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ABSTRACT Can wom en’s con tra cep tive method choice be bet ter un der stood through 
risk com pen sa tion the o ry? This the ory implies that peo ple act with greater care when 
the per ceived risk of an ac tiv ity is higher and with less care when it is low er. We ex am
ine how in creased overthecounter ac cess to emer gency con tra cep tive pills (ECPs) 
ac com pa nied by mar ket ing cam paigns in In dia af fected wom en’s con tra cep tive method 
choices and in ci dence of sex u ally trans mit ted in fec tions (STIs). Although ECPs sub
stan tially re duce the risk of preg nan cy, they are less ef fec tive than other con tra cep tive 
meth ods and do not re duce the risk of STIs. We test whether an ex og e nous pol icy 
change that in creased ac cess to ECPs leads peo ple to sub sti tute away from other meth
ods of con tra cep tion, such as con doms, thereby in creas ing the risk of both un in tended 
pregnancyandSTIs.Wefindevidenceforriskcompensationintermsofreduceduse
of con doms but not for in creases in rates of STIs.

KEYWORDS Contraception • Emergency con tra cep tive pills • Risk com pen sa tion 
the o ry

Introduction

Access to a range of con tra cep tive meth ods is an in te gral part of qual ity re pro duc
tive healthcare. Given ac cess, the choice be tween dif fer ent meth ods of con tra cep tion 
maybedrivenbyarangeoffactors,includingavailability,efficacy,individualpref
er ences, and eco nomic con sid er ations. This study looks at how the avail abil ity of a 
new method of con tra cep tion im pacts the choice of con tra cep tion meth ods among 
womeninIndia.Morespecifically,welookatwhetherprovidingincreasedaccessto
emer gency con tra cep tive pills (ECPs), or Plan B, re sults in sub sti tu tion away from 
other avail  able meth ods of con tra cep tion. We test Peltzman’s (1975) the ory of risk 
com pen sa tion, which sug gests that peo ple ad just their be hav ior according to their 
per ceived level of risk in stead of ac tual risk. To un der stand po ten tial com pen sa tory 
be hav ior in the choice of con tra cep tion meth ods, we ex ploit a plau si bly ex og e nous 
pol icy change in In dia that allowed overthecounter ac cess and ad ver tis ing of ECPs 
in all  states in In dia ex cept the state of Tamil Nadu. Using Tamil Nadu as con trol 
and neigh bor ing states as treat ment, we em ploy two em pir i cal strat e gies—a stan
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dard  dou bledif fer ence es ti ma tion and a para met ric dif fer enceindif fer ence es ti ma
tor in cor po rat ing pro pen sity scores (PSMDiD)—to test for the im pact of this pol icy 
change. Our es ti ma tes in di cate that in creased ac cess to ECPs resulted in sub sti tu tion 
away from somemethods of contraception.However,we find no evidence of an
impacton the ratesof sexually transmitted infections (STIs).Wealsodonotfind
pop u la tion ef fects of pro vid ing in creased ac cess to ECPs, which is a re sult sim i lar 
tofindingsbyRaymondetal.(2007) and Durrance (2013). These re sults are ro bust 
tomultiplealternativemodelspecifications,includinglimitingthesampletoborder
dis tricts of the treat ment and con trol states in a stan dard dou ble dif fer ence strat e gy.

Family Planning and ECPs in In dia: Policy, Need, Attitudes, and Beliefs

ECPs, also called morn ingaf ter pills or Plan B, are a re pro duc tive health in ter ven
tion to pre vent un wanted preg nancy in cases of un pro tected in ter course, in cor rect use 
ofcontraceptives,orcontraceptivefailure.Whentakenwithinthefirst72hoursafter
preg nan cy, ECPs pre vent preg nancy 87% to 90% of the time (Rodrigues et al. 2001). 
Effectiveness is lower when used af ter 72 hours and when used by over weight or obese 
women (Glasier et al. 2011).Comparedwithsomeothermethods,ECPsaresignifi
cantly less ef fec tive as a reg u lar method of con tra cep tion. One study con cluded that if an 
av er age woman used levonorgestrel ECPs in per fect com pli ance for a year in stead of her 
reg u lar con tra cep tive meth od, her risk of preg nancy would be 20%, com pared with 4% 
for per fect com pli ance with the with drawal method (Trussell 2011; Trussell et al. 2014).

Since their de but in 2002 in In dia, ECPs have met with mixed re ac tions from cen
tral and state gov ern ments. In 2005, ECPs be came avail  able overthecounter drugs 
in In dia. To pro mote their use, the In dian gov ern ment in cor po rated them in the na
tional fam ily plan ning and ru ral health pro grams, mak ing them avail  able at highly 
sub si dized rates in ru ral ar eas. With prices rang ing from (in U.S. dol lars) $0.03 to 
$0.05 in ru ral ar eas and $0.35 to $1.60 in ur ban ar eas, the ECP sec tor saw more than 
a 245% growth in sales be tween 2007 and 2010 (Relph 2010). However, in Sep tem
ber 2006, the state gov ern ment of Tamil Nadu banned overthecounter sales and any 
form of ad ver tise ment of ECPs in the state. With ma jor phar ma ceu ti cal com pa nies 
launching an ag gres sive ad ver tise ment cam paign to pro mote ECP use, the ad ver tise
ment and sale of ECPs con tin ued in the rest of the coun try. Currently, ECPs are avail 
able over the counter in all  the states of In dia ex cept Tamil Nadu, where ECPs are 
nei ther ad ver tised nor avail  able over the count er. Figure 1 shows the his tory of ECP 
avail abil ity in In dia, to gether with a time line of the sur vey data used in this study.

In ad di tion to be ing big busi ness for the com pa nies, the use and avail abil ity of 
ECPs is also an im por tant is sue for wom en’s re pro duc tive health in In dia. In all  three 
rounds of National Family Health Survey (NFHS) in In dia, al most 25% of women 
reported at least one un in tended preg nancy (Dutta et al. 2015). Twothirds of all  abor
tions in In dia take place out side au tho rized health ser vice fa cil i ties (Åhman and Shah 
2011). Each year, nearly 11 mil lion abor tions are in duced, more than 20,000 deaths 
from abortionrelated complications are officially recorded, and potentially more
abor tions and deaths re main un re cord ed. In a WHO study on sex ual and re pro duc tive 
health, Grimes et al. (2006) stated that ap prox i ma tely 28% of In dian women reported 
attempting selfabor tion even though abor tion has been le gal in In dia since 1971. 
Recent re search has pro vided more per sua sive ev i dence that abor tion and mod ern 
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con tra cep tion are sub sti tutes (Miller and Valente 2016). With these sta tis tics and the 
be lief that hav ing greater con trol over one’s re pro duc tive cy cle is empowering, pro
vid ing in creased ac cess to con tra cep tives is vi tal. Adding ECPs to the choice set of 
con tra cep tives can help lower the costs due to un wanted preg nan cies in In dia.

The launch of ECPs in In dia was met with op po si tion un like any other method 
of fam ily plan ning, with ob jec tions rang ing from be hav ioral to mor al. Opponents 
ar gued that mak ing ECPs avail  able over the counter would en cour age wom en, par
ticularlyadolescents,tochooseriskiercontraceptionmethods—oneswithlowereffi
cacy and no pro tec tion from STIs. In this light, we test the hy poth e sis that mak ing 
ECPs more widely avail  able re sults in us ers be com ing less dil i gent with their cur rent 
nonECP con tra cep tive method and leads to a higher in ci dence of STIs.

Literature Review

In the fam ily plan ning lit er a ture, re search on AIDS pre ven tion and con tra cep tive 
method choice ex am ines risk com pen sa tion be hav ior, par tic u larly the ques tion about 
how per ceived risks of AIDS af fect sex ual be hav ior. Godlonton et al. (2016) ex am
ined the im pact of a change in the per ceived level of risk on the sex ual be hav ior of 
men in ru ral Malawi. In a ran dom ized con trol tri al, they in formed cir cum cised and 
uncircumcisedmenthatcircumcisionsignificantlyreducestheriskofHIVinfection
in men. With this new in for ma tion given to the par tic i pants, they tested whether a 
re duc tion in the per ceived level of risk in cir cum cised men led to risk com pen sa tion 
and thus risk ier sex ual be hav ior. They found no ev i dence that the in for ma tion led 
cir cum cised men to en gage in risk ier sex. In ad di tion, they found a de crease in risky 
sex ual be hav ior among un cir cum cised men.

Many stud ies have con cluded that mak ing ECPs more widely avail  able does 
not in crease risktak ing or ad versely af fect reg u lar con tra cep tive use (Ellertson 
et al. 2001; Marston et al. 2005; Moreau et al. 2009). The ev i dence suggesting 
the  con trary—prev a lence of risk com pen sa tion in women when ECPs are eas ily 
 avail  able—is smaller but con sid er able. In a con trolled trial in wom en’s health clin ics 
in San Francisco, California, Raine et al. (2000) found that women aged 16–24 who 
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Fig. 1 TimelineofECPavailabilityinIndia.OTC = overthecounter.TN = TamilNadu.DLHS=District
LevelHouseholdandFacilitySurveyonReproductiveandChildHealth.
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re ceived an ad vanced pro vi sion of ECPs ac com pa nied by ed u ca tion were three times 
more likely to use it than women who were pro vided only ed u ca tion. Although the 
treat ment group did not re port higher fre quen cies of un pro tected sex than the con trol 
group im me di ately af ter the in ter ven tion, women in the treat ment group were more 
likely than those in the con trol group to re port us ing less ef fec tive con tra cep tion at 
fol lowup than at the time of en roll ment. Weaver et al. (2009) ex plored the at ti tude 
and be hav ior ef fects in a ran dom ized trial of in creased ac cess to emer gency con
tra cep tion. They found that, on av er age, women in the in creasedac cess group had 
significantlystrongerperceptionsoftherelativebenefitofemergencycontraception.
Womenintheincreasedaccessgroupwerealsosignificantlymorelikelytoreport
that they had ever used emer gency con tra cep tion be cause they did not want to use 
ei ther con doms or an other con tra cep tive meth od. A more re cent study by Atkins and 
Bradford (2015a) looked at the ef fect of changes in pol icy for overthecounter ac cess 
to ECPs on young adults across New England states. They found that switching ECPs 
to a non pre scrip tion sta tus had no sys tem atic ef fect on the prob a bil ity of sex ual ac tiv
ityorofhormonalbirthcontroluse,butitsignificantlyreducedtheprobabilitythat
pub lic school stu dents used con doms by 5.2% to 7.2%. Another study by Atkins and 
Bradford (2015b) found that in creased ac cess to ECPs from a na tional pol icy change 
in the United States had no im pact on risky sex ual prac tices of women aged 18 or 
older. However, statelevel pol icy changes were as so ci ated with an in creased like li
hood of sex with out a con dom for women with mul ti ple part ner ships.

Theseresultsaresimilartowhatwefindinthisstudy:increasedaccesstoECPs
hasresultedinastatisticallysignificantreductionintheuseofothertypesofcontra
cep tive meth ods. However, un like this study, Durrance (2013) and Mulligan (2016) 
found that overthecounter ac cess to ECPs in the United States led to a sta tis ti cally 
significantincreaseinratesofSTIsamongbothmenandwomen.

Although lim ited re search is avail  able on the im pact of in creased ECP ac cess in 
In dia, some ev i dence has suggested con cerns re gard ing aware ness about proper ECP 
use. In a study of col lege stu dents in In dia, Joseph et al. (2016) found that al though 
more than 85% of stu dents had heard of ECPs, less than 34% of the to tal sam ple 
knew that they did not pre vent STIs. Almost onehalf of the stu dents interviewed said 
they would rec om mend ECPs to their friends. In an ef fort to un der stand the level of 
aware ness among phar ma cists who reg u larly dis pense ECPs over the count er, Saxena 
et al. (2016) used mys tery shop per tech niques and found that ap prox i ma tely 79% of 
the phar ma cists in the sam ple were un clear about the side ef fects of ECP use, 86% 
did not know whether sub se quent un pro tected in ter course would lead to preg nan cy, 
and only 16% were  able to dis cuss the risk of STIs when asked lead ing ques tions.

In most stud ies reviewed here, the use and im pact of ECPs were es ti mated for 
women whose ac cess to ECPs was ac com pa nied by ed u ca tion and inper son coun
sel ing for proper use by trained med i cal pro fes sion als. The women in cluded in these 
stud ies, who were largely from ur ban ar eas in de vel oped countries, ex pe ri enced much 
higher ex po sure to me dia and healthcare ser vices com pared with the In dian women 
in cluded in the data set we an a lyze here. The women who had ac cess to and chose to 
con sult a clinic to seek con tra cep tives would also be sys tem at i cally dif fer ent from the 
women in our data set who buy EPCs over the counter from lo cal phar ma cies.

In ad di tion to disparities in in for ma tion, the In dian women in cluded in our sam
ple are likely to dif fer from their coun ter parts in de vel oped countries with re spect to 
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intertemporal dis count rates and intrahousehold bargaining power over the pre ferred 
method of con tra cep tion. The so cial con text in which most In dian women must nav
i gate their op tions re lated to fer til ity and con tra cep tion is com plex. For un mar ried 
young wom en, the so cial cost of failed con tra cep tion is enor mously high in both 
ur ban and ru ral ar eas. Moreover, given the lower intrahousehold bargaining power of 
women in In dia, fer til ity de ci sions and the choice of con tra cep tives may largely be 
driven by the pref er ences of their male part ners, who may pri or i tize per sonal plea sure 
over the choice of most ap pro pri ate con tra cep tion method for their part ner.

Theoretical Framework: Risk Compensation Theory

Peltzman’s (1975) the ory of risk com pen sa tion be hav ior resulting from man da tory 
au to mo bile safety reg u la tion led many so cial sci en tists to look for ev i dence of sim
ilarriskbehavior inavarietyoffields.Peltzman’s theorysuggests thatpeoplead
just their be hav ior according to their per ceived level of risk, act ing with greater care 
when the per ceived risk is higher and with less care when it is low er. If riskre duc ing 
tech niques (such as the use of au to mo bile seat belts) re duce risk to a level that is 
per ceived as low enough to en cour age peo ple to en gage in risk ier be hav ior (such as 
recklessdriving),thenthepotentialnetbenefitsofthesetechniquesmightbeunder
mined. The em pir i cal lit er a ture on risk com pen sa tion be hav ior has tra di tion ally fo
cused on ex am in ing be hav ioral re sponses to riskre duc ing tech nol o gies, such as seat 
belts, bi cy cle hel mets, and other pro tec tive sports gear (Evans and Graham 1991; 
Hagel and Meeuwisse 2004; Phil lips et al. 2011). More re cent ly, re search ers have 
also looked at sim i lar risk com pen sa tion re sponses in the con text of HIV pre ven tion 
and whether a dif fer ence in the per ceived risk of in fec tion changes peo ple’s be hav ior. 
Choosingamethodofcontraceptionsimilarlyrequiresevaluatingcostsandbenefits,
andagapbetweenperceivedcostsandbenefitscanleadpeopletochoosemethods
that may not be the most suit able for their needs.

Past re search found that wom en’s choice of con tra cep tion method is guided by a 
rangeofsocioeconomicfactors,access,efficacy,individualpreferences,andpartnership
char ac ter is tics (Frost and Darroch 2008; Trussell and Guthrie 2007). However, a sig nif
icantgapbetweenperceivedversusactualcostsandbenefitsmayleaduserstochoose
contraceptivesthatdonotreflecttheirpreferences.Withtheincreasedavailabilityof
ECPs and ag gres sive ad ver tis ing cam paigns by phar ma ceu ti cal com pa nies, po ten tial 
usersmighthaveaninaccurateperceptionofthebenefitsandcostsofusingECPscom
pared with other meth ods of con tra cep tion. This may lead to substitut ing away from 
other more ef fec tive meth ods of con tra cep tion, such as con doms, which are also the 
only form of mod ern con tra cep tion that pre vents STIs. Unlike ECPs, reg u lar oral con
tra cep tives re quire women to take med i ca tion dai ly. The cog ni tive costs of fol low ing a 
strict sched ule might be small yet non zero for wom en. With the price of oral and emer
gency con tra cep tives be ing com pa ra ble, this small non zero cost might also be come a 
de ter min ing fac tor in the choice be tween reg u lar oral con tra cep tives and ECPs.

Following the frame work pos ited by Peltzman (1975), we can think about risk
tak ing be hav ior—in this case, in ter course with out us ing reg u lar or nonemer gency 
con tra cep tion—as a de sir able good that pro vi des some util ity in terms of, for ex am
ple, in creased sat is fac tion, plea sure, and thrillseek ing or con verse ly, in terms of 
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de creased cog ni tive costs. Thus, the equi lib rium will be a tradeoff be tween per
ceivedavoidanceof(anunwanted)pregnancyandunprotectedintercourse:moreof
one can be achieved by for go ing some of the oth er. If the equi lib rium level of per
ceived risk to a woman is al tered by a riskre duc ing tech nol o gy, she com pen sates by 
in creas ing her will ing ness to take a higher level of risk. Studies try ing to mea sure 
the ef fec tive ness of ECPs (or any riskre duc ing tech nol ogy for that mat ter) usu ally 
mea sure the ef fec tive ness with out tak ing into ac count the pos si bil ity of risk com pen
sa tion. If peo ple are risk com pen sat ing, the new equi lib rium of the op ti mal level of 
risky be hav ior will tend to be higher than es ti mated pre vi ous ly. We test the hy poth e
sis of risk com pen sa tion by looking at pos si ble sub sti tu tion be tween ECPs and other 
saf er, more ef fec tive meth ods of con tra cep tion.

Data

WeusethreeroundsoftheDistrictLevelHouseholdandFacilitySurveyonRepro
ductiveandChildHealth(DLHS)conductedbytheInternational Institute of Pop
ulation Sciences (IIPS) in In dia. The sur vey cov ers a re peated crosssec tion of a 
rep re sen ta tive house hold sam ple at the dis trict lev el. Rounds 1, 2, and 3 were car ried 
out in 1998–1999, 2002–2004, and 2007–2008, re spec tive ly. Each round of the sur
vey cov ered ap prox i ma tely 600 dis tricts in In dia, with 1,000 to 1,500 house holds 
in each dis trict, resulting in a sam ple size of more than 720,000 house holds and 
644,000 wom en. Rounds 1 and 2 interviewed cur rently mar ried women in the sam
ple house holds, and Round 3 cov ered women who were ever mar ried.1 The sur veys 
are designed to pro vide in for ma tion on fam ily plan ning, ma ter nal and child health, 
re pro duc tive health of mar ried women (aged 15–49), and use of ma ter nal and child 
healthcare ser vices at the dis trict level for In dia. In ad di tion, the sur veys also pro
vide in for ma tion on post na tal care, health in sti tu tions and fa cil i ties, and cov er age of 
all  ma ter nal and child health pro grams—all  rep re sen ta tive at the dis trict lev el. The 
surveyconsistsof threeparts:avillagequestionnaire,ahouseholdquestionnaire,
and a wom en’s ques tion naire in both En glish and the ver nac u lar. The wom en’s ques
tion naire con sists of de tailed ques tions asked to ev ermar ried women about their 
aware ness and use of con tra cep tion meth ods (in clud ing ECPs) as well as about the 
in ci dence of STIs and other top ics, which are of par tic u lar in ter est for the anal y sis 
in our study.

Methodology

The state of Tamil Nadu, un like all  other states, has not allowed ad ver tise ment or 
overthecounter sale of ECPs since Sep tem ber 2006. The ban has been enforced 
withfrequentraids,fines,andclosingdownofpharmaceuticalstores(Ramalingam 
2006). Tamil Nadu is bor dered by three other states—Kerala, Andhra Pradesh, and 
Karnataka—allofwhichhaveseenasignificantincreaseintheuseofECPsinthe

1 In our anal y sis, we limit the Round 3 sam ple to cur rently mar ried women to main tain con sis tency with 
observationsfromtheprevioustwoDLHSsurveyrounds.

D
ow

nloaded from
 http://dup.silverchair.com

/dem
ography/article-pdf/58/1/273/915878/273shukla.pdf by guest on 10 April 2024



279Risk Compensation Theory and Contraceptive Choice

pastfewyears.ThetimingoftheTamilNadubanandtheDLHSsurveys(seeFigure 
1 for a time line) al lows us to es ti mate the im pact of in creased ECP ac cess on sex ual 
be hav ior us ing the ban as a nat u ral ex per i ment. Given that the pol icy change in Tamil 
Nadu in volved a ban on overthecounter sales and ad ver tis ing of ECPs, we can mea
sure only the net impact of both these channels: easier availability and increased
ex po sure to ad ver tis ing cam paigns of ECPs in the neigh bor ing states.

We use a dou bledif fer ence es ti ma tor followed by a para met ric dif fer encein
dif fer ence es ti ma tor in cor po rat ing pro pen sity scores (PSMDiD) as an ad di tional 
robustnesscheck.Limitingoursampletoborderdistrictstoagainestimateadouble
difference,wefindthatourresultsarerobust.Twokeyconcernsregardingthevalid
ity of the anal y sis are whether Tamil Nadu is a good coun ter fac tual for the other states 
and whether the ban in Tamil Nadu was in deed ex og e nous and un cor re lated with any 
baselinecharacteristicsspecifictothestate.Inthefollowingsubsection,wepresent
ev i dence and ar gue that both as sump tions hold true.

The Case for an Exogenous Policy Change

InSeptember2005,theDrugControllerGeneralofIndia(DCGI)officiallymadethe
levonorgestrelbased ECP avail  able over the counter in all  states in In dia, in clud ing 
the state of Tamil Nadu. This was seen as a step to ward pro mot ing wom en’s re pro
duc tive rights in In dia. However, in most states—in clud ing Tamil Nadu, Karnataka, 
Andhra Pradesh, and Kerala—fringe or ga ni za tions, such as Responsible Parents 
Forum, Swarna Bharat Trust, and some re li gious in ter est groups, protested against 
the move. The pro test alone was not enough in any state to per suade the state ad min
is tra tion to place a ban on overthecounter sales of ECPs. As a re sult, even though 
ECPs had not yet gained pop u lar i ty, they were eas ily avail  able in Tamil Nadu un til 
Sep tem ber 2006.

InMarch 2006, an exofficial of the Drugs ControlAuthority of Tamil Nadu
moved the State High Court to remove the di rec tor of the Drugs Control Authority, 
arguingthathedidnotmeettheeducationalqualificationsrequiredfortheposition
(Subramani 2006).Thepetitionsupportedthepromotionofjuniorofficialswhomet
the el i gi bil ity cri te ria to the po si tion. In light of sup port for the pe ti tion from the 
High Court, the Tamil Nadu State Department of Health re moved the di rec tor and 
in June 2006, pro moted and appointed Mr. N. Selvaraju as the new di rec tor of the 
Drugs Control Authority (Babu 2006). Among the im por tant duties of the di rec
tor are is su ing ap prov als for the sale and dis tri bu tion of var i ous drugs in the state 
and enforcing the Drugs and Cosmetics Act of 1940 and the Drugs and Magical 
Remedies Act (Objectionable Advertisements) of 1954 (Selvaraju 2006). Within a 
fewmonthsofassumingoffice, citingmoral reasons,Mr.Selvarajuplacedaban
on overthecounter sales of ECPs in the state un der the Drugs and Cosmetics Act 
and the Drugs and Magical Remedies Act. As he stated in an in ter view on the is sue 
(Ravindran 2009):

We are not against wom en’s rights, but this is a moral con cern. The ad ver tis ing 
of this drug will mean that women will think, “I can do any thing and there is an 
easy way not to get preg nant.” We can’t al low such an at ti tude to grow.
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Against med i cal in for ma tion and ev i dence, Selvaraju also claimed that ECPs 
are abor ti fa cient and not con tra cep tives and thus can not be made avail  able over the 
count er. We ar gue that given the cir cum stances, the change in the ad min is tra tion of 
the Drug Control Authority was an ex og e nous one lead ing to the ap point ment of a 
sup porter of the ban. We use nor mal ized dif fer ences to per form bal ance tests us ing 
keybaselinecharacteristicsfromthetreatmentandcontrolgroupsandfindnosig
nificantdifferences.2 If a nor mal ized dif fer ence ex ceeds onequar ter, es ti ma tes from 
linearregressionmethodsareclassifiedasbeingsensitivetothespecification.This
an ec dote pro vi des ev i dence that the tim ing of the change in the law was ran dom.

To show that en act ment of the ban was not cor re lated with un ob served char ac ter
isticsspecifictoTamilNadu,weusethefirsttworoundsoftheDLHSdatatoempiri
callytesttheparalleltrendsassumption.Wefindnosignificantdifferencesintherates
of change in con tra cep tion use, STI prev a lence, and so forth be tween the com par i son 
states and Tamil Nadu. Finally, we also con trol for pre treat ment years in the main 
re gres sion es ti ma tes to em pir i cally test for dif fer ences in out come var i ables be tween 
treatmentandcontrolstatesbeforethepolicychange.Again,wefindnostatistically
significantdifferences,thuslendingfurthercredibilitytoourassumption.

Thefirstempiricalmethodweusetoestimatetheimpactofthepolicychangeisa
stan dard dou bledif fer ence es ti ma tion for the full sam ple followed by the same es ti
ma tion for a sam ple lim ited to bor der dis tricts while try ing mul ti ple dif fer ent model 
specifications.Wethenperformadoubledifferencecombinedwithpropensityscore
matching to fur ther check our es ti ma tes. We out line the em pir i cal un der pin nings of 
both our strat e gies, along with the un der ly ing as sump tions that we need to test for its 
validity.

Double Difference

Before we per form the stan dard dou bledif fer ence es ti ma tion, we check the validity 
of the un der ly ing as sump tion of com mon trends be tween the treat ment and con trol 
states in the pre treat ment pe ri od. As an ad di tional ro bust ness check, we then limit our 
sam ple to bor der dis tricts and per form the same tests.

Given that our as sump tion about com mon trends is val id, we es ti mate a re gres sion 
modelofthefollowingform:

 Yist = β0 + γ s + δt +β1(NonTNs × dt  =  3)+β2(NonTNs × dt  =  2 )+β3Xist + εist ,  (1)

where Yist is the out come var i able for in di vid ual i in state s in pe riod t. We use γ s as 
asetofstatefixedeffectsandδtasasetofsurveyyearfixedeffects.Further,NonTNs 
is a dummy var i able for three states that did not have the ban, and dt=3 is a dummy 
variable for theafter (treatment)period(the thirdroundofDLHS).Theestimated
im pact is β1 . Our re gres sion model also includes the in ter ac tion of dt=2 (a dummy 
variableforthesecondDLHSsurveyroundconductedpriortothepolicychange),
and NonTNs.Thecoefficientβ2 on this in ter ac tion term that is sta tis ti cally in dis tin

2 Weusenormalizeddifferencesbecausetheyarelesssensitivetomisspecificationandsamplesizesthan
t sta tis tics (Imbens and Wooldridge 2009).
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281Risk Compensation Theory and Contraceptive Choice

guish able from zero pro vi des fur ther ev i dence for the lack of dif fer en tial pretrends 
be tween the treat ment and con trol groups.

The main out come var i ables of in ter est are rates of con tra cep tive use and the in ci
dence of STIs. We re strict the anal y sis to con tra cep tives that are close sub sti tutes for 
ECPs, such as con doms, reg u lar oral con tra cep tives, the with drawal meth od, and the 
rhythm or ab sti nence meth od. We do not com pare any changes in the use of per ma
nent meth ods of con tra cep tion (e. g., ster il i za tion) or semi per ma nent meth ods (e. g., 
IUDs) be cause those are not close sub sti tutes for overthecounter ECPs, which are 
shortterm meth ods whose use re quires no plan ning, in va sive med i cal pro ce dure, or 
in ter ven tion from trained med i cal staff.

IfECPuseislikelytosubstituteforothercontraceptives,thencoefficientβ1 on 
the in ter ac tion of NonTN s  × dt should be neg a tive in Eq. (1) with con tra cep tive use 
as the out come var i able. Intuitively, this means that with in creased ac cess to ECPs, 
fewer women will tend to use other con tra cep tives com pared with women in Tamil 
Nadu. This would be ev i dence for ECPs be ing used as a sub sti tute for other con tra
cep tives, such as con doms. Furthermore, if peo ple are risk com pen sat ing in risk ier 
sex ual en coun ters, us ing the in ci dence of STIs as an out come var i able should re sult 
inapositivecoefficientforβ1 in Eq. (1). This would im ply an in crease in STI rates 
in creased in states that had in creased ac cess to ECPs com pared with Tamil Nadu.

Finally, we also con trol for a num ber of in di vid ual char ac ter is tics (Xist) that are 
likelytohaveaninfluenceontheoutcomevariable.Thesetofindividualcharacteris
tics used as con trol var i ables includes years of wom an’s ed u ca tion, years of hus band’s 
ed u ca tion, wom an’s age and age at mar riage, re li gion, lo ca tion (ru ral or ur ban), and 
some in di ca tors of house hold wealth (such as type of house).

We rep li cate the model us ing only the ob ser va tions from bor der dis tricts in Tamil 
Nadu and the ad join ing states be cause these dis tricts are likely to share many com
mon cul tural fea tures that would re duce any bias in the ini tial es ti ma tes. One of the 
con cerns while an a lyz ing only the bor der dis tricts of these states would be the pos
si ble il licit trade of ECPs across the bor der. Note that Tamil Nadu faces a ban on not 
only ECP sales but also any ad ver tis ing of the prod uct. The ban on ad ver tis ing since 
the launch of the prod uct will af fect both the aware ness about and de mand for the 
prod uct. Nevertheless, some spill over may oc cur be tween bor der dis tricts of treat
ment and con trol states. Any spill over of in for ma tion ac com pa nied by il le gal sales 
across the bor der from treat ment to con trol states would lead to an un der es ti ma tion 
of the ac tual im pact of the pol i cy.

Double Difference Using Propensity Score Matching (PSM-DiD)

We aug ment our anal y sis with a para met ric dif fer enceindif fer ence es ti ma tor in cor
po rat ing pro pen sity scores (PSMDiD) for this anal y sis. We ap ply the PSMDiD 
anal y sis, lim it ing our sam ple to the bor der dis tricts and us ing only the last two rounds 
ofsurveydata:DLHSRound2andDLHSRound3.Anumberofstudieshaveused
PSMDiD es ti ma tors, mostly in panel set tings (Mu and van de Walle 2011). These 
stud ies used pre treat ment var i ables to con struct pro pen sity scores and es ti mated 
the impactusingaweightedregression infirstdifferences(Khandkeretal.2009). 
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However, in te grat ing pro pen sity score matching in dif fer enceindif fer ences un der a 
re peated crosssec tion set ting is dif fer ent ow ing to the fact that we ef fec tively have 
four groups—treat ment pre (G1), treat ment post (G2 ), com par i son pre (G3), and com
par i son post (G4 )—as op posed to the bi nary treat ment con trol un der usual pro pen sity 
score matching set tings.

To im ple ment pro pen sity score matching in this set ting, we fol low the mul ti ple 
group pro pen sity score weighting meth od ol ogy pro posed by Stu art et al. (2014). 
Their method is sim i lar to the in verse prob a bil ity of treat ment weighted es ti ma tor 
with mul ti ple treat ments. Stu art et al. pro posed a weighting strat egy in which the 
fourgroupsareweightedtoreflectthedistributionoftheindividualcovariatesinthe
treat ment group in the prepol icy change pe ri od. Following this meth od, we es ti mate 
a mul ti no mial lo gis tic model to pre dict the group in which an in di vid ual ob ser va tion 
be longs to a func tion of covariates. We use in di vid ual age, ed u ca tion, age at mar riage, 
fer til i ty, and in di ca tors for ru ral/ur ban, re li gion, caste, and hous ing con di tions in the 
prepolicychangeperiod.Weallowforflexiblefunctionalformsusingthelevelsof
the covariates as well as a mix ture of their in ter ac tions. The resulting mul ti no mial 
model is used to pre dict four pro pen sity scores for each ob ser va tion. Following the 
no ta tion in Stu art et al. (2014), the pro pen sity scores are ek (Xi ):

 ek (Xi ) = Pr (i∈gk ), k = 1,2,3,4

k=1

4

∑ek (Xi ) = 1 ∀i.

 

(2)

These predicted prob a bil i ties are then used to con struct in di vid ual weights, wi:

 wi =
e1(Xi )
eg (Xi )

, (3)

where g is the group to which in di vid ual i be longs. By con struc tion, all  in di vid u als 
in the treat ment group in the prepol icy pe riod re ceive a weight of 1. Individuals in 
other groups re ceive weights pro por tional to how sim i lar they are to ob ser va tions in 
Group 1 rel a tive to in di vid u als in their own group. We then es ti mate a dif fer encein
dif fer ences weighted lin ear re gres sion.

Results

Table 1 presents descriptive statistics for the three rounds ofDLHS data for all
the four states used for our an a ly ses. As shown in the ta ble, a large pro por tion of 
the pop u la tion re port aware ness of STIs in the data set. The sur vey asks women 
whether they have heard about STIs, re pro duc tive tract in fec tions, AIDS, or HIV; 
andiftheanswertoanyoneoftheseisaffirmative,thesurveyconsidersthewoman
as aware of STIs. Given the rel a tively high aware ness of AIDS, ow ing largely to 
the ef forts of the cen tral gov ern ment body National AIDS Control Organization 
(NACO), the sur vey reg is ters a high over all aware ness of STIs. We see a mod est 
in crease in the share of women who use any fam ily plan ning meth od, from roughly 
59%inthefirstroundtonearly65%inthethirdround.
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One of the lim i ta tions of our data is the low rate of ECP adop tion in the time frame 
for which data are avail  able. Almost 36% of the sam ple in ru ral ar eas and 49% in 
ur ban ar eas re port aware ness of ECP as a method of con tra cep tion, but the adop tion 
rates are much low er. Female ster il i za tion re mains the lead ing method of con tra cep
tionamongwomeninIndia:intheDLHSdata,36%ofevermarriedwomenhave
opted for ster il i za tion, and 65% of ev ermar ried women who use at least one method 
of con tra cep tion reported opting for ster il i za tion. Male ster il i za tion re mains low, at 
less than 1%.3 Figure 2 shows the per cent age of cur rent con tra cep tion use by ev er
mar ried women who are not ster il ized and re port us ing at least one method of fam ily 
plan ning. Among this sam ple, the ma jor ity of women re port us ing tra di tional meth
ods, such as pe ri odic ab sti nence or with drawal meth od.

We now es ti mate a stan dard dou ble dif fer ence. To en sure its validity, we per form 
crosssec tional bal ance tests for treat ment and con trol states and then con duct em pir

3 Table A1 in the online ap pen dix pres ents a sum mary of reported aware ness among ev ermar ried women 
on con tra cep tion meth ods from Round 1 to Round 3 for all  four states. Table A2 of the online ap pen dix 
shows the crosssec tional dif fer ence in ECP aware ness for the treat ment pe ri od. Respondents were not 
asked about ECP aware ness in pre vi ous sur vey rounds. The crosssec tional re gres sion re sults in Table A2 
sug gest that women in non–Tamil Nadu states had, on av er age, higher aware ness about ECPs than women 
in Tamil Nadu.

Table 1 DescriptivestatisticsofmainvariablesacrossthreeDLHSsurveyrounds

Round 1 
(1998–1999)

(1)

Round 2 
(2002–2004)

(2)

Round 3 
(2007–2008)

(3)
Total 
(4)

Current Age of Woman 30.09
(7.403)

30.26
(7.166)

31.95
(8.224)

30.73
(7.665)

Years of Education, Womana 4.479
(4.866)

8.898
(3.387)

8.452
(3.574)

6.872
(4.623)

Years of Education, Husband 6.158
(5.168)

9.762
(3.681)

8.706
(5.179)

7.888
(5.078)

AgeWhenStartedLivingWithHusband 17.55
(3.304)

19.31
(3.498)

19.25
(3.574)

18.54
(3.546)

Fertility 2.239 1.901 2.081 2.103
(1.467) (1.136) (1.208) (1.316)

Aware of STI 0.770 0.943 0.943 0.869
(0.421) (0.232) (0.233) (0.337)

Symptoms of STI (past 3 months) 0.245
(0.430)

0.145
(0.352)

0.106
(0.308)

0.175
(0.380)

Currently Use Any Family Planning Method? 0.586
(0.492)

0.635
(0.481)

0.649
(0.477)

0.619
(0.486)

Notes: Each cell re ports the sam ple mean of the cor re spond ing var i able. Standard de vi a tions are reported 
inparentheses.Columns1–3reportsummarystatisticsforthethreeDLHSroundsseparately,andcolumn
4 re ports the same for the pooled sam ple of ob ser va tions across the three rounds.
a The sud den in crease in the years of wom an’s ed u ca tion and hus band’s ed u ca tion from Round 1 to Round 
2isduetoachangeindefinitionofthevariablebetweentherounds.However,thedefinitionofthisvar
i able re mains con sis tent within rounds and across states for each round. For our anal y sis across dif fer ent 
rounds,weredefinethevariabletoaccountforthischange.
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ical tests forcommontrendsusing thefirst tworoundsofsurveydata.PanelAof
Table 2 shows the sam ple means in the treat ment and con trol states for in di vid ual 
and house hold char ac ter is tics that are likely to af fect the out come var i ables when we 
pooltheobservationsfromallthreeroundsoftheDLHSdatainthefirsttwocolumns.
Columns 3 and 4 show the p value from a t test for the dif fer ence in means and the 
normalizeddifferences,respectively.Ourestimatesshownosignificantdifferences
in most covariates be tween the treat ment and con trol sam ples. In panel B of Table 2, 
us ing the data from only the two sur vey rounds prior to the pol icy change, we show 
that the dif fer ences be tween treat ment and con trol states for the out come var i ables 
and their subcategories are not sta tis ti cally dif fer ent in the pe riod be fore the treat
ment. These crosssec tional com par i sons make the case that be fore the pol icy change, 
the out come var i ables in the treat ment and con trol states were com pa ra ble, and this is 
furtherconfirmedinthetestforcommontrendsthatweperform.

Table 3 pres ents the re sults of the dou bledif fer ence es ti ma tion. For brev i ty, the 
tabledisplaysthecoefficientonthemainvariablesofinterest.Thecompleteestima
tion re sults are avail  able in the online ap pen dix. In panel A of Table 3,wefirstpresent
ev i dence for the validity of the com mon trends as sump tion, which is cru cial for the 
use of a dou bledif fer ence strat e gy. For this, we es ti mate a ver sion of Eq. (1) us ing 
the data from only the two sur vey rounds prior to the pol icy change. As shown in the 
ta ble, the in ter ac tion term be tween treat ment state and pre treat ment pe riod has no 
significantimpactontheoutcomevariablesprovidingsupportforthecommontrend
as sump tion.

Panel B of Table 3 pres ents the re sults of dou bledif fer ence es ti ma tion on the im pact 
of pol icy change on con tra cep tive use and STIs. Column 1 of the ta ble pres ents the es ti
ma tes for a re gres sion in which the out come var i able takes the value 1 to in di cate any 
nonECP con tra cep tive use, in clud ing ster il i za tion, in tra uter ine de vices, con doms, oral 
con tra cep tives, and tra di tional meth ods. We ex am ine this var i able for each type of con
traceptiveinthesubsequentcolumns(columns2to5).Ourcoefficientofinterestisthe
in ter ac tion be tween treat ment states and the treat ment pe riod (β1 ). We also pres ent the 
coefficientonβ2, the in ter ac tion of the treat ment with the sec ond sur vey round (prior 
to thepolicy change).The coefficient on thepreperiod interaction remains statisti

Traditional Methods

ECP

Condom

Pill

IUD

Percentage
0 5 10 15 20 25 30 35

Fig. 2 Current contraception use among evermarried women who are not sterilized and reported using any 
method of contraception
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Table 2 Sample means and tests for dif fer ences be tween treat ment and con trol states for in di vid ual and 
house hold char ac ter is tics (panel A) and for out come var i ables in the prepe riod (panel B)

Treatment 
States Mean 

(1)

Control State 
(TN) Mean 

(2)
p Value 

(3)

Normalized 
Difference 

(4)

A. Individual and Household Characteristics
 Current age of woman 28.17 30.41 0.05 0.27
 (8.24) (8.20)
 Years of ed u ca tion, hus band 7.61 7.78 0.88 0.04
 (4.75) (4.48)
 Years of ed u ca tion, woman 7.48 8.10 0.48 0.12
 (5.15) (4.69)
 Age when started liv ing with hus band 18.17 19.48 0.23 0.34
 (3.89) (3.49)
 Religion
  Hindu 0.75 0.87 0.27 0.28
 (0.43) (0.34)
  Mus lim 0.18 0.08 0.18 −0.29
 (0.38) (0.27)
  Chris tian 0.06 0.05 0.77 −0.05
 (0.24) (0.22)
  Other 0.01 0.00 0.09 −0.06
 (0.08) (0.04)
 Caste
  Scheduled caste 0.17 0.23 0.13 0.17
 (0.37) (0.42)
  Schedule tribe 0.07 0.02 0.05 −0.25
 (0.26) (0.12)
  Other back ward caste 0.47 0.73 0.00 0.52
 (0.50) (0.44)
 Housing char ac ter is tics
  Concrete 0.39 0.37 0.88 −0.04
 (0.49) (0.48)
  Semicon crete 0.43 0.44 0.94 0.02
 (0.50) (0.50)
  Mud 0.18 0.19 0.81 0.03
 (0.38) (0.39)
B. Outcome Variables in Prepe riod
 Condom 0.037 0.036 0.942 −0.006
 (0.190) (0.186)
 Oral pill 0.015 0.006 0.089 −0.065
 (0.122) (0.076)
 Periodic ab sti nence 0.051 0.030 0.600 −0.077
 (0.220) (0.170)
 Withdrawal method 0.030 0.016 0.673 −0.065
 (0.170) (0.126)
 Symptoms of pos si ble STI (past 3 

months)
0.073

(0.261)
0.061

(0.239)
0.215 −0.036

 Vaginal dis charge (past 3 months) 0.109 0.191 0.17 0.160
(0.312) (0.393)
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callyinsignificantacrossalltheoutcomes,therebyfurtherbolsteringthecommontrend
as sump tion and lend ing validity to the dou bledif fer ence es ti ma tes.

Incolumn1ofpanelB,wefindthattheoveralluseofanynonECPcontraceptive
use de creases by nearly 0.05 per cent age points due to overthecounter ac cess to ECP. 
In col umn 2, we re place the out come var i able with con dom use. We see that when given 
in creased ac cess to ECPs with out coun sel ing for proper use, con dom use de creases sig
nificantlyinthetreatmentstatescomparedwiththecontrolstate,TamilNadu,where
ECPs are not eas ily avail  able. Condom use de creased by more than 13% in the treat
ment states com pared with the con trol state. The use of the ab sti nence method also sig
nificantlydecreasedbyabout0.01percentagepoints(column4),althoughthisdecrease
issignificantonlyatthe10%level.Apartfromthesedifferences,wefindnosignificant
change in any of the other out come var i ables (oral pill us age, with drawal meth od, or 
STIsymptoms).Thus,wefindsomeevidenceforsubstitutionbetweenECPs,condoms,
andabstinencebutnoneforECPsandothermethods.Wealsofindthatincreasedaccess
to ECPs did not re sult in an in crease in the in ci dence of STIs.

As an ad di tional check, we limit our sam ple to the bor der dis tricts of the treat ment 
and con trol states and per form the anal y sis again. These re sults are presented in Table 
4. Similar to the pre vi ous es ti ma tes, we show a test for par al lel trends us ing only the 
two prepe riod sur vey rounds in panel A and pres ent the im pact es ti ma tes in panel B. 
The re sults from us ing the sam ple of bor der dis tricts re main qual i ta tively con sis tent 
with the es ti ma tes resulting from us ing the full sam ple in the pre vi ous ta ble. Panel A 
of Table 4 shows that the in ter ac tion term be tween treat ment state and pretreat ment 
periodhasnosignificant impactonanyof theoutcomevariables, thussupporting
our as sump tion of par al lel trends. Panel B of the same ta ble pres ents the re sults of 
the dou ble dif fer ence anal y sis and im pact of the pol icy change when the sam ple is 
lim ited to bor der dis tricts.4Thecoefficientsonthevariableofinterest—theinterac
tion of treat ment states with treat ment pe riod (β1)—are sim i lar to those found us ing 

4 The full ta ble of es ti ma tes for the re sults in panel B is presented in the online ap pen dix. The full set of 
es ti ma tes for panel A is avail  able upon re quest.

Treatment 
States Mean 

(1)

Control State 
(TN) Mean 

(2)
p Value 

(3)

Normalized 
Difference 

(4)

 Pain dur ing uri na tion (past 3 months) 0.049 0.037 0.046 −0.042
 (0.216) (0.189)
 Pain dur ing in ter course (past 3 months) 0.048 0.039 0.272 −0.030
 (0.213) (0.194)

Notes:TN = TamilNadu.Columns1and2ofbothpanelsreportmeanvaluesandstandarddeviations(shown
in pa ren the ses) for the char ac ter is tics of con trol and treat ment groups. Column 3 re ports the p value of the  
t test for the dif fer ence in means. Column 4 re ports the nor mal ized dif fer ence (Imbens and Wooldridge 
2009).Anormalizeddifferencegreaterthan0.25indicatessignificantdifferencesbetweentreatmentand
control.ThesampleinpanelAconsistsofallobservationspooledacrossthethreeDLHSsurveyrounds.
To test for dif fer ences in out comes in the prepe ri od, the sam ple in panel B is lim ited to the ob ser va tions 
fromthefirsttworoundsoftheDLHS(1998–1999and2002–2004)conductedpriortothetreatmentperiod.

Table 2 (continued)
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the full sam ple and con tinue to pro vide ev i dence for sub sti tu tion be tween ECPs and 
othercontraceptivemethods.ThemagnitudeofthecoefficientonoverallnonECP
con tra cep tive use in col umn 1 in di cates a re duc tion of nearly 0.07 per cent age points, 
slightly larger than the es ti mate of 0.05 found us ing the full sam ple. Similar to the 
re sults in Table 3,wefindthatthisdeclineisdrivenbytheshiftawayfromcondom
andabstinencemethods.Thedecreaseincondomuseisstillstatisticallysignificant,
with a 10% de crease in the states where ECP is eas ily avail  able, also ac com pa nied 
by an al most 35% de crease in ab sti nence method of con tra cep tion. Apart from these 
differences,wefindnostatisticallysignificantchangeinanyothermethodofcontra
cep tion or the in ci dence of STIs.

Wenowturntooursecondanalysisstrategy:aparametricdifferenceindifference
es ti ma tor com bined with pro pen sity scores (PSMDiD). Table 5 pres ents a sum mary 
of the covariate means for ob ser va tions in each group in the pre and postpe ri ods as 

Table 3 Differenceindif fer ence es ti ma tes on the prob a bil ity of us ing other con tra cep tive meth ods and 
STI symp toms (us ing full sam ple)

NonECP 
Family 

Planning 
Use
(1)

Condom 
(2)

Oral Pill 
(3)

Periodic 
Abstinence 

(4)

Withdrawal 
Method 

(5)
STI 
(6)

A. Test for Parallel Trends 
Assumption Using 
DLHSRounds1and2

 NonTN × Survey Round 
2 (pretreat ment 
pe ri od)

−0.0203
(0.0176)

−0.0059
(0.0046)

0.0024
(0.0016)

0.0021 
(0.0082)

0.0049
(0.0105)

0.0086
(0.0055)

 Number of ob ser va tions 110,529 110,529 110,529 110,529 110,529 110,529
 R2 .2610 .0268 .0057 .0317 .0159 .0171
B. Impact of Increased 

Access to ECPs (us ing 
allthreeDLHSrounds)

 NonTN × treat ment 
pe riod

−0.0462*
(0.0220)

−0.0048**
(0.0002)

0.0018
(0.0013)

−0.0141†

(0.0058)
−0.0023
(0.0016)

0.0113
(0.0153)

 NonTN × Survey Round 
2 (pretreat ment 
pe ri od)

−0.0206
(0.0231)

−0.009
(0.0038)

0.0022
(0.0015)

−0.0024
(0.0063)

0.0015
(0.0083)

0.0208
(0.0100)

 Number of ob ser va tions 167,658 167,658 167,658 167,658 167,658 167,658
 R2 .2650 .0284 .0069 .0361 .0304 .0349

Notes: Standard er rors, shown in pa ren the ses, are clus tered at the state lev el. Each col umn pres ents the 
resultsfromanOLSregression.PanelAusesdatafromthetwoDLHSsurveyroundspriortothepolicy
change.TheregressionsinpanelBuseallthreeDLHSsurveyrounds.NonTNisadummyvariabletaking
the value 1 if the in di vid ual is not lo cated in Tamil Nadu; treatment pe riod takes the value 1 for ob ser va
tionsfromDLHS3thatcorrespondtotheperiodpostthepolicychange;andSurveyRound2isadummy
variabletakingthevalue1forDLHS2observations.Thedependentvariableincolumn1includessterili
za tion, IUDs, and other con tra cep tive meth ods in ad di tion to the meth ods shown in col umns 2–5. All spec
ificationsincludestateandsurveyyearfixedeffects,alongwithindividualandhouseholdcharacteristics,
and are shown in panel A of Table 2. The full ta ble is avail  able in the online ap pen dix.
†p < .10; *p < .05; **p < .01
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well as the un weighted and weighted stan dard ized dif fer ence in means. The weighted 
dif fer ences for al most all  groupwise com par i sons are less than 0.25, in di cat ing that 
the weighted sam ple covariates are bal anced across the four groups. This is cru cial 
for the validity of PSMDiD.

Table 6 pres ents the re sults of the weighted re gres sion. For brev i ty, we pres ent 
onlythecoefficientofinterestforeachestimationandsuppressthecoefficientson
the other var i ables in the mod el. Overall, the pat tern of im pact that we see from 
thePSMDiDresultsremainsqualitativelysimilartothefindingsfromthestandard
dou bledif fer ence mod els shown ear li er. Consistent with the pre vi ous re sults, the use 
of nonECP family planningmethods decreased significantly overall in the states
where ECP is eas ily avail  able (col umn 1 of Table 6). The mag ni tude of 0.11 per cent
age point re duc tion is larger than the re sults from the pre vi ous dou bledif fer ence es ti
mate(about0.07,usingtheborderdistrictssample).Specifically,theuseofcondoms,
abstinence,andwithdrawalmethodsdecreasedsignificantlywhenECPwasavailable
overthecounter.Hereagain,wefindnoevidenceforanychangeinSTIsasaresult

Table 4 Impact of in creased ac cess to ECPs on the prob a bil ity of us ing other con tra cep tive meth ods and 
STI symp toms (us ing bor der dis tricts only)

NonECP 
Family 

Planning 
Use
(1)

Condom
(2)

Oral Pill
(3)

Periodic 
Abstinence

(4)

Withdrawal 
Method

(5)
STI
(6)

A. Test for Parallel Trends 
UsingDLHSRounds1
and 2

 NonTN × Survey Round 
2 (pretreat ment pe ri od)

−0.0150
(0.0412)

−0.0005
(0.0040)

0.0031
(0.0016)

0.0205
(0.0096)

0.0131
(0.0087)

0.0151
(0.0229)

 Number of ob ser va tions 32,190 32,190 32,190 32,190 32,190 32,190
 R2 .264 .0282 .0057 .0424 .0321 .0342
B. Impact of Increased 

Access to ECPs (us ing all  
threeDLHSrounds)

 NonTN × treatment 
period

−0.0677* 
(0.0151)

−0.0035†

(0.0014)
0.0015

(0.0012)
−0.0159*
(0.0034)

0.0018
(0.0011)

0.0068
(0.0242)

 NonTN × Survey Round 
2 (pretreat ment pe ri od)

−0.0118
(0.0050)

−0.0009
(0.0037)

0.0028
(0.0014)

0.0217
(0.0095)

0.0131
(0.0083)

0.0180
(0.0218)

 Number of ob ser va tions 48,780 48,780 48,780 48,780 48,780 48,780
 R2 .2484 .0280 .0050 .0354 .0297 .0435

Notes: Standard er rors, shown in pa ren the ses, are clus tered at the state lev el. Each col umn pres ents the 
resultsfromanOLSregression.Thesampleconsistsofobservationsfromborderdistrictsonly.PanelA
usesdatafromthetwoDLHSsurveyroundspriortothepolicychange.TheregressionsinpanelBuseall
threeDLHSsurveyrounds.NonTNisadummyvariabletakingthevalue1iftheindividualisnotlocated
inTamilNadu;treatmentperiodtakesthevalue1forobservationsfromDLHS3thatcorrespondtothe
periodpostthepolicychange;andSurveyRound2isadummyvariabletakingthevalue1forDLHS2
ob ser va tions. The de pen dent var i able in col umn 1 includes ster il i za tion, IUDs, and other con tra cep tive 
methodsinadditiontothemethodsshownincolumns2–5.Allspecificationsincludestateandsurveyyear
fixedeffects,alongwithindividualandhouseholdcharacteristics,andareshowninpanelAofTable2.The
full ta ble is avail  able in the online ap pen dix.
†p < 0.10; *p < 0.05
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of the in creased avail abil ity of ECPs. Comparing our es ti ma tes with con trol group 
meanstounderstandtheeffectsize,wefindthatwhenECPswereeasilyaccessible,
the use of over all nonECP fam ily plan ning meth ods de creased by 28%, com pared 
with ap prox i ma tely 26% for con dom use, 20% for ab sti nence, and 15% for the with
drawal meth od. Overall, the PSMDiD es ti ma tes con tinue to pro vide sup port for the 
like li hood of risk com pen sa tion in terms of re duced nonECP con tra cep tion use but 
pro vide no ev i dence for in creased risk of STIs.

Conclusion

Consumer de mand mod els would sug gest that a re sponse to re duced risk would be 
an in crease in con sump tion of a risky good, resulting in a higher than predicted level 
of risktak ing by the us ers. Risk com pen sa tion the ory sug gests a sim i lar be hav ioral 
ad ap ta tion in which us ers of a riskre duc ing tech nol ogy ad just their be hav ior in re
sponse to the per ceived level of risk, act ing with less care when they feel safe given 
ac cess to the tech nol o gy. In this pa per, we ex am ine such com pen sa tory be hav ior in 
the con tra cep tive choice among women in In dia. We test whether hav ing in creased 
ac cess to ECPs ac com pa nied by mar ket ing cam paigns led peo ple to sub sti tute away 
from other more ef fec tive meth ods of con tra cep tion, resulting in an in crease in the 
risk of both un in tended preg nancy and STIs. Using a unique pol icy ex per i ment in 
India,we find that increased availability of ECPs alongwith advertisement cam
paigns by phar ma ceu ti cal com pa nies led to sub sti tu tion away from other types of 
con tra cep tion—mostly con doms—but had no im pact on the rates of STIs. ECPs are 
less ef fec tive than any other reg u lar on go ing method of con tra cep tion, thus in creas
ing the risk of un in tended preg nan cies.

Table 6 Impact of pol icy change on the prob a bil ity of us ing other con tra cep tive meth ods  
andSTIsymptoms:PSMDiDestimates

NonECP 
Family 

Planning 
Use
(1)

Condom
(2)

Oral Pill
(3)

Periodic 
Abstinence

(4)

Withdrawal 
Method

(5)
STI
(6)

NonTN × Treatment Period −0.114** −0.0156† −0.0001 −0.0803** −0.0300** −0.0086
(0.0159) (0.0086) (0.0040) (0.0091) (0.0069) (0.0068)

Number of Observations 12,459 12,459 12,459 12,459 12,459 12,459
Control Group (TN) Mean 

in PrePeriod
0.3986 0.0598 0.0051 0.3931 0.1931 0.0544

Notes: Standard errors are shown in parentheses.TN = TamilNadu.Each columnpresents the results
fromweightedlinearregressionthatusesaspecificationsimilar tothatshowninEq.(1)andusesthe
weights cal cu lated from predicted prob a bil i ties based on mul ti no mial lo gis tic mod el. The sam ple con sists 
ofobservationsfromborderdistrictsfromDLHSRounds2and3.Thedependentvariableincolumn1
includes ster il i za tion, IUDs, and other con tra cep tive meth ods in ad di tion to the meth ods shown in col
umns 2–5.
†p < .10; **p < .01
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Because the pol icy change that we ex am ine banned both overthecounter sale as 
well as ad ver tis ing of ECPs, a lim i ta tion of our study is that we can not dis tin guish 
be tween the ef fect of a ban on sell ing ECPs over the counter from the ef fect of ad ver
tisingcampaignsinthestatesthatdidnothaveaban.Theimpactsthatwefindon
the sub sti tu tion in con tra cep tive use are the com bined re sult of in creased avail abil ity 
and in creased ex po sure to ad ver tis ing cam paigns of ECPs by phar ma ceu ti cal com pa
nies in the states that were not sub ject to the ban. However, any ECP prod uct that is 
sold over the counter is likely to be ac com pa nied by ad ver tis ing and mar ket ing cam
paigns. As a re sult, the net ef fect of both overthecounter avail abil ity and ad ver tis ing 
is more rel e vant from a pol icy per spec tive.

Research on the im pact of in creased ECP ac cess on con tra cep tive choice comes 
largely from de vel oped countries. In most of those stud ies, ac cess to ECPs was ac com
pa nied by inper son coun sel ing, in for ma tion about ef fec tive ness and proper use, and 
fol lowup by healthcare pro fes sion als. When ECPs be come avail  able over the count er, 
women in de vel op ing countries who use ECPs do not nec es sar ily have the same level 
of in for ma tion about its ef fec tive ness as the women in de vel oped countries or re ceive 
ad e quate coun sel ing from trained healthcare pro fes sion als. Another no ta ble dif fer ence 
be tween the con text in de vel oped and de vel op ing countries is that the per cent age of 
women us ing ECPs in de vel oped countries such as the United Kingdom has de creased 
each year (Marston et al. 2005), a trend that is the op po site of what we see in In dia. 
Given these fac tors, it is im por tant to ex am ine the ef fect of ECP use on re pro duc tive 
be hav ior among women in de vel op ing countries. However, ev i dence of the im pact of 
in creased ac cess to ECPs on con tra cep tive choice in de vel op ing countries has been 
lim it ed. Most of this in for ma tion comes from smallsam ple fo cus group dis cus sions 
and in ter views of doc tors, nurses, and phar ma cists but rarely us ers. This study pro vi
desoneofthefirstquantitativeanalysesoftheimpactofECPavailabilityonriskcom
pen sa tion and con tra cep tive choice us ing a large, na tion ally rep re sen ta tive data set.

As Stillman et al. (2014) reported, in 2007–2008, ap prox i ma tely 21% of mar ried 
women in In dia reported want ing to space or limit births but were not us ing any con
tra cep tive meth od. The reported de mand was higher among ru ral, lowin come, and 
young women across the coun try. Given the wide spread de mand for con tra cep tion 
and the ev i dence that in creased avail abil ity of ECPs has not resulted in in creased 
rates of STI among women in In dia, mak ing ECPs avail  able over the counter and 
in cor po rat ing them in the na tional fam ily plan ning and ru ral health pro grams is a step 
in the right di rec tion. This study, how ev er, makes a case for gov ern ments to spon sor 
com pre hen sive in for ma tion cam paigns to pro mote the proper use of ECPs, not as a 
reg u lar con tra cep tive but as an emer gency one. Another pos si ble ap proach could be 
to man date phar ma ceu ti cal com pa nies to stress the emer gency na ture of ECPs in their 
ad ver tis ing cam paigns, as op posed to the cur rently ad ver tised con tent, which is nearly 
in dis tin guish able from that of daily oral con tra cep tives. Between 2007 and 2010, the 
ECP sec tor grew by more than 245%, and the de mand for ECPs con tin ues to grow in 
In dia. In light of a sur vey of phar ma cists who reg u larly dis pense ECPs show ing a low 
level of aware ness of the proper use and ef fec tive ness of ECPs (Saxena et al. 2016), 
in for ma tion cam paigns led ei ther by the gov ern ment or phar ma ceu ti cal com pa nies 
may help pro mote more in formed de ci sionmak ing by po ten tial con tra cep tion us ers.

Unsafe, selfad min is tered abor tions in In dia ac count for al most 29% of all  abor
tions, and abor tionre lated deaths ac count for nearly 9% of all  ma ter nal mor tal ity in 
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In dia (Stillman et al. 2014). The un met need for con tra cep tion, cou pled with the poor 
avail abil ity of pub lic re pro duc tive healthcare ser vices and pro hib i tive costs of  pri vate 
healthcare ser vices, make a case for pub licfunded ac cess to safe and sub si dized 
meth ods of con tra cep tion as a crit i cal in put for wom en’s health. Recent re search 
lends more sup port to the hy poth e sis that mod ern con tra cep tion and abor tions are 
sub sti tutes (Miller and Valente 2016). Thus, ac cess to ECPs ac com pa nied by in for
ma tion about us age and ef fec tive ness can be in stru men tal in low er ing the health and 
hu man costs as so ci ated with failed reg u lar use of nonECP con tra cep tion.

Thus,eventhoughwefindevidenceforriskcompensation,ourresultsdonotjus
tify a ban on ECPs given the lack of ev i dence for an in crease in the prev a lence of 
STIs. Even if peo ple are risk com pen sat ing, policymakers should not elim i nate man
da tory safety reg u la tions. For ex am ple, if seatbelts en cour age reck less driv ing, then 
in stead of ban ning seatbelts, policymakers ed u cate peo ple to re duce risk com pen sa
tion inorder to realize the fullbenefitsof the riskreducing technology.Similarly,
there is con clu sive ev i dence that in creased con trol over one’s re pro duc tive cy cle is 
empowering. A ban on ECPs, as in Tamil Nadu, is an ex pen sive and un nec es sary bur
den on wom en’s health in an en vi ron ment where the gov ern ment fails to pro vide the 
requiredbasicpublichealthcaresupporttowomen.■
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