empl oyees in each wunit, and p¢
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